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Introduction: Poor mental health among youths is a complex worldwide issue. Many countries with medium-to-low levels of development, particularly those in Southern Europe, have not introduced appropriate mental health and educational strategies to identify the key factors influencing wellbeing, promote psychological wellbeing, and prevent poor mental health among youths. In response to these trends, we sought to uncover insights for developing interventions for youth mental wellbeing. We assessed mental health, study skills, barriers to seeking psychological help, and perceived social support among Kosovar university students, and investigated their experiences with professional mental health services and their needs and perceptions regarding the importance of professional mental health services on campus.
Methods: The study used a parallel mixed-methods design. Participants included 234 university students. Quantitative data were gathered through validated questionnaires, including the Depression, Anxiety, and Stress Scale, Multidimensional Scale of Perceived Social Support, Academic Anxiety Scale, Study Skills Assessment Questionnaire, and the Barriers to Seeking Psychological Help Scale. Qualitative data on the students’ experiences with mental health services and their perceptions regarding the importance of professional university mental health services were explored through open-ended questions.
Results: Most students experienced anxiety and depression, more than half were stressed, and most reported poor or moderate study skills. Lack of trust in mental health professionals was a major barrier to seeking psychological help, followed by difficulties in self-disclosure. Perceived social support and academic anxiety were significant predictors of barriers to seeking psychological help. The participants believed that mental health and academic support from the university would help improve their mental wellbeing, study skills, self-esteem, self-perception, and attitudes toward social support; raise awareness regarding mental health; and help them overcome personal and academic challenges.
Discussion: Our findings highlight the need for more comprehensive and accessible mental health services on campuses. By providing adequate support and resources to address various personal and academic factors that contribute to mental health issues in university students, universities can enhance students’ academic success and personal growth.

KEYWORDS
 youth, study skills, barriers to seeking psychological help, university mental health support, wellbeing


1. Introduction

Mental health—which includes emotional, psychological, and social wellbeing—affects how people cope with stressful situations and make healthy decisions (1–3). Youths (aged 15–24 years) are at the highest risk of mental health problems, as half of all lifelong mental disorders start by age 14, and three-fourths by the mid-20s (4, 5). Mental health deterioration affects a youth’s skill development, social life, economic independence, and personal life, while also preventing them from successfully managing academic commitments (2, 5, 6).

Globally, one in seven (14%) young people experience mental health issues, although these symptoms remain largely undiagnosed and untreated (7). Multiple biological, social, and cultural factors influence a youth’s development, functioning, and mental health (5, 8). Typically, youths attend college or university between the ages of 18 and 24 years (9). Factors such as starting higher education, facing new challenges, making more decisions independently, and adapting to academic requirements and the new environment can affect their mental wellbeing (10, 11). Meanwhile, the inability to overcome these challenges can affect their mental health, which can in turn interrupt their studies (12) and limit academic achievement (6).

Poor youth mental health has become a worldwide issue, particularly in developing countries, where it is the most common and complex psychological problem (13). Additionally, mental health problems among youths have become especially notable in the wake of the coronavirus disease 2019 (COVID-19) pandemic. The first year of the pandemic saw an over 25% increase in anxiety disorders and depression among youths (5). Moreover, according to research with university students in 10 countries (the UK, US, Netherlands, France, Spain, Australia, and Nordic countries), 76% of participants struggled to maintain their wellbeing (14). During the 2020–2021 academic year alone, over 60% of participating students from 373 US campuses met the criteria for at least one psychiatric disorder (14, 15). Similarly, according to a study conducted in 12 European countries (including Kosovo), Asia, Latin and North America, and Australia, 48% of university students reported symptoms of depression (16).

Such an increase in the prevalence of mental disorders (particularly anxiety and depression) has negatively affected quality of life among youths, including academic performance, academic integrity, self-confidence, and interpersonal relationships; it even leads to suicidal thoughts (7, 17, 18). The youth suicide rate has increased in the past 60 years, and suicide is now the second leading cause of death in this demographic (19). Furthermore, while anxiety and depression often develop in comorbidity (20), these disorders also affect students’ learning abilities, such as completing academic tasks and attending classes (21). Hence, students’ learning skills—including memory, time management, test preparation, concentration level, and note-taking skills—not only affect their academic performance (22) but are also a protective factor against mental health deterioration or increased academic anxiety (23).

Several perspectives emphasize the need to identify key factors influencing youth wellbeing and notably offer insights for developing interventions to improve youth mental health. For example, the developmental systems approach (24), which draws from several developmental models, emphasizes the interaction between biological and environmental risks that can affect mental disorders. According to this perspective, interventions promoting mental health can prevent the further development of mental disorders if they are based on trends in competence and disorder rooted in age; different contexts; developmental activities; and biological, psychological, and social interactions (24, 25). Likewise, cooperation between family, community, and youths is necessary to develop and implement programs to protect mental health and ensure their sustainability. Moreover, these programs can become sustainable and efficient when services are extended in different dimensions, integrated into educational and health policies, and supported by local and national institutions (26).

The “Comprehensive Mental Health Action Plan 2013–2030” (27) specifies the importance of developing mental health services that consider health and social needs at all life stages, including adolescence and adulthood; it also clarifies the importance of developing multisectoral approaches. This plan provides guidance and suggestions for specific actions to be taken by all countries and parties involved in mental health. It aims to promote everyone’s mental health and wellbeing and prevent mental health deterioration among groups that are most at risk. Moreover, this plan recommends that mental health should be seen as an integral part of health and wellbeing.

Meanwhile, the task shifting approach is an alternative recommended for countries with limited resources. This model addresses challenges that mental health workers face in addressing multiple demands and helps improve mental health systems (28). Task shifting involves delegating the provision of support to certain groups; support is delegated from highly qualified professionals to those with fewer qualifications (29, 30). Additionally, the public health approach is rooted in the main principle of preventing problems before they develop. According to this perspective, to address mental health needs and adopt appropriate policies, it is important to identify factors that constitute the social, economic, physical, and geographic environments impacting the implementation of policies and intervention programs as well as citizens’ health (31).

Furthermore, the World Economic Forum and Orygen developed the “Youth Mental Health Framework” (32) to support countries with low-, medium-, and high-level resources in creating support/care systems and promoting the importance of mental health. These guides help implement mental health services that (1) are quick, easy, and accessible; (2) are focused on youth care; (3) bring attention and encourage comprehensive responses to existing issues; (4) are early-intervention programs; (5) foresee cooperation with youths; (6) have commitment and support from families; (7) involve continuous improvements; and (8) focus on prevention. According to this framework, youths should be supported holistically to reach their potential (32, 33).

The World Health Organization (27) also continuously calls for institutional and political representatives to do more for citizens’ mental health by bringing it out of the shadows and prioritizing it on a global scale. Moreover, researchers call for prioritizing the protection and promotion of youth wellbeing as highly as investments in other areas (e.g., economic, social, and educational) (34). While many countries have made progress along these lines, many others—especially middle-income countries—still devote less than 2% of their budgets to mental health; additionally, over 70% of mental health funding goes to treatments in psychiatric hospitals, which are usually associated with weak results (5, 27).

Higher education institutions are seen as ideal settings to promote and protect youth wellbeing by creating opportunities for students to reach their full potential (31, 32). In particular, the COVID-19 pandemic has prompted many universities to reflect on their practices and increase their commitment to student support; for example, some higher education institutions have been focusing on advancing mental health and academic programs that support students emotionally and academically. This trend has improved higher education institutions’ practices for supporting holistic student development (14). Additionally, students have been seeking more support from their universities because of anxieties related to finances and career development in light of the pandemic’s long-term impact (14). The US and Canada have achieved great advances in this area, including revising existing practices, examining opportunities, and improving student support to address the pandemic’s impact. However, less progress has been reported in European countries. In a recent study analyzing the challenges and needs of students and staff in universities across 11 European countries, including the UK, it was found that the mental health of both staff and students is a significant concern. The abovementioned study highlights the need for improved access to mental health services, enhanced university support, and promoting a culture of wellbeing (34). Moreover, some countries do not consider the wellbeing of their students a responsibility of higher education institutions but rather a private matter of students (35). Franzoi et al. (36) found that while most universities across Europe offer career counseling, many lack appropriate psychological support for their students. Furthermore, the primary approach to treating psychiatric disorders among these countries, particularly in the southern part of Europe, remains rooted in the medical model (5). However, other factors also affect youth mental health, including poor knowledge regarding the importance of mental health and stigma and discrimination against those seeking professional mental health services (5, 37, 38).

Kosovo is a post-conflict country in Southern Europe, bordered by Albania, North Macedonia, Montenegro, and Serbia. Youths constitute about 48% of the country’s population. Some risk factors that adversely influence the wellbeing, education, and economic independence of Kosovar citizens (especially youths) are as follows: economic difficulties; challenges in advancing education quality; and inadequate mental health services to address the war’s long-term psychological consequences, intergenerational trauma, and the impact of the COVID-19 pandemic (39–41). In Kosovo, the pandemic increased anxiety and stress among higher education students (39). Mental health stigma in Kosovo can prevent local youths from seeking the required help (37). Contextual factors, together with a lack of psychological services and social support, further marginalize specific groups of youths and increase their risk of poor mental health and underperformance while they complete their higher education. The World Bank Group (42) reported that 74% of the LGBTQIA+ community interviewed in Kosovo hesitated to express their sexual orientation owing to discrimination, violence, and non-acceptance. Moreover, when LGBTQIA+ youths declare their sexual orientation to others, they are at risk of losing family support and thus having to leave home (43). Similarly, the lack of social and psychological support and the inability of Kosovar educational institutions to create inclusive opportunities increases the risk of mental health problems for different groups of young people—including those who have chronic illness and disability, are pregnant or are parents, are from poor socioeconomical backgrounds, and are from ethnic minority groups (5, 44, 45).

The existing framework for educational and health policies in Kosovo may be further improved by including strategies for protecting and promoting youth psychological wellbeing. Currently, the Law on Kosovo Higher Education, which, among other things, aims to create a legal base for the quality assurance of Kosovar higher education in accordance with European standards, does not address the role of higher educational institutions in students’ wellbeing (46). The plan to achieve international quality standards is set out in the Education Strategy for 2022–2026, which was developed by the Ministry of Education, Science, Technology, and Innovation (47). These standards are used as criteria for the accreditation of study programs in Kosovo’s higher education institutions and measure performance to ensure external quality assurance (48). According to these standards, academic counseling, career planning, employment advice, and personal or psychological counseling services should be easily accessible to students throughout institutions (Standard 9.11) (48). However, the framework’s higher education strategy to improve services for students only emphasizes the capacity advancement of centers for career development (Item 4.3.4) (47). Notably, its four-year plan does not include psychological support services for students. Additionally, mental health services still need to be developed for young people in Kosovo’s primary and high schools; many public schools do not have counselors/psychologists (18). According to the Association of School Psychologists of Kosovo, the 1,058 educational institutions in Kosovo employ only 57 school psychologists/counselors and 50 pedagogues. Additionally, 50% of public high school students who participated in a recent survey conducted by the Kosovo Youth Council reported that they do not have psychologists at their school (49).

As for public mental health services, the total number of staff in mental health care in Kosovo is 160, while that in out-of-hospital care is 190—18.57 staff per 100,000 inhabitants (50). Counseling services are relatively new in the Kosovo system and are mainly offered by private practices, while mental health awareness programs for youths are usually organized by (1) non-government organizations as part of their specific projects or programs or (2) specific higher education institutions, through psycho-educational activities (18, 51). Further, the legal framework on mental health in Kosovo does not consider specific measures to promote citizens’ wellbeing. Although the Mental Health Law aims to protect and promote psychological wellbeing, it mainly focuses on the regulation of services for psychiatric disorders (Law Nr. 05/L-025) (52). Moreover, even the “Concept Document for Mental Health” to develop policies for preserving citizens’ wellbeing and health, recently published by the Ministry of Health in Kosovo (50), largely focuses on mental disorders, considering the treatment of people with mental health disorders the main problem.

Higher education in Kosovo is organized through public and private universities. The State of Kosovo has nine public universities and 14 private universities. According to 2020–2021 data, the major public higher education institution in Kosovo has 1,369 academic staff members with full-time employment and 722 external associates. According to the latest data, this university has approximately 30,450 students (53). The professor–student ratio in public institutions is 1:42. The combination of an insufficient number of academic staff and large groups of students is reported as a risk factor for the quality of higher education (54). Since the COVID-19 pandemic, the largest Kosovar public university has implemented some initiatives by specific faculty departments to offer psycho-education support for students so they can overcome challenges that impact their wellbeing and academic performance. However, these existing support programs are conducted voluntarily by students—that is, they are peer-to-peer support programs (supervised by professional mentors, university staff, and mental health workers). The services have not yet been integrated into the public university framework, mission, or strategies for higher education. As a result, their sustainability and the provision of more advanced professional services are at risk.

In this study, we aimed to assess the mental health, study skill level, barriers to seeking psychological help, and perceived social support among students at a major university in Kosovo. We also explored students’ experiences with professional mental health services, as well as their needs and perceptions regarding the importance of professional mental health support in higher education institutions. Most studies on issues related to higher education students’ mental health and wellbeing have been conducted in the US, Canada, Australia, and England; to date, there is a lack of research on this topic in other European countries as well as in Asia and Africa (55). Therefore, the evidence obtained from this study can serve as a starting point to accelerate the reformation and adaptation of legislative, educational, and social strategies for supporting youth psychological wellbeing. The findings may help countries with similar contextual characteristics address barriers and understand the state of students’ mental health and wellbeing in educational institutions. Furthermore, such scientific evidence can be vital for improving the quality of education and furthering educational institutions’ capacities to support their students’ emotional wellbeing and mental health (27, 56). These findings are particularly relevant for countries that have suffered conflict, including Kosovo, where advancing educational quality and reformation continues to be among the main challenges (57–59).

Moreover, the pandemic is expected to have long-term educational and economic impacts, further undermining young people’s mental health and future in both developed and developing countries. This will prevent students from realizing their full potential, including their career goals (5, 60). The lack of support services—in addition to other factors—continues to cause young people, such as students, to be at risk of declining mental health, which can threaten their academic and professional potential (5, 61). Therefore, the scientific evidence from this study can improve the advocacy necessary to quicken policy changes to support youth mental health—especially as new evidence-based strategies are considered most efficient and sustainable—and can serve as an important reference for improving the quality of education and commitments of university campuses (26, 27).



2. Materials and methods


2.1. Study design

We used a parallel mixed-methods design in which both quantitative and qualitative data were collected concurrently. In the quantitative part of the study, we examined university students’ mental health, study skills, barriers to seeking psychological help, and perceived social support. In the qualitative part, we explored their experiences and perceptions regarding the importance of professional university mental health services. The qualitative data helped provide context to complement the quantitative data. This comprehensive approach helped perform in-depth exploration of the needs for professional help and the contextual facilitators and barriers that students encounter when seeking psychological help in their academic and living contexts.



2.2. Study setting and participants

The study was conducted at a major university in Kosovo. Participants were undergraduate and graduate students from various study programs. Approval from the University’s Board of Ethics was obtained before conducting the study. Written informed consent was obtained from all participants, who were informed that their participation in the study was voluntary, their data would be kept confidential, and they could stop participating in the study at any time without any negative consequences.



2.3. Sampling technique and data collection

To ensure the sample’s diversity and representativeness, we targeted potential participants in the age range of 18–24, who are currently residing in either urban or rural areas across different regions of Kosovo. To be eligible, participants needed to be enrolled at the major university in Kosovo and be actively pursuing their studies at the undergraduate or graduate level. We sent potential participants a link to an online survey (kobotoolbox), using various methods (e.g., university email addresses and the student union network), and invited them to participate by completing the survey in their own time. To enhance participation, we sent the students two reminders to complete the online survey (with links). Students who did not complete the entire survey, were not enrolled at the above university, or did not fall within the age range of 18–24 were excluded from the study. Data were obtained from a total of 234 students—0.805% of the total student population in the sampling frame. The survey took approximately 45 min to complete. We gathered data from October to December 2022.



2.4. Materials

The survey included a series of validated questionnaires and open-ended questions. For the purpose of this study, the survey was translated and back translated into Albanian. To ensure the quality and suitability of the survey, a pilot study was conducted with 25 participants who met the inclusion criteria. These participants were asked to complete the survey and provide feedback on the wording, format, and length of the questions, as well as the ease and comfort of completing the survey. Based on the results of the pilot test, minor modifications were made to some of the questions to improve their clarity and relevance. Cronbach’s α was also used to test the internal consistency of all scales and subscales used in the survey.


2.4.1. Multidimensional scale of perceived social support

Multidimensional scale of perceived social support (MPSS) is a 12-item instrument used to assess perceived social support. It comprises 12 items divided into three subscales of four statements each associated with the social support source, namely, family, friends, and significant others. Participants are asked to rate each statement on a 7-point Likert scale (1 = very strongly disagree to 7 = very strongly agree). To calculate each subscale’s mean scores, subscale items are summed and divided by 4. For the total scale’s overall mean score, the sum of all 12 items is divided by 12 (62). The overall scale’s internal consistency for the current study was excellent (α = 0.91).



2.4.2. Academic anxiety scale

Academic anxiety scale (AAS) is a psychometric tool used to measure academic anxiety. This scale includes 11 items that evaluate perceived stressors contributing to academic anxiety among participants, such as their reactions to academic tasks and their worries, fears, and confidence. All items are scored on a 4-point rating scale (1 = not at all typical of me to 4 = very typical of me); the overall score represents the response values’ total (63). The overall scale’s internal consistency for the current study was excellent α = 0.91.



2.4.3. Depression, anxiety, and stress scale

Depression, anxiety, and stress scale (DASS21) measures depression, anxiety, and stress levels. The 21 items are divided into three self-report scales with seven items each. Each scale’s scores are determined by summing the scores for the relevant items and multiplying them by 2. The cutoff scores for severity are as follows: Depression is considered normal at 0–9, mild at 10–13, moderate at 14–20, severe at 21–27, and extremely severe at ≥28. Anxiety is scored as normal at 0–7, mild at 8–9, moderate at 10–14, severe at 15–19, and extremely severe at ≥20. Stress is scored as normal at 0–14, mild at 15–18, moderate at 19–25, severe at 26–33, and extremely severe at ≥34 (64). For the current sample, the internal consistencies were as follows: depression, excellent (α = 0.92); anxiety, excellent (α = 0.93); stress, good (α = 0.89); and the overall scale, excellent (α = 0.94).



2.4.4. Study skills assessment questionnaire

The Study Skills Assessment Questionnaire evaluates participants’ study skills across eight sections, each containing eight items answered on a 4-point rating scale (1 = never to 4 = always). These sections measure different aspects of study skills. Total scores for each section indicate the participants’ level of study skills (<20, poor; 21–28, moderate; >28, good). For the overall scale, lower scores indicate poorer study skills (65). The subscales’ internal consistencies for the current sample were as follows: time management and procrastination, good (α = 0.84); concentration and memory, acceptable (α = 0.74); study aids and note-taking, good (α = 0.85); test strategies and academic anxiety, acceptable (α = 0.75); organization and processing of information, good (α = 0.84); motivation and attitude, good (α = 0.81); reading and selection of the main idea, good (α = 0.82); and writing, acceptable (α = 0.73). The overall scale’s internal consistency was excellent at α = 0.95.



2.4.5. Barriers to seeking psychological help scale

This instrument is used to determine the various obstacles to seeking psychological help, such as fear of societal stigma, lack of trust in mental health professionals, difficulties in self-disclosure, perceived devaluation, and lack of knowledge (66). This 17-item self-report scale has five subscales. Participants indicate how much they agree with each item on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree). Total scores for the fear of societal stigma and lack of trust in mental health professionals subscales range from 4 to 20, whereas those for other subscales—difficulties in self-disclosure, perceived devaluation, and lack of knowledge—range from 3 to 15. Higher scores indicate greater obstacles regarding the respective subscale and overall scale. The subscales’ internal consistencies for the current sample were as follows: fear of being stigmatized by society, good (α = 0.85); trust in mental health professionals, good (α = 0.84); difficulties in self-disclosure, acceptable (α = 0.75); perceived devaluation, acceptable (α = 0.77); and lack of knowledge, good (α = 0.84). The overall internal consistency of the scale was excellent at α = 0.93.



2.4.6. Contextual facilitators and barriers to accessing mental health services

The survey included a series of open-ended questions asking participants to describe their previous experience (if any) with mental health services, articulate reasons for not utilizing mental health support services despite recognizing the need, and provide insights into the availability of mental health services within their university context. Further, participants were asked to express their opinions regarding the importance of mental health services at the university, and also identify areas in which mental health support is vital for students. The responses to these open-ended questions constituted the qualitative dimension of our study.



2.4.7. Demographics

Information regarding participants’ sociodemographic characteristics—including age, gender, sexual orientation, educational level, ethnicity, employment status, civil status, living arrangement, urbanicity, parental educational level, and socioeconomic status—was collected in the first section of the survey.




2.5. Data analysis


2.5.1. Quantitative analysis

A summary analysis was performed for each categorical variable using frequencies and percentages; for continuous variables, means (SDs) and medians (interquartile range) were used. Normality tests were performed using Kolmogorov–Smirnov and Shapiro–Wilk test. Spearman’s correlations were used to examine the relationships between the scale scores of different groups as they were found to have a non-normal distribution. A chi-square test helped determine whether there were any differences between the scores of different dichotomous groups. Logistic regression was conducted to predict the different factors contributing to the barriers to seeking psychological help after adjusting for potential confounders. For the closed-ended questions, statistical analyses were conducted using SPSS version 26 (IBM Corp., Armonk, NY, USA).



2.5.2. Qualitative analysis

Participants’ responses to the open-ended questions were subjected to a deductive thematic content analysis, encompassing the identification, analysis, categorization, and reporting of patterns (themes) inherent within the data. Guided by the research objectives and subject matter, the qualitative investigation revealed the following four predetermined distinct themes: (1) Participants’ previous experiences with professional mental health services; (2) Barriers to utilizing mental health services; (3) Perceived need for mental health services at the university; and (4) Areas for mental health service support.

Considering the diverse language backgrounds of the researchers, the qualitative data, which were originally gathered in the Albanian language, were translated into English to facilitate collaboration and accurate data analysis. Furthermore, to ensure fidelity of the translated content, a back-translation process was also employed, in which the English version of the content was translated into the original (Albanian) language to verify consistency and accuracy. The data analysis and interpretation were based on the English-translated transcripts to maintain linguistic consistency within the research team and for the final report.

To ensure the rigor and dependability of the qualitative analysis, a two-fold process was employed. First, the data were analyzed independently by the authors, who collaborated to align the aspects to be investigated. Prior to report writing, a subset of the data was reviewed, and the percentage of agreement was calculated to validate the consistency of the interpretations. The inter-rated reliability compliance rate was 91.0%. The coding software NVivo 14 (2023) was used to categorize the frequency of responses and generate the corresponding codes. The thematic analysis was facilitated by using ATLAS.ti 22.





3. Results

Table 1 shows all participants’ demographic characteristics. The majority (95.3%) of the participants were undergraduate students. Their mean age was 19.29 years (standard deviation [SD] = 1.69).



TABLE 1 Participants’ demographic characteristics (N = 234).
[image: Table displaying demographic statistics, including gender, sexual orientation, level of study, ethnicity, employment status, civil status, living arrangement, urbanicity, parents' education, chronic disease, and socioeconomic status. Key data: 86.3% female, 79% heterosexual, 95.3% undergraduate, 98% Albanian, 86.8% not employed, 82% single, 51% live with family, 58.6% urban, 64% parents without higher education, 98% without chronic disease, 70% lower-middle socioeconomic status. Mean age is 19.29 years, standard deviation 1.69. Definitions: BA for Bachelor of Arts, MA for Master of Arts, LGBT for lesbian, gay, bisexual, transgender, chronic disease includes disorders like ADHD, depression.]

The results show that most participants reported symptoms of anxiety and depression—190 reported being extremely anxious, 152 reported signs of severe depression, and more than half (n = 134) were stressed (see Table 2).



TABLE 2 Prevalence of depression, anxiety, and stress among the study participants (N = 234).
[image: Table showing levels of depression, anxiety, and stress. For depression: normal 22 (9.4%), mild 4 (1.7%), moderate 28 (12.0%), severe 28 (12.0%), extremely severe 152 (64.9%). For anxiety: normal 16 (6.8%), mild 6 (2.6%), moderate 13 (5.6%), severe 9 (3.8%), extremely severe 190 (81.2%). For stress: normal 100 (42.7%), mild 30 (12.8%), moderate 39 (16.7%), severe 39 (16.7%), extremely severe 26 (11.1%).]

Further, most students reported having poor or moderate study skills and reported needing improvements in all measured areas. For example, 56.0% reported lacking time management skills, only 59.0% reported having moderate skills in testing strategies and academic anxiety, and only 57.3% reported having moderate reading skills (Table 3).



TABLE 3 Study skills levels among the study participants (N = 234).
[image: Table displaying three levels of academic performance (poor, moderate, good) with columns for skills like time management, concentration, note-taking, test strategies, organization, motivation, reading, and writing. Each cell shows the number of students and percentage within each level.]

Table 4 presents the results of an item-wise analysis of academic anxiety. The results indicated that 36.3% of students did not get a good night’s rest before an exam. Furthermore, 15.4% of students never felt confident about their level of preparedness for exams, and 13.7% reported an inability to calmly recall what they know during an exam.



TABLE 4 Item-wise analysis of academic anxiety among the study participants (N = 234).
[image: A table showing responses to different statements regarding exam preparation and behavior. It lists the frequency of responses as "Never," "Sometimes," "Usually," and "Always," with corresponding percentages. Statements include efforts to find out exam coverage, confidence in preparation, imagining test questions, understanding questions before answering, carefully following directions, getting rest before exams, recalling knowledge calmly, and understanding test structures. Each statement is followed by four columns of numbers and percentages indicating how often people report these behaviors.]

Trust in mental health professionals (M = 9.58, SD = 4.43) was a major factor contributing to the barriers to seeking psychological help, followed by difficulties in self-disclosure (M = 8.00, SD = 3.40), fear of being stigmatized by society (M = 7.72, SD = 3.94), perceived devaluation (M = 6.54, SD = 3.14), and lack of knowledge (M = 6.27, SD = 2.71), showing a significant difference between the different factors contributing to barriers to seeking professional help (p < 0.001).

Regarding perceived social support, the participants perceived similar support from different sources—significant other (M = 4.77, SD = 1.49), family (M = 4.77, SD = 1.34), and friends (M = 4.69, SD = 1.40) —indicating no significant difference between the perceived social support from all sources (p = 0.759).

Spearman’s correlations were used to examine the relationships between the scores of different scales and ordinal groups (Table 5). A chi-square test was conducted to determine if there were any differences between the scores of different dichotomous groups. Significant differences were observed between age and study skills (rho = 0.157, p = 0.016), suggesting that older participants had significantly better study skills than younger participants. Female participants exhibited significantly higher scores on depression, anxiety, and stress (p = 0.002). Furthermore, significant differences were noticed among female participants and perceived social support (p = 0.027). Notably, sexual orientation was significantly associated with academic anxiety (p = 0.035), particularly among participants with LGBT identification. Moreover, a lower family socioeconomic status was significantly associated with barriers to seeking professional help (p = 0.037) and perceived social support (p = 0.018).



TABLE 5 Bivariate analysis of depression, anxiety, and stress; academic anxiety; study skills; barriers to seeking professional help; and perceived social support with socio-demographic characteristics among the study participants.
[image: Table displaying factors related to mental health outcomes and social aspects. Columns include depression, anxiety, and stress; academic anxiety; study skills; barriers to seeking professional help; and perceived social support. Rows list factors: age, gender, sexual orientation, level of study, socioeconomic status, parental educational level, and chronic disease or disability. Statistical values (rho and chi-squared) and p-values are provided for each factor-outcome relationship. Significant results (p < 0.05) are indicated with an asterisk.]

The logistic regression model was developed to predict barriers to seeking psychological help after adjusting for confounding factors (Table 6). Perceived social support (p = 0.002) and academic anxiety (p = 0.001) were significant predictors of barriers to seeking psychological help; meanwhile, depression, anxiety, and stress (p = 0.139) and study skills (p = 0.153) were not.



TABLE 6 Regression model: predictors of barriers to seeking professional help among the study participants.
[image: A table displays variables with their coefficients (B), standard errors (SE), p-values, odds ratios (Exp(B)), and confidence intervals (95% CI). Variables include socioeconomic status levels, depression, anxiety, stress, perceived social support, academic anxiety, and study skills. Significant p-values are noted with an asterisk, particularly in perceived social support (0.002) and academic anxiety (0.001). Odds ratios and confidence intervals vary, with perceived social support having an odds ratio of 2.716 and confidence interval ranging from 1.453 to 5.079.]

Below, we present the results along with some of the participants’ answers to the open-ended questions based on the four themes described in the methodology section.


3.1. Theme 1: previous experience with professional mental health services

In total, 14.01% participants reported having previous experience with professional mental health services, including psychotherapy, school counselor support, and psychiatrist and neurologist visits. Students found psychotherapy and school counseling support to be beneficial, while they expressed dissatisfaction with other approaches, such as medical interventions.

Some notable participant quotes are as follows:


“I went to a psychiatrist, who prescribed medication to me. I stopped visiting and taking the medication after two weeks. I decided to help myself by exercising and eating healthy.” – Male graduate student, 21 years old.
“I was diagnosed with [XX] and had problems with my self-esteem. I attended a few psychotherapy sessions, which were very helpful in improving my self-esteem and social life.”– Male undergraduate student, 19 years old.



These narratives offer insights into the diverse experiences of participants with mental health services, complementing the quantitative data by providing a nuanced understanding of student’s attitudes toward different types of mental health services.



3.2. Theme 2: barriers to utilizing mental health services

Most students (86%) had never used any type of mental health support services, despite believing that they needed such support. The reasons for not using mental health services included the lack of services; stigma experienced by self, family, and friends toward using mental health services; difficulty in sharing personal issues with others; skepticism regarding the ethical principles (confidentiality and professional competence) of mental health workers in their country; and inability to afford the services.

Some notable participant quotes are as follows:


“I believe that mental health support services are very important; yet, there are no such services, either within our schools or where we live.”– Female undergraduate student, 18 years old

“Stigma regarding mental health—starting with myself, my family, and my friends—has prevented me from seeing a psychologist.” – Male graduate student, 20 years old

“I have doubts about the professional competency and integrity of mental health professionals in Kosovo.” – Female undergraduate student, 19 years old

“…at this stage of my life, I cannot afford to pay for counseling or any mental health services.” – Female undergraduate student, 18 years old
 

These qualitative insights align with the quantitative findings; strengthen the understanding of the barriers faced by students when seeking psychological help, such as distrust in mental health professionals, difficulties in self-disclosure, and fear of societal stigma. Additionally, these narratives illuminate other contextual barriers to accessing mental health services, including the lack of appropriate and accessible mental health support and financial constraints.



3.3. Theme 3: perceived need for mental health services at the university

A consensus emerged among most participants (95%) regarding the importance and necessity of mental health services at the university, as currently, such services are not available to them. The different forms of psychosocial activities mentioned as helpful included individual and group counseling, psycho-educational workshops and lectures, mental health literacy activities, and support groups. They also expressed the desire for professors to play a more active role in understanding their individual learning needs and protecting their wellbeing.

Some notable participant quotes are as follows:


“Most students don’t talk about their issues or personal concerns with their family or friends. Psychological counseling services, like individual or group counseling, would help us address these issues.” – Female undergraduate student, 19 years old

“We need professional psychological support at the university. Despite supporting us in overcoming stress, such services—if they include psycho-educational activities—would also help us raise awareness about the importance of wellbeing, which according to me is still very low.” – Male undergraduate student, 19 years old

“I believe that apart from being provided with psychological and emotional support, it is also very important for us to receive significant support from our professors. The professors should engage with us more, understand our individual educational needs, and motivate us to excel in our studies.”
 – Female graduate student, 20 years old

“The right and a more supportive approach toward us from our professors would help us have better study skills and academic performance.” – Male undergraduate student, 19 years old
 

This insight highlights the need for mental health support at the university. Participants emphasized the importance of a holistic approach combining psychological support with academic guidance and its potential positive impact on their wellbeing and academic performance. Additionally, these narratives highlight the necessity of enhancing students’ study skills, a need also indicated by quantitative findings. Furthermore, the call for increased mental health awareness, as mentioned in the above narratives, also aligns with the quantitative findings, where a lack of knowledge has emerged as a significant barrier hindering students from seeking psychological help.



3.4. Theme 4: areas for mental health service support

The participants identified several areas in which mental health services could positively impact their lives. These included sustaining and improving their mental wellbeing, enhancing study skills, raising awareness regarding mental health, overcoming their personal and academic challenges, improving their self-esteem and self-perception, becoming more open-minded and satisfied, and improving their attitudes toward social support. They also emphasized that such support would make them feel more supported by the university.

Some notable participant quotes are as follows:


“Students would be able to establish a healthy routine and pay more attention to their mental health.” – Male graduate student, 22 years old

“Students would become more motivated to learn, and their self-confidence would increase.” – Female undergraduate student, 19 years old

“We would be able to overcome our academic challenges and tackle the high levels of stress and anxiety.” – Male graduate student, 21 years old

“The university should support students’ mental health, especially during exams, when mental health is very poor.” – Female undergraduate student, 18 years old
 

These narratives illuminate the need for addressing students’ mental wellbeing, including high levels of stress and academic anxiety, in alignment with the quantitative findings. Furthermore, participants stressed that university mental health services could also aid in improving their study skills and overcoming personal and academic challenges, ultimately contributing to the development of more confident and motivated learners.




4. Discussion

We observed that Kosovar university students reported high rates of anxiety, depression, and stress, similar to the findings of other studies (17, 67). Moreover, the lack of mental health services within Kosovo and its education system, as reported in this study and previous research (18, 49), indicate that this population has a greater risk of mental health decline and being unable to achieve their full potential in higher education, manage their personal and social lives, and benefit from future employment opportunities (2, 5, 6, 67).

Further, the current findings demonstrated that the students generally perceived different sources, including family, friends, and significant others, as offering similar support. Additionally, social support predicted the barriers to youths seeking psychological help. However, it is important to note that our results also suggest potential disparities in perceived social support across different youth groups, such as females and those from lower socioeconomic backgrounds. Female participants, as noted in our results, showed higher significant scores on stress, anxiety, and depression. Therefore, these findings complement those of previous studies suggesting that socio-contextual and economic factors can form additional barriers for specific groups of youths seeking support (5, 18, 42–45). The above findings also underscore the importance of investigating specific stressors, especially those arising from contextual and cultural barriers, which can influence youth wellbeing and their level of social support (68). Identifying these factors can contribute to the development of effective interventions to mitigate mental health stigma across various sociodemographic youth groups and contribute toward safe and supportive environments for protecting mental health and supporting wellbeing (69).

Furthermore, poor study skills, academic anxiety, and insufficient support from educational staff and professors in addressing the participants’ academic obstacles were identified as risk factors that can negatively impact students’ academic achievement. Academic anxiety also emerged as significant predictor of barriers to seeking psychological help, offering a deeper understanding of students’ challenge. All these represent the challenges of Kosovo’s education system. Moreover, previous research has found that Kosovo’s public universities have an insufficient ratio of academic staff members/professors per student (1:42 ratio) (54). Furthermore, the results of the current study highlight that specific groups of students are more prone to academic anxiety. Students from the LGBT community showed significantly higher scores for test anxiety than students not part of the community. This result calls for creating an academic environment that embraces inclusivity and diversity and addresses the unique challenges students might face. Furthermore, our study’s findings, similar to those of previous studies, suggest that younger students might require additional support in advancing their study skills, a need that might stem from the transition to higher education with its associated challenged and adjustments facing new challenges and trying to adjust to higher education expectations (10, 11).

In this study, the barriers participants experienced in seeking psychological help included, among others, trust in mental health workers, hesitancy to seek psychological help, and stigma toward mental health issues where they live. Notably, the study population’s experiences with mental health services were relatively infrequent, and no other data have yet been collected on the quality of existing mental health services in Kosovo. The relative scarcity of existing work on the topic might be owing to the lack of adequate opportunities, programs, and possibilities for decreasing the stigma toward seeking professional help; for helping youths overcome challenges related to personal life and education; and for increased awareness of the roles of professional mental health workers and their ethical principles. The lack of accessibility to mental health services in the university was also raised as an issue by study participants. Previous studies have indicated that the development of mental health services would help improve the national quality of such services, citizens’ mental health, and quality of education, as well as reduce the stigma toward seeking psychological help (18, 70, 71). Furthermore, services that are appropriate to the needs of the youth and affordable can also help decrease barriers toward seeking psychological help among different groups of youth. This resonates with our study findings that youth from lower socioeconomic backgrounds encounter higher barriers in seeking psychological help. Therefore, establishing affordable mental health services tailored to the needs of the youth can help address these disparities (72).


4.1. Practical implications

Kosovo and other similar countries—that is, countries that mainly focus on treating mental health disorders in medical (psychiatric) settings and lack national strategies for prevention—should consider multisectoral approaches. These include (1) improving inter-institutional cooperation for concerns such as health, education, and social welfare and (2) enhancing cooperation among families, communities, and young people to develop and implement sustainable programs that promote and protect youth mental health, as indicated in the developmental systems approach and suggested by the Comprehensive Mental Health Action Plan (26, 27). Such prevention programs are more economical and have multiple positive benefits beyond the health sector in addition to protecting the citizens’ wellbeing. They can also improve future employment opportunities and education quality in the respective countries (27, 31, 61). Furthermore, similar to the public health approach, preventing problems before they could emerge, measuring multiple mental health risk factors, and taking appropriate measures to prevent and intervene should also be considered while further adapting and reforming public health and education strategies (31).

The other approach worth considering, owing to the lack of resources, would be task shifting. By increasing the cooperation among sectors and delegating the provision of support from psychiatrists to other professional mental health workers (e.g., psychologists and social workers), the mental health system can be improved, and youths can gain more opportunities for support (29, 30). Furthermore, higher education institutions should integrate psychological, academic, and social support services for students on campus (73, 74). These support programs can promote the importance of mental health and prevent mental health deterioration. However, they should be developed according to the mental, educational, and social needs of students and enable them to more easily overcome challenges related to education, improve the quality of education, and reduce the stigma toward seeking psychological help (70, 71).

In addition, integrating mental health services within education institutions may be the best way to reduce the social and economic costs to the country related to mental disorders (61). Thus, ensuring that the promotion of positive mental health and advancement of knowledge about mental health among all parties and beneficiaries of higher education is an integrated part of educational policies and curricula is important. Psychological support services can be developed as special counseling programs to protect students’ wellbeing. These can be offered in the universities’ counseling centers. As these services are an integrated part of the higher education mission and support it in different ways, it is important to maintain their efficiency. Some examples of the services include individual and group counseling, outreach (prevention and education), and training (mentoring and development of peer support and mental health professionals) (75, 76).

Such services have existed for more than 80 years in the US (74). In the last 40 years, their number has increased dramatically worldwide, and the variety of services offered has also increased (75, 77). Such counseling centers are integrated into several universities in European Union countries, such as Belgium, Croatia, Estonia, Finland, France, Germany, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Norway, Poland, Republic of Cyprus, Slovakia, Slovenia, Spain, Sweden, and the Netherlands (78), as well as Turkey (79).

Although counseling centers may differ in how they operate and the types of support programs they offer, their general purpose is to provide clinical mental health services, support students in overcoming academic challenges, advance their personal wellbeing and academic skills, prevent declines in mental health, and refer students to other needed professional services according to existing resources in the respective countries. Many of these centers also serve as opportunities for professional development for students in the field of psychology and counseling (75). Though each country might have different requirements and specifications, the quality of these centers is usually measured through different components: as developing their programs to meet the accreditation criteria specified in the standards of the International Organization for the Accreditation of Professional Counseling Centers in Higher Education Academic Campuses; having internal quality assurance processes; having professional and competent staff; and working in compliance with the country’s legal and ethical requirements (80). These centers serve as separate entities under the umbrella of “student affairs or wellness.” Therefore, although counselors engaged in counseling centers may also act as academic staff, the centers employ mental health professionals with a doctorate in psychology or master’s in counseling psychology/social work (e.g., psychologists, social workers, and counselors). The centers should have specific protocols to address students’ mental and emotional issues, measure the quality of their services as well as contribute toward their staff’s professional development (81).

Numerous studies testify to the efficiency of these services in addressing various emotional and academic aspects of student life, most of which relate to the needs of the current study population as well. Academic support, especially for students with learning difficulties, helps improve mental health (82). Psycho-educational activities are effective in reducing stress, anxiety, and general distress in students (83). Relaxation activities, which are also part of certain programs within these counseling centers, can efficiently protect student wellbeing (82). Peer support groups also have multiple positive effects on mental wellbeing and academic engagement while enabling students to support each other by sharing knowledge, offering emotional support, creating opportunities for social interactions, providing assistance, advocating, and increasing awareness (5, 84).

With the rapid development of technology in recent years, most services for students have been digitized. These include mental health services, which are provided online in some countries. Therefore, digital mental health services should be considered an additional option for supporting youth mental health. These services include support through web-based platforms, also called eHealth and mHealth interventions. A review (85) shows that symptoms of stress, anxiety, depression, and eating disorders might be reduced through web-based online interventions. Among the digitally delivered services, those that use one of the following six types of facilitation have the greatest effect: web-based services, digital versions of cognitive behavioral therapy, short messaging services and smartphone applications, interventions using virtual reality, relaxation and skills training, and exposure-based therapy (85). Digital services have also been effective in reducing the stigma associated with mental illness (86).

One of the needs declared by the participants in the current study was for additional support from their professors. Therefore, university staff should continuously engage in professional development to support students’ individual needs and advance their pedagogical and working approaches. This will stimulate learning and protect students’ mental health. Furthermore, in Kosovo and similar countries, measuring the quality of current mental health services, strengthening the legal base regulating mental health workers/practitioners’ professional competencies, and improving the professional abilities of mental health workers, especially their ethical standards, is critical to increase public mental health support, including support designed specifically for students, and strengthen public trust in psychological support. Public awareness regarding mental health professionals’ training and competencies, as well as the ethical standards that should be expected, would also help raise awareness and decrease stigma toward seeking psychological help.



4.2. Limitations and future directions

This study’s results provide a reference for assessing youths’ needs and promote the advancement of their mental health and educational support, especially in higher education. Nevertheless, this study has several limitations. First, due to the use of convenience sampling and the limited sample size, the results cannot be generalized to all youths or students at the major university in Kosovo. Second, the sample was limited in terms of disproportionateness in levels of education (undergraduate and graduate), programs of study, faculties, sexual orientation, and representative gender ratios. Consequently, the current study’s comparison findings with the aforementioned differences in student characteristics and demographics should be interpreted with caution. Therefore, these additional characteristics should be considered in the future to ensure a better and deeper understanding of higher education students’ needs for further support from the university. Third, it’s important to note that while perceived social support and academic anxiety emerged as significant predictors of barriers to seeking psychological help, the current study did not find a significant association between depression, stress, and anxiety, as well as study skills, and barriers to seeking psychological help. This lack of significance might be attributed to various factors, including the complexity of how these variables interact or influence help-seeking behaviors. Future research should further explore the interactive relationship between these variables and barriers to seeking psychological help. This exploration could also encompass more in-depth analyses that further assess the coping mechanisms students’ employ to manage their mental wellbeing by also considering cultural context’s influence on barriers to seeking psychological help. Furthermore, the relatively long data collection period (October to December 2022), which covered different periods of the students’ academic journeys over one semester (e.g., exams) as well as other external stressors that might have impacted their wellbeing (e.g., holidays) might have influenced the results. Future studies conducted over shorter periods or in multiple waves, as well as those that use longitudinal designs to address the influence of varying academic periods and external stressors on students’ wellbeing, can contribute to a more comprehensive understanding of students’ needs and offer interventions to support their mental health, individual needs, and study skills. Investigating other personal and academic factors that influence the above would also be helpful for all actors in the education and public health sectors: policymakers, administrators in educational institutions, staff members, and youths.




5. Conclusion

The study provides a comprehensive view of the mental wellbeing challenges faced by Kosovar university students. The high rates of anxiety, depression, and stress found in this study are consistent with that found in similar research. The lack of accessible mental health services within the country as well as in the education system suggests that university students are exposed to a heightened risk of developing mental health issues, hampering their academic and personal growth. The findings emphasize the significance of academic anxiety and social support, both of which appeared to predict barriers to seeking psychological help. The barriers to seeking psychological help, stemming from mistrust, stigma, and limited access, reflect the broader challenges in mental health provision. Thus, strong mental health services within the education system are essential to enhance overall wellbeing, decrease the stigma surrounding mental health, boost academic success, and promote the holistic development of the students. In sum, this study’s findings are relevant to advance knowledge of mental health’s importance among youths and thus advocate for greater, more appropriate psychological support. This will ensure the advancement of professional services in all educational institutions and help young people become active in decision-making processes related to their life and education (87).
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Introduction: Applying variable-centered analytical approaches, several studies have found an association between civic engagement and youth mental health. In the present study, we used a person-centered approach to explore whether civic engagement was related to optimal trajectories of mental health compared to other trajectories. We also examined how sociodemographic factors, such as socioeconomic status (SES), gender and age were related to youth mental health trajectories.
Methods: Our sample comprised 675 students (aged 16–22) who had participated in three waves of data collection (Mage = 18.85, SD = 0.55; 43% males) in the COMPLETE project, a cluster-randomized controlled trial that involved Norwegian upper secondary schools.
Results: The results revealed three trajectories of mental health (reflecting a combination of mental distress and mental well-being): optimal, intermediate, and sub-optimal. Contrary to our expectations, higher levels of civic engagement were not related to the optimal trajectory of mental health vs. other trajectories. However, we found that students who reported higher levels of SES and males were more likely to follow the optimal trajectory compared to other trajectories.
Discussion: While the findings on civic engagement could be due to our measurement’s inability to capture the concept of “dugnad,” a well-established civic activity in the Norwegian society, the findings regarding the influence of SES and gender suggest that there is still more work to be done concerning the assessment and advancement of factors that can address mental health inequalities across SES and gender.

KEYWORDS
 civic engagement, youth mental health trajectories, SES, gender, Norway


Introduction

Youth mental health is not only a topic of scientific research interest, but it has also gained considerable public health attention. This is because of the rising rates of poor mental health among the youth and the associated devastating outcomes, such as educational difficulties, and social exclusion (1, 2). Current global statistics suggest that about 10–20% of adolescents experience poor mental health, which represents the chief cause of disability in young people and accounts for a large proportion of the global disease burden among this group (2). Moreover, among 15-19-year-old, poor mental health indicators, such as depression and anxiety are among the leading causes of illness and disability (2).

Either as a research interest or a public health concern, the focus on mental health and well-being among youth has usually adopted a negative or deficit perspective, where good mental health is repeatedly assessed as lower scores on poor mental health indicators. Consequently, prevention methods and interventions that will reduce negative developmental outcomes have largely been applied. However, with the WHO’s definition, mental health, takes on a strength-based or positive connotation. Accordingly, mental health is “a state of well-being in which every individual realizes his or her own potential, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make a contribution to her or his community” (3). Based on this definition, mental health is not only a strength to have, but it is also intended to empower the individual to engage in self- and societal development. Furthermore, the important role that mental health can play in achieving global development goals has been acknowledged by its inclusion in the UN Sustainable Development Goals (SDGs). Specifically, goal 3 of the 17 SDGs reiterates world leaders’ commitment to “En47sure healthy lives and promote well-being for all at all ages” (4, p.6). With the prospect that self-, societal, and global development goals will not be achieved by youth who report excessive poor mental health, it is of utmost importance to identify factors that may hinder poor mental health as well as those that can enhance mental well-being. This identification will be necessary to inform effective mental health programs and policies for the youth.

Research indicates that risk factors, such as loneliness and isolation, bullying and substance use tend to contribute to poor mental health (5), while protective factors, such as social support and engagement in physical activity enhance mental well-being (6). Findings from earlier studies also indicate that youth civic engagement or their contribution to the community do not only protect against poor mental health (7), but it also can improve their mental well-being (8). In the present longitudinal study, we investigate the extent to which three dimensions of civic engagement: social engagement, social conscience, and civic action are associated with mental health among youth living in Norway.

Conceptually, social engagement and social conscience represent ideological forms of civic engagement, while civic action exemplifies an action-oriented form of civic engagement. Social engagement refers to young people’s interest in the activities and development of their community and the civic discussions they have with people in their immediate contexts (9). Young people engage in social conscience when they have ideologies that state that helping others or contributing to make the world a better place is a positive thing to do (10, 11). Theoretically, social conscience connotes Character, one of the thriving indicators or positive developmental outcomes proposed by Lerner et al. (11). However, in the present study, we treat it as an ideological form of civic engagement, in line with Zaff et al. (12), who adopt similar formulation in their active and engaged citizenship scale. Finally, civic action refers to the situation where young people do not only have positive ideologies but also actively engage in community development (13). Applying the Positive Youth Development perspective as a theoretical framework, with emphasis on the role contribution might have on mental health, we explore the influence of the three dimensions of civic engagement on trajectories of mental health, as indicated by mental distress and mental well-being, with gender, age, and socio-economic status as covariates.


Positive youth development

To substitute or rather supplement the deficit approach that had characterized youth studies, Positive Youth Development emerged as a strength-based perspective at the turn of the 21st century. The PYD perspective sought more to study youth strengths (e.g., positive values and social competence) and how alignment with the resources and opportunities in youth contexts (e.g., home and school) can facilitate positive developmental outcomes and eventually, youth contribution (13). Youth who report more positive developmental outcomes are said to be thriving, and while thriving youth tend to contribute to their community, they are also less likely to report adjustment problems, such as depression, delinquency, and substance use (14, 15). Accordingly, the support and empowerment opportunities that young people experience in their interaction with caring adults and peers in youth contexts along with engagement in meaningful activities that provide possibilities for skills development, have the potential to enhance the general well-being of youth.

Consistent with Burkhard et al. (16), PYD can be conceived as a developmental process, a philosophy (where PYD initiatives incorporates ideology that makes and takes an individual through a successful transition from healthy adolescence into competent adulthood) and as instances of youth programs and organizations. Adapting the developmental process conceptualization, we investigate the theoretical part of PYD that considers the associations of contribution with adjustment problems (mental distress, in the case of the present study), in addition to well-being, a positive indicator of mental health. Accordingly, we build on earlier studies by examining associations between youth civic engagement (i.e., ideological and action forms of contribution) and different trajectories of mental health.



Earlier research on civic engagement, sociodemographic factors, and mental health


Civic engagement and mental health

Earlier research indicates that civic engagement relates negatively to poor mental health, and positively to mental well-being, although the evidence has sometimes varied across groups (e.g., gender). Regarding associations with poor mental health, Landstedt et al. (17) investigated the longitudinal associations between gender, civic engagement (measured as participation in organizational activities), and depressive symptoms in a Swedish youth cohort from adolescence to adulthood (16–42 years) at four time points. Their findings indicated negative cross-sectional associations between civic engagement and depression at ages16 and 42 for females, while for males, civic engagement in adolescence (at age 16) predicted lower levels of depression symptoms in early adulthood (at age 21). Based on their findings, the authors argued that interventions that promote civic engagement in young males may be one way of addressing mental health issues at a later stage in life for this gender group.

In a study of a nationally representative sample of American students in grades 7 through 12, using data from the National Longitudinal Study of Adolescent to Adult Health, Ballard et al. (18) examined among others, the role of civic engagement in adolescence and early adulthood on health outcomes in adulthood, including depressive symptoms. Their general findings indicated robust relations of civic engagement, either as separate variables (in particular, voting and volunteering) or as a composite variable, with depressive symptoms.

Moreover, in a related longitudinal study, using the same American sample as Ballard et al.’ (18), but slightly different measures of civic engagement (e.g., community engagement, and political behaviors), Wray-Lake et al. (19) found that community engagement in adolescence and early adulthood among others, was consistently related to lower depressive symptoms over a 6-year period. Thus, Wray-Lake et al. (19) concluded that community engagement may have some positive influence on youth mental health, and that depression may deter their later civic engagement.

As for civic engagement’s positive influence on mental well-being, Wray-Lake et al. (7) investigated whether civic engagement was associated with subjective well-being as measured by positive affect and life satisfaction in a 7-day daily diary study among American college students. Civic engagement was assessed by five items: helping a person in need, protecting the environment, acting environmentally responsibly, volunteering for an organization or a cause, and making a charitable donation. Their findings showed that civic engagement was associated with higher levels of subjective well-being, on average across days, and that the association was partly mediated through the satisfaction of psychological needs. In particular, Wray-Lake et al. (7) found that civic engagement indicators, such as helping and pro-environmental behaviors, relative to volunteering and charitable giving were more strongly associated with the subjective well-being of college students.

Furthermore, in a two-study article by Chan and Mak (20), the authors first examined the empowering processes through which sociopolitical control (the belief about one’s ability in social and political systems) motivates civic engagement (e.g., helping make your city or town a better place for people to live). In this first study, they also investigated the influence of civic engagement on the emotional, psychological, and social dimension of well-being. Their sample comprised emerging adults in Hong Kong and mainland China. As results, the authors observed a positive association between sociopolitical control and civic engagement, which was sequentially associated with better psychological and social well-being, but not emotional well-being. In the second study that involved only emerging adults in Hong Kong, the authors examined the associations in a three-wave longitudinal study and confirmed the directionality of the associations found between sociopolitical control, civic engagement, and well-being. Consequently, Chan and Mak (20) reasoned that empowering emerging adults with sociopolitical control can promote civic engagement and ultimately, well-being.



Sociodemographic factors and mental health

Socioeconomic status and gender are some sociodemographic factors found to influence mental health. For example, in a German cohort study, children and adolescents from low SES families reported more mental health problems compared to their high SES counterparts (21). In another study involving data collected from five quadrennial survey cycles of the Health Behavior in School-aged Children study in Canada, Hammami et al. (22) examined how socioeconomic groups (measurement based on material deprivation) were associated with six health domains: daily physical activity, excess body weight, frequent physical symptoms, frequent psychological symptoms, low life satisfaction, and fair or poor self-rated health. Their findings indicated that over the 16-year period that was studied, socioeconomic differences increased in excess body weight, physical symptoms, low life satisfaction, and fair or poor health.

As for gender and its association with mental health indicators, the study by Hammami et al. (22) also indicated that girls were more likely to show poorer health than boys in all the domains that were examined except for excess body weight. Moreover, the authors found that gender differences increased over time in health domains, such as physical symptoms, psychological symptoms, and low life satisfaction. Furthermore, Campbell et al. (23) in a cross-national study of adolescents across 73 countries found that girls reported worse average mental health than boys across four measures of mental health (i.e., psychological distress, life satisfaction, eudaemonia, and hedonia) and that the gender gap was most pronounced for psychological distress and life satisfaction. Their findings also suggested that more gender equal countries tended to have larger gender gaps in mental health.




The study context

Compared to other European countries, Scandinavian countries, especially Norway and Sweden score high on volunteering and other civic activities, with about 50% of the population of these countries engaging actively in volunteering work (24). The high levels of civic engagement found in the general population have also been observed among the youth population, especially the ideological aspect of civic engagement. Indeed, results of the 2016 International Civic and Citizenship study indicated that 14–15-year-old students in Denmark, Finland, Norway, and Sweden scored significantly higher on civic knowledge, understanding of democracy and citizenship than the international average (25). This is not surprising as education on democracy forms part of the school curriculum. However, in terms of voluntary services, not so many were actively involved, although Norwegian students more often indicated that they were members of civic organizations and participated in school democracy (26).

Focusing on Norway as the context of the present study, with the youth’s high scores in civic engagement, and the review of earlier studies that generally suggests a positive or protective effect of civic activities on mental health, it is natural to inquire how Norwegian youth are doing with respect to their mental health. In a recent study by Hafstad et al. (27), clinical levels of anxiety and depression among adolescents increased slightly from 5.5% (measured in February 2019) to 6.3% (measured during the pandemic–June 2020). As for more serious forms of mental disorders like suicide, the statistics show that suicide among children and young adolescents is rare, although among 15–24-year-olds, about 15 suicides per 100,000 inhabitants per year among males and six among females were registered between 2014 and 2018 (28). At the same time, over 90% of children and adolescents indicated in a 2019 report on quality of life and mental health published by the Norwegian Institute of Public Health (29) that they were satisfied or very satisfied with their life. With these statistics, it will be interesting to investigate whether civic engagement (measured as social engagement, social conscience, and civic action) and mental health in Norwegian youth are linked in any way as has been observed in earlier studies.



The present study

In the present study, we examine how civic engagement in the form of ideology (social engagement, social conscience) and civic action are related to trajectories of mental health among young Norwegians. Most of the research that has been done on the topic has used a variable-centered approach, where averaged parameters have been estimated for all individuals in the study sample (30). In our study, we use a person-centered approach, which classifies individuals into distinct groups and compares them on various covariates. Identifying the characteristics of these distinct groups allows for intervention to be tailored to meet specific needs.

With the person-centered approach, individuals in one group are more like each other than individuals between groups. Accordingly, we examine how various aspects of civic engagement measured at different time points are related to trajectories of mental health distress and mental well-being. By so doing we do not only assess how mental health among young Norwegians develop over time, but we also investigate how the different trajectories differ from each other in terms of civic engagement. We hypothesize that higher levels of civic engagement would be associated with the most optimal trajectory of mental health.

Furthermore, we investigate the influence of socio-economic status and gender on mental health trajectories as well as control for age differences, which have sometimes been found to be related to both civic engagement and mental health (17, 18, 23, 31). In our study, we expect that high levels of SES and being male will be positively associated with the optimal trajectory of mental health.




Methods


Participants and procedure

The present study used data from the COMPLETE project (32), a cluster-randomized controlled trial that involved Norwegian upper secondary school students, from August 2016 to June 2019. The aim of COMPLETE was to improve the psychosocial learning environment and increase the completion rate in upper secondary school. All upper secondary schools in four Norwegian counties were invited to participate. A total of 17 schools participated in the study and were randomly assigned to two intervention groups (six schools in each) and one control group (five schools). All students enrolled in the first year of upper secondary school in August 2016 in the participating schools were invited to take part in the project. One intervention school dropped out after the first year. Data were collected via electronic questionnaires across four time points. However, for the present study, we used data collected across three time points in the spring semesters, in March 2017, 2018, and 2019, where data were available for all mental health measures. The initial sample size was 2,327 first year students, while the final sample included in the present study comprised 675 upper secondary school students (aged 16–22) who had participated in all three waves of data collection (Mage = 18.85, SD = 0.55; 43% males) (Table 1). Before the data collection, informed consent was sought from students who were assured confidentiality and anonymity of their responses. The COMPLETE study was approved by the Norwegian Center for Research Data (now Sikt—Norwegian Agency for Shared Services in Education and Research). For further details on the ethical procedure, see Larsen et al. (32).



TABLE 1 Number of participants by mean age and year of data collection.
[image: Table showing mean age and sample size across different years. For T1, mean age is 17.16 with n=2,327; T2, mean age is 18.14 with n=1,729; T3, mean age is 19.14 with n=1,127; combined T1, T2, T3 mean age is 18.85 with n=675.]



Measures


Mental distress

Mental distress was measured with the Norwegian short version of the Symptom Check List-90-R, which contains five items that reflect anxiety and depression (33). Participants responded to how bothered or distressed they had been in the last 14 days on a scale ranging from 1 = not at all to 4 = very much. Sample items are “Feeling tense or uneasy” and “Feeling blue and sad.” Previous research indicates good internal consistency with high Cronbach alpha values (> 0.83) (33–36). For the present study, the Cronbach’s alphas for the three waves of data were 0.88, 0.88, and 0.90, respectively, indicating high reliability of the measure on mental distress.



Mental well-being

To measure students’ mental well-being, we used the Norwegian short version of the Warwick-Edinburgh Mental Well-being Scale (SWEMWBS) (37–39), that consists of seven items. Sample items include, “I’ve been feeling optimistic about the future” and “I’ve been feeling useful.” Participants responded to how they had “felt” or “thought” during the last 14 days on a Likert-scale from 1 = none of the time to 5 = all of the time. The scale has shown good internal consistency in adolescent samples with Cronbach alphas ranging from α ≥ 0.78 to 0.88 (38, 40, 41). The Cronbach’ alphas across the three waves of data collection for the current study were all 0.91, indicating high reliability of the mental well-being scale.



Civic engagement

Civic engagement was measured with three scales capturing social engagement, social conscience, and civic action. Social engagement was measured with seven items at T1 and T3, adopted from the IEA International Civic and Citizenship Education Study 2016 (42). Students were asked to indicate how often they were involved in a series of activities on a scale from 1 to 4 [1 = Never or hardly ever, 2 = Monthly (at least once a month), 3 = Weekly (at least once a week), and 4 = Daily or almost daily]. A sample item is “Reading the newspaper to inform yourself about national and international news.” The Cronbach’s alpha values for the two time points were 0.84 and 0.85, respectively.

Social conscience was measured at all three time points: T1, T2, and T3, with the short form of the Character scale of the 5Cs model of Positive Youth Development (10). Although reflecting character, similar items have also been used to assess an ideological dimension of civic engagement (12). The scale consists of six items, where participants were asked to indicate how important a series of actions, for example, was to them as a person, on a scale from 1 = not important to 5 = very important. Sample items include “Helping to make the world a better place to live in.” The scale has shown good internal consistency in adolescent samples (α 0.89–0.92) (10, 13). For the current study, Cronbach’s alphas were 0.91, 0.91, and 0.93, respectively.

Civic action was measured at T2 and T3 with the Action subscale of the Contribution scale by Geldhof et al. (10), consisting of six items. Students were asked to specify how often they engaged in a series of actions and respond on either a scale from 1 to 5 or 1 to 6, with slightly different response categories depending on the action. Sample items include “Help a neighbor” (response scale: 1 = Never, 2 = Rarely, 3 = Occasionally, 4 = Often, and 5 = Very often) and “Contribute as a volunteer (for example in a sports club, youth club, band or NGOs like the Red Cross etc.)” (Response scale: 1 = Never, 2 = Once a month or less, 3 = A couple of times a month, 4 = Once a week, 5 = A few times a week, and 6 = Every day). While no previous study could be identified assessing the internal consistency of the action subscale, previous research has found the overall Contribution scale to have good internal consistency (10). In the present study, the three items with 1–6 response categories were recoded to 1–5, where 2 = Once a month or less and 3 = A couple of times a month were treated as one response category. Cronbach’s alphas for the current study were 0.68 and 0.58, respectively.



Sociodemographic factors

Three sociodemographic factors were examined in the study: socioeconomic status (SES), gender, and age. To measure SES, we used a single-item measure of perceived family wealth (43), asking “How well off is your family?” The participants responded on a five-point Likert-scale ranging from 1 = not at all well off to 5 = very well off. This subjective measure of SES has been widely used in large scale surveys involving adolescents [(e.g., 44)].The influence of gender (male coded as 0 and female coded as 1) was also assessed while age (number of years) was treated as a control variable. In addition, we checked the effects of intervention condition (one control group and two intervention groups) in our preliminary analysis. We used the control group as a reference group and created two dummy variables (one for each intervention group).




Data analysis

Descriptive analysis was conducted on each of the study variables (i.e., three sociodemographic variables, three dimensions of civic engagement, and the two mental health outcomes) to ascertain their pattern of distribution as well as the bivariate associations between the variables. Intervention condition was excluded from the analysis after the preliminary analysis did not reveal any statistically significant associations with the study variables. Longitudinal measurement invariance (i.e., configural invariance, metric invariance, and scalar invariance) was then estimated to ensure that meaningful comparisons can be made across the three time points (i.e., T1, T2, and T3). Configural invariance is when the items load onto the latent factor (each of the civic engagement and mental health dimensions) in the same manner across time. For metric invariance, the factor loadings of the items measuring civic engagement and mental health are the same across time points. For scalar invariance, the factor loadings, as well as the intercepts, are the same across time.

Following the longitudinal measurement invariance, latent class growth analysis (LCGA) was used to estimate trajectories of mental health (mental distress and mental well-being) where different trajectories were identified from the data. In LCGA, the variance and covariance estimates of the growth factors are fixed to 0, a statistical procedure that does not allow for variation within classes (45). Relevant sociodemographic variables (gender, age, and SES) and the three dimensions of civic engagement were included in model specification as covariates or as independent variables of class membership. The most optimal number of classes was selected based on a theoretical understanding of the trajectories as well as by using statistical criteria, such as the Akaike information criterion (AIC), the Bayesian Information Criterion (BIC) value (46), Lo et al. (47) Lo–Mendell–Rubin adjusted likelihood ratio test (LMR-LRT) statistic, and the bootstrap likelihood ratio test (BLRT) statistic. Following the proposal of Nylund et al. (46), a non-significant p value from the LMR test was used as a stopping rule for the number of classes that should be derived. However, as the LMR test might overestimate the number of classes, the test was followed by an inspection of other fit indices, such as the BLRT and BIC, which have been found to perform best (46). In general, smaller BIC as well as AIC values are preferable, although the latter criterion has not always been found reliable. Entropy ranging between 0 and 1, where 1 is the best classification, was used to assess classification accuracy of the individuals.

The LCGA analyses were examined for non-convergence and local maxima and treated accordingly by increasing the number of random starting values. Except for the descriptive analysis, which was conducted using the Statistical Product and Service Solutions (SPSS statistical program), all other analyses were run using the Mplus statistical program, version 8 (48). The different models were estimated using the full information maximum likelihood (FIML) estimator with robust standard errors (MLR) where the civic engagement and mental health dimensions were treated as mean scores. As an estimation method that is used to handle missing cases, FIML uses all available data and operates by estimating a likelihood function for each case based on the variables present in the dataset.




Results


Dropout analysis

Dropout analysis was conducted by comparing scores of mental distress and mental well-being to determine whether those who were included in the statistical analysis (i.e., those who participated in all three data collections) differed from those who were excluded (i.e., participants who did not participate in all three data collection). About 22% of the participants (n = 675) were involved in all three data collections. Participants who were included in the study and those who were not, did not differ on their mental health scores except for mental well-being at T1, where the former attained a higher mean score (M = 3.60, SD = 0.78) compared to the latter (M = 3.44, SD = 0.89), t(2,180) = −3.95, p < 0.001; and mental distress at T2, where the former reported again higher mean scores (M = 1.95, SD = 0.79) relative to the latter (M = 1.83, SD = 0.82), t(1,667) = −3.00, p < 0.01. In addition, the proportion of females in the group of participants with all three datasets was greater than that of the group that did not have all the data (57 vs. 40%, chi-square = 58.479, p < 0.001).



Descriptive analysis of study variables

For the study sample, mean scores (maximum of 4) for social engagement measured at T1 and T3 were 2.52 and 2.68, respectively, suggesting that responses on this ideological dimension of civic engagement were mostly between “once a month” and “every week” (Table 2). Mean scores (maximum of 5) for social conscience (another ideological dimension), which was measured at T1, T2, and T3, were 4.03, 4.03, and 4.11, respectively. Participants’ responses on this second dimension of civic engagement were thus between “quite important” and “very important.” Finally, for civic action (the more action-oriented dimension of civic engagement), the mean scores (2.09 and 2.21, out of a maximum of 5) indicated that participants’ responses to the measure at T2 and T3 were between “rarely” and “occasionally” or between a few times in a month and once in a week, depending on the response categories that were used. As for the mental health dimensions, the mean scores at T1, T2, and T3 were 1.87, 1.95, and 2.07 (maximum of 4) for mental distress and 3.60, 3.53, and 3.50 (maximum of 5) for mental well-being, respectively. Thus, for mental distress, the responses centered around “a bit bothered” while for mental well-being the responses were between “sometimes” and “often.”



TABLE 2 Descriptive and correlation analysis of civic engagement, sociodemographic factors, and mental health.
[image: A correlation matrix shows relationships among study variables numbered 1 to 16, including gender, age, social engagement, social conscience, civic action, mental distress, and well-being. Significant correlations are marked with asterisks. Descriptive analysis at the bottom provides range, mean, standard deviation, and Cronbach's alpha values for each variable.]

In the correlation analysis (Table 2), weak correlations were observed between the civic engagement dimensions and mental health with the weakest between civic action at T2 and mental distress at T1 (r = 0.00) and the strongest between social engagement at T2 and mental well-being at T3 (r = 0.24, p < 0.01). Correlations between the sociodemographic variables, civic engagement and mental health were weak to moderate. More specifically, female participants relative to males, were more likely to report poor mental health and less mental well-being. There were no significant correlations between age and the mental health dimensions. SES was negatively associated with mental distress and positively associated with mental well-being (Table 2).



Measurement invariance

To ensure meaningful comparison across time, longitudinal measurement invariance was estimated for civic engagement and mental health. For the civic engagement variables, scalar invariance was achieved for social conscience, while partial scalar invariance was attained for social engagement and civic action when the intercepts of two items measuring the former and four items measuring the latter were allowed to vary across time. Thus, it is possible to make a mean comparison for these two civic engagement measures, albeit it should be done with caution. As for the two dimensions of mental health, scalar invariance was achieved for both measures, allowing for meaningful comparisons across time (Table 3).



TABLE 3 Longitudinal invariance models for civic engagement and mental health indicators.
[image: Table showing model fit indices for various constructs including social engagement, social conscience, civic action, mental distress, and mental well-being. Each construct is assessed by configural, metric, and scalar invariance with chi-square, RMSEA, 90% confidence intervals, and CFI/TLI values. Some constructs include partial scalar invariance.]



Determining the optimal number of latent class of mental health

In Table 4, the findings from the LCGAs that were undertaken with one to four-class solutions are presented. Based on a theoretical understanding of the trajectories and statistical criteria, we stopped increasing the number of classes at four as the fit of the four-class model was not significantly better than the fit of the three-class model. This decision was in accordance with the non-significant LMR test (p = 0.0519). Moreover, the four-class model did not add any distinctive features over the three-class model as two of its classes only differed quantitatively (on the level of mental health over time) rather than qualitatively (on the shapes of the growth curves). The three-class model was chosen as the most optimal because the BIC value was the smallest for the three-class model and the BLRT test revealed a significant difference between the two and three-class models. In addition, the three-class model was theoretically more meaningful than the two-class model. The number (and proportion) of participants belonging to the first, second, and third latent classes (or trajectories) were 280 (41.5%), 282 (41.8%), and 113 (16.7%), respectively, while the respective estimated probabilities of belonging to the trajectories were 92.8, 89.0, and 93.5%, with an entropy of 0.805.



TABLE 4 Fit Indices for latent class growth analysis of mental health (mental distress and mental well-being).
[image: Table displaying model fit indices for different numbers of classes: the Bayesian Information Criterion (BIC), Adjusted BIC, Akaike Information Criterion (AIC), Entropy, LMR-LRT p-values, and BLRT. Values for each index decrease as the number of classes increases from one to four. Entropy decreases from two to four classes, while LMR-LRT p-values increase slightly from three to four.]



Latent profiles of mental health and associations with civic engagement and sociodemographic factors

The first trajectory of mental health (represented by the blue line) was labeled as the optimal trajectory due to their lower scores on mental distress and higher scores on mental well-being (Figures 1A,B). The mean scores on mental distress at T1, T2, and T3 were 1.37, 1.37, and 1.45, while for mental well-being, the mean scores were 4.05, 4.10, and 4.09, respectively. The average initial starting point (intercept mean = 1.36) for mental distress, as well as the change over time (slope mean = 0.04), were significant at p = 0.05–0.001, while only the intercept mean for mental well-being was significant (4.06, p < 0.001). Thus, while mental distress increased marginally for the optimal trajectory, mental well-being remained relatively high and stable across time.

[image: Line charts labeled A and B show trends over three time points (T1, T2, T3) for three classes. Chart A displays Class 1 in blue decreasing slightly, Class 2 in red increasing slightly, and Class 3 in green increasing steadily. Chart B shows Class 1 remaining constant in blue, Class 2 in red decreasing gradually, and Class 3 in green declining more noticeably.]

FIGURE 1
 (A,B) Latent class growth analyses of mental distress and mental well-being, respectively: A three-wave data (mean scores); Class 1—Optimal trajectory; Class 2—Intermediate trajectory; and Class 3—Sub-optimal trajectory.


We labeled the second trajectory (indicated by the red line) as the intermediate trajectory because of their average scores on both mental distress and mental well-being. Mental distress for the trajectory increased slightly from T1 (mean = 1.95) to T3 (mean = 2.24), while mental well-being decreased marginally from T1 (mean = 3.45) to T3 (mean = 3.25). The intercept and slope means, which were significant at p = 0.01, were 1.93 and 0.15 for mental distress and 3.45 and − 0.10 for mental well-being, respectively. Accordingly, with an average initial starting point that differed significantly, an increase in mental distress and a decline in mental well-being over time were observed in the intermediate trajectory.

Finally, we labeled the third trajectory of mental health (represented by the green line) as the sub-optimal trajectory owing to the relatively higher scores on mental distress and lower scores on mental well-being. The mean scores on mental distress increased from T1 (mean = 2.90) to T3 (mean = 3.16), while the mean scores on mental well-being remained stable at average levels at 2.85, 2.60, and 2.68, respectively (Figures 1A,B). The intercept and slope means, which were significant at p = 0.05–0.001, were 2.93 and 0.12 for mental distress and 2.79 and − 0.09 for mental well-being. Thus, like the intermediate trajectory, an increase over time and a decline was observed for mental health and mental well-being, respectively, although the changes over time appeared to be somewhat greater for the intermediate trajectory.

In Table 5, findings from a series of multinomial logistic regressions are presented. Using the optimal trajectory of mental health as the reference group, individuals in the intermediate trajectory did not differ significantly from the optimal trajectory in their level of civic engagement, not on the ideological nor on the action-reoriented dimension. There was also no difference in civic engagement scores between the intermediate and sub-optimal trajectories. However, we found that the optimal and intermediate trajectories differed significantly on gender and SES, where members of the intermediate trajectory of mental health were more likely to be females or to report lower scores on SES (unstandardized estimate = 0.99, p < 0.01 and unstandardized estimate = −0.77, p < 0.01, respectively). The equivalent proportions of females in the optimal and intermediate trajectories were 35.2 and 69.5%. Similarly, when the optimal trajectory of mental health was compared to the sub-optimal trajectory, members of the latter were more likely to be females or participants who reported lower scores on SES (unstandardized estimate = 1.54, p < 0.01 and unstandardized estimate = −0.99, p < 0.01, respectively). The corresponding proportions of females in the optimal and sub-optimal trajectories were 35.2 and 81.4%. With the intermediate trajectory of mental health as the reference, the intermediate and sub-optimal trajectories did not differ significantly on any of the sociodemographic variables. There was also no difference in their scores regarding the civic engagement dimensions (Table 5).



TABLE 5 Associations between trajectories of mental health indicators, sociodemographic factors and civic engagement: multinomial logistic regressions (N = 675).
[image: Table showing statistical estimates and p-values for various trajectories and variables. It includes data for gender, age, SES, social engagement, social conscience, and civic action across Trajectories 2 Intermediate, 3 Sub-optimal, and vice versa. Gender coding and notes on estimate sign changes are included.]




Discussion


Main findings

Positive associations of civic engagement with youth mental health have been observed in earlier studies. These studies have mainly assessed the associations using variable-centered analytical approaches. In the present study, we used a person-centered approach to investigate different trajectories of mental health and to examine how these trajectories were associated with diverse dimensions of civic engagement. We also examined the influence of SES and gender on the different trajectories. Based on theoretical and analytical appraisal, we identified three trajectories of mental health: an optimal trajectory (with lower scores on mental distress and higher scores on mental well-being), an intermediate trajectory (with average scores on both mental distress and mental well-being), and a sub-optimal trajectory of mental health (with relatively higher scores on mental distress and lower scores on mental well-being). Contrary to our expectation, higher levels of civic engagement were not associated with the optimal trajectory of mental health in comparison to the other trajectories. However, we found higher levels of SES to be associated with the optimal trajectory when compared to the two other trajectories. Moreover, for gender, we also found that females relative to males, were more likely to belong to the intermediate and sub-optimal trajectories of mental health.



Civic engagement and trajectories of mental health

Findings from our person-centered analytical approach did not reveal any significant differences in civic engagement (ideology or action) between the three mental health trajectories. However, findings from our correlation analysis (a variable-centered analysis) indicated statistically significant concurrent and longitudinal correlations between some indicators of civic engagement and mental health (especially mental well-being). These findings, albeit reflecting weak associations, align with earlier findings (7, 17). The findings are also consistent with the PYD theoretical assumption that suggests that youth contribution (civic engagement in our case) is associated with less adjustment problems, such as mental distress (11). Moreover, in agreement with the PYD theoretical perspective, we also found positive correlations between civic engagement and mental well-being. Accordingly, from our empirical evidence, there is an indication that participating in civic engagement may enhance mental health. Lerner et al. (11) argue that youth contribution to community is usually a signal that youth are thriving. Thriving, in turn, is a function of an adaptive interaction between youth strengths and resources in their contexts (49). Youth that have experienced this adaptive interaction are therefore likely to have a buffer against mental distress as well as a resourceful environment that can enhance their mental well-being. However, contrary to our expectations, the optimal trajectory of mental health that reflects mental well-being over time did not appear to be due to youth adaptive interaction within civic engagement.

The findings that engagement in civic activities predicts better mental health has been quite consistent in the literature. However, earlier research on how civic engagement predicts trajectories of mental health over time is sparse. Indeed, to the best of our knowledge, our study is the first to investigate this prediction. While we did not expect the findings to be different when assessing mental health as trajectories, there is a possibility that civic engagement among youth in Norway (the study context) involves more than the indicators we have focused on. Scandinavian countries in general, and Norway in particular, are known for their engagement in civic activities compared to other European countries (24).

In the Norwegian society, the concept of “dugnad” as a civic activity is well established. It can be anything from getting together to help friends move house, cleaning the streets with neighbors, to organizing events in the local community. Dugnad is particularly important when a major task needs to be undertaken in a short time and there are limited funds to get the task done. By mobilizing many people, a lot of work can be done in one afternoon or over a weekend. Following a day or several days of dugnad a joint informal meal is often provided by the receiver or organizer of the dugnad (a local NGO, an individual or neighborhood initiative), underscoring the importance of the social part of the dugnad. Thus, a core element of dugnad and its value in the Norwegian society is the sense of unity and social responsibility, reflecting opportunities and qualities that can mitigate mental distress as well as improve mental well-being. These unique forms of civic engagement in Norway may not have been adequately captured by the standardized assessment tools used in the present study.

Furthermore, while in-person engagement in community development is important, globalization, technological advancement, and modernization might have changed the way young people engage in civic activities. A United Nations Children’s Fund (UNICEF) report on digital civic engagement suggests that digital venues may offer many of today’s youth opportunities to engage in civic activities at different societal levels that could not be afforded by traditional forms (50). The UNICEF report indicates that across 11 countries, between 43 and 64% of 9–17-year-old search for news online, while 12–27% discuss political problems online. Indeed, as the digital and virtual context is steadily becoming a vital arena where young people learn, play, and grow, proposals have been made to extend top theoretical models like Bronfenbrenner’s bioecological theory (51) that outlines the significance of different environments in human development, to add in and address digital space as a critical context in youth development (52). Like the youth sample described in the UNICEF report, it is possible that Norwegian youth’s engagement in civic activities is mostly in digital space, an avenue that was not clearly considered in our study.



Sociodemographic factors and trajectories of mental health

The findings of the current study indicated that a subjective evaluation of the youth’s SES was significantly associated with the optimal trajectory of mental health, in comparison with the intermediate and sub-optimal trajectories. Consequently, youth reporting higher levels of SES were more likely to report higher levels of mental health over time. Earlier studies using variable-centered analytical procedures have indicated a negative association between low SES and poor mental health (21, 53). Moreover, using an SES measure that comprised multiple indicators (e.g., family affluence scale and parental employment), Lowthian et al. (54) found that mental well-being was highest in secondary school students from higher affluence (SES) families compared to those belonging to four other lower SES trajectories. Our findings suggest that youth who report high SES do not only report better mental health, but they also tend to do so over a sustained period of time. Having access to relations and empowering environment that can offer resources and opportunities are some of the factors that appear to differentiate high SES youth from low SES youth in terms of mental well-being (11, 54). In our findings, the significant role of SES in mental health does not appear to be linked to resources and opportunities provided within civic engagement as these two factors were not related.

Other sociodemographic factors, such as age and gender were examined in the analysis, and while age had no significant associations with mental health, significant correlations of gender were found with mental distress, and mental well-being, where females were more likely to report higher scores on mental distress, but lower scores on mental well-being. These are findings that have also been recounted in earlier studies (17, 23). Moreover, our findings indicated that males compared to females were more likely to belong to the optimal trajectory of mental health. With males and females differing to a very small extent on civic engagement (only on social conscience), the gender difference in mental health cannot be primarily attributed to their differential engagement in civic activities. In a recent cross-national study that observed a sharper decrease in life satisfaction with age (between 10 and 16) among females vs. males, determining factors, such as appearance concern, school pressures, screen time, and technology usage were proposed, with the argument that these factors tend to have larger effects on female adolescents’ mental health (55).



Limitations

In addition to our measurement of civic engagement, which may not have sufficiently depicted Norway’s concept of dugnad as well as modern digital forms of civic engagement, other limitations related to methodology need to be addressed. Social conscience, one of our ideological dimensions of civic engagement was assessed using items that Lerner et al. (11) have used to measure “Character,” a thriving indicator within PYD. Even though similar items have been used by Zaff et al. (12) to denote civic engagement, civic engagement within PYD is a form of contribution and thus, supposed to be theoretically different from the concept of thriving. In future studies, scales that may reflect more than their intended underlying factor should be evaluated well before their use.

Moreover, the measurement of the action-oriented scale of civic engagement may have some limitations. The measures like “Help a neighbor” or “Contribute as a volunteer” only tap into services that young people render without any form of payment. It is possible that some participants volunteered in some activities and received honorary, a token for their services rather than full payment but could not register it in the questionnaire. At the same time, civic action may not take place as frequently as the ideological forms of civic engagement as reflected in the low mean scores and Cronbach’s alpha. All these are measurement issues that need to be addressed in further research to ascertain an accurate assessment as well as influence of civic action.

Furthermore, although a representative sample of upper secondary school students were involved in the study from the beginning, our inclusion of students who only had data from the three waves of data collection might have altered the sample representativeness. Besides, while there were very few differences between those who were included in the study and those who were not, the two groups differed on mental well-being at T1and mental distress at T2, where those included in the study reported higher mean scores. The proportion of females in the study sample was also greater. These group differences that were due to attrition, might probably have biased our findings. Attrition can be a problem in longitudinal studies and is not always easy to address due to the ethical necessity of voluntary participation. However, a follow-up on participants to understand their reasons for dropping out, where possible, can help prevent some of the problems related to attrition.



Implications for research, policy, and practice

Despite the limitations of the present study, our findings, emerging from rigorous data analysis, have some implications for research, policy, and practice. For research, our findings suggest that different categories of youth tend to follow different trajectories of mental health that reflect different levels of mental distress and mental well-being. A deeper understanding of these trajectories and their determinants can be of research interest. Determinants like socioeconomic status and gender that were found to be related to the mental health trajectories, as well as appropriate measures of civic engagement that capture unique forms of engaging in civic activities, such as the Norwegian “dugnad,” can be targeted in research to understand their effects and underlying mechanisms.

As for policy, the consistency between the current findings and earlier ones regarding the poorer mental health of youth from low SES families and females, continues to trigger the need for youth policies that can align with UN SDGs’ objectives to address these inequalities. With the devasting effects of poor mental health and our findings that about 17% of upper secondary school students belong to a sub-optimal trajectory, school polices that contain both preventive and promotion strategies remain a priority in addressing the negative and positive aspects of students’ mental health.

Finally, our findings also have some implications for practice. School interventions that incorporate different preventive and promotion strategies in their health programs and activities to meet the needs of different clusters of students can be useful to address the influence of socioeconomic status and gender on mental health. While the influence of civic engagement on mental health over time was not that apparent, the indication of a concurrent association between the two factors, in line with earlier studies, may suggest that encouraging civic activities in the school can enhance students’ mental health to some extent.




Conclusion

Earlier studies using variable-centered procedures have increasingly found positive associations between indicators of civic engagement and youth mental health. However, in the present study, although we found some significant associations between the two factors in univariate analysis, our findings from a person-centered approach did not confirm any significant differences between the optimal, intermediate, and sub-optimal trajectories of mental health in terms of civic engagement (either as an ideology or action-oriented). This is surprising, considering that Norway like other Scandinavian countries, is noted for its strong participation in civic activities, which in our expectation, should translate to better mental health over time. While this finding could be related to our measurement of civic engagement, which possibly did not adequately capture the concept of “dugnad,” a well-established civic activity in the Norwegian society, both civic engagement and mental health may be impacted by trends in globalization, modernization, and individualization, causing them to play out differently. Notwithstanding, the findings that high SES and males are more likely to belong to optimal trajectories of mental health overlap with earlier conclusions and suggest that there is still more work to be done concerning the assessment and advancement of factors determining the well-being of youth belonging to low SES and the female gender, a step that can help reach the aims of UN SDGs, in general, and goal 3, in particular.
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Background: Approximately 14% of all adolescents globally cope with mental health conditions. However, community-based psychosocial services for adolescents with mental health conditions are scarce and under-researched. Scant scholarly attention has been paid to leisure and/or social activities in community-based rehabilitation services for adolescents with mental health conditions.
Objectives: To begin to fill this gap, we chose a bottom-up framework to probe the following questions: Which community-based programs for adolescents with mental health conditions exist worldwide? What common characteristics do they present? What is their range of services?
Method: We systematically searched three leading academic databases, reference lists, and worldwide websites in English.
Eligibility criteria: Programs with information in English that provide services in a community setting, service content that includes leisure and/or social activities, cater to users aged 10–18, and content explicitly targets adolescents with mental health conditions.
Results: Twenty-seven psychosocial programs that provide leisure and/or social activities and encourage the promotion of adolescent mental health in the community were identified. We mapped and categorized the programs into three groups: integrated recovery, leisure recovery, and advocacy recovery.
Conclusion: Practical implications for implementation are suggested based on the findings. Specifically, service providers should attend to the psychological needs of adolescents by prioritizing peer interaction and offering suitable social and leisure activities. These activities can also boost adolescent participation in community-based rehabilitation programs and address the treatment gap. Comprehensive studies and uniform terminology in the field are needed.

KEYWORDS
 adolescents, youth, mental health, recovery, community, leisure activities


Introduction

One in seven (14%) of all 10 to 19 year-olds have mental health conditions (MHC). This accounts for 13% of global morbidity among adolescents (1), and its prevalence is expected to increase (2). Scant attention has been paid to services that provide leisure and/or social activities in community-based rehabilitation services for adolescents with MHC. According to the World Health Organization (3), community-based rehabilitation (CBR) programs aim to

 “promote and protect the rights of people with mental health problems, support their recovery and facilitate their participation and inclusion in their families and communities. CBR also contributes to the prevention of mental health problems and promotes mental health for all community members.” (p. 5)



However, our initial exploration indicated that many CBR programs for adolescents with MHC are presented online and not in academic publications, which curtails knowledge transfer on this topic. Consequently, we elected to implement the scoping review method which is commonly used to identify, map, and characterize the available data (4). The overall objective of this study was to provide stakeholders and policymakers with information on available CBR programs worldwide for adolescents with MHC. To the best of our knowledge, this study is the first to address programs that offer social and leisure activities in the community, which are of crucial importance for adolescents with MHC who may be at even greater risk of experiencing social challenges than age-appropriate challenges (5, 6).


Adolescents with mental health conditions

Mental health conditions are an umbrella term for a range of psychiatric diagnoses including emotional disorders (e.g., anxiety and depression) of which anxiety is the most common among adolescents; behavioral disorders (e.g., attention deficit hyperactivity disorder and conduct disorder); eating disorders (e.g., anorexia nervosa and bulimia nervosa); psychosis; suicide and self-harm, as well as risk-taking behaviors (i.e., substance use or sexual risk-taking). Beyond age-appropriate challenges (6), adolescents with MHC are particularly vulnerable to social exclusion, discrimination, and stigma which affect their readiness to seek help (1) and are the main cause of the treatment gap (7, 8). The results of a recent systematic review indicated that 92% of all adolescents with MHC view social factors (e.g., public stigma and embarrassment) as barriers to seeking help (9). The mental health literature differentiates between public stigma and self-stigma (10). Public stigma is characterized by harmful labeling, prejudice, stereotype, and discrimination of a group of people to segregate them from society, whereas self-stigma (or internalized stigma) is characterized by the internalization of the public stigma in a way that influences people’s self-perception (10). Given the above, it is critical for service providers to consider the specific needs of adolescents with MHC during the recovery process, and tailor services with sensitivity and professionalism to suit them.



The recovery approach for adolescents

For many years, the Westernized mental health system was dominated by the perception of individuals with MHC as patients who should be hospitalized for extended durations to reduce their symptoms (11). However, in recent decades, the personal recovery approach has increasingly influenced the rehabilitation policy of mental health systems (12). This approach is based on the person-centered principle and focuses on the improvement of these individuals’ quality of life despite their symptoms, thorough integration into the community, and restoration of a sense of control, independence, choice, autonomy, meaning, responsibility, and hope (11, 12). Clinical rehabilitation refers to an objective definition evaluated by a professional, such as reducing symptoms, whereas personal recovery refers to individuals’ self-perception of their own subjective recovery process (13, 14). In practice, the personal recovery approach takes the form of adolescent-oriented services that consider their age-appropriate developmental needs for independence, self-efficacy, and self-determination (15–17). As consumers of services, adolescents are encouraged to have agency in their recovery process, engage actively in decision making, and express their opinions and needs about these services (15, 18, 19). Evaluation studies of adolescent-oriented programs show high user satisfaction, especially with teams described as sociable, respectful, understanding, and non-judgmental (20). One emerging attempt to promote adolescents’ mental health is the “One Stop Shop” service, described next.



Integrated youth health care: “One Stop Shop”

Stakeholders in the last decade have acknowledged the need to develop adolescent-oriented services to reduce the treatment gap (21, 22). These prevention, treatment, and rehabilitation services are tailored to be adolescent-friendly, inviting, engaging, and responsive to their needs (15, 23). Adolescent-oriented reforms have been launched in several countries, including Australia, the United Kingdom, Canada, and the Republic of Ireland (24, 25). These reforms aim to develop integrative holistic services in a single center that provides multidisciplinary care of physical health, mental health, and social services dubbed “integrated youth health care: one stop shop” (20). Studies show that the integrative service approach increases accessibility and attracts more adolescents to the service (26, 27). Most programs, however, focus on primary care (e.g., referrals to mental health professionals) and do not provide the much-needed afterschool leisure and social activities (20) that are reviewed here.

To date, publications on services for adolescents with MHC have focused mainly on the need for therapeutic interventions (28), and for integrated services (17, 19, 20, 23, 29, 30). In contrast, to the best of our knowledge, only two publications explicitly offer guidelines for youth mental health services in the community (15, 31). Moreover, many programs for adolescents with MHC are presented online and not in academic publications, which limits knowledge transfer on this topic.




The present study

Despite the World Health Organization’s recommendation to increase CBR services, little scholarly attention has been paid to such programs. As part of a larger research project, the specific goal of the present study was to provide stakeholders and policymakers with information on CBR programs worldwide. To begin to fill this gap in the literature, we chose a bottom-up scoping framework to probe the following questions: Which community-based programs for adolescents with MHC exist worldwide? What common characteristics do they present? What is their range of services? Accordingly, this scoping review did not aim to assess program effectiveness or quality, but rather to identify, map, and characterize programs for adolescents with MHC that provide leisure and/or social activities in the community. Overall, this scoping review innovates by providing a comprehensive and detailed overview of community-based programs for adolescents with MHC that is likely to be of value to policymakers, stakeholders, and professionals.



Method

This scoping review adheres to the guidelines of the PRISMA-ScR Checklist for scoping reviews (4) wherever feasible (see Supplementary Appendix S1). Figure 1 presents the PRISMA flow diagram that shows the flow of results through the review process, from retrieval through screening and assessment of eligibility, to inclusion. Both authors developed the search strategy (see examples of the search strategy in Supplementary Appendix S2), and the first author (HT) conducted the search with the assistance of a specialist librarian. From 2018 to 2022, we first searched for programs in three major academic databases (Scopus, PsycInfo, PubMed) using the following search terms in the title and abstract: adolescents OR teenagers OR youth, AND “mental health condition” OR “mental illness” OR “mental disorder,” AND psychosocial OR rehabilitation OR recovery, AND program OR service, AND evaluation OR assessment, AND community OR leisure. There was no time limit on the search. As can be seen in the PRISMA flow diagram (Figure 1), on the left side (identification of studies via databases and registers), the database search retrieved 55 records, 16 duplicates were removed before screening, 39 records were screened for the title and abstract, and four were excluded due to irrelevance to the topic. The remaining 35 records were screened in full text to identify any names and information on CBR programs. However, all these 35 records were excluded for three reasons: unsuitable age group (n = 8, e.g., age younger than 10 and older than 18), irrelevant setting/format (n = 17, e.g., juvenile prison), and irrelevant information for the research questions (n = 10). However, some of these records led to reference list and citation searches, which yielded one program.

[image: Flowchart illustrating the identification and screening of studies. It shows two main pathways: identification via databases and registers, and other methods. Each section details the number of records identified, screened, excluded, and those included in the review. The total from databases is 55 records, and from other methods is 651 records. After exclusions for irrelevance and other criteria, a total of 43 studies are included in the review. The chart includes detailed figures for each stage, such as records removed before screening, assessed for eligibility, and included in the review as websites or reports.]

FIGURE 1
 Prisma flow diagram. PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers, and other sources. *Registers are N/A because we did not search registers of clinical trials since we excluded programs that only provided therapy interventions and services. **Note that none of the 35 reports assessed in full text for eligibility was included.


As can be seen in Figure 1, on the right side (identification of studies via other methods), we also conducted a hand search in Google Scholar using the same search strategy. This search yielded 85 records. At the same time, we searched these records’ reference lists and citations, which resulted in 487 records. When a program’s name was identified, we searched Google Scholar for more studies about it. However, the results were scanty, since in most cases there was little information on the characteristics of the program particularly with regard to leisure and social activities. Therefore, we searched the Internet for the program’s official website, which was sometimes also short or vague, which thus obligated us to search for more information on the Internet. We also expanded the Internet search for gray literature which yielded 71 websites and eight reports. This search led to 651 records that were retrieved and screened. Of these, 557 were excluded due to irrelevance to the topic. A total of 94 records were assessed in full text for eligibility, out of which 51 were excluded for three reasons: unsuitable age group (n = 15), irrelevant setting/format (n = 16), and irrelevant information (n = 20). Thus, in total, 43 records were included in this scoping review.

We provide a narrative description of the programs in the Findings section because the description of program characteristics varied depending on the information that was available from various sources. The basic information is presented in Tables 1–3. To provide as broad an overview as possible, we included all the programs that met the criteria even when their description was scarce. No study protocol was registered for this scoping review. During the revision process, we conducted an updated search in databases on August 15, 2023, which resulted in no inclusions.



TABLE 1 Leisure recovery programs.
[image: Table listing youth programs from various countries, including program name, website, target age range, mental health condition specifications (MHC), and research report availability. Programs from Australia, the United States, Canada, the United Kingdom, Finland, and Israel are included, with age ranges from 12 to 46 years. Most programs specify no particular MHC, with some focusing on emotional, behavioral, and eating disorders. Research report status varies.]



TABLE 2 Integrated recovery programs.
[image: Table listing youth mental health programs across seven countries. Columns include country, program name, website, target population, and research report status. Programs are from Australia, New Zealand, United States, Canada, and France. Target age ranges vary, with some specifying mental health conditions. Most have research reports except the United States program.]



TABLE 3 Advocacy recovery programs.
[image: Table listing youth mental health programs by country, including the program name, website, target population specifics, and presence of a research report. Countries include the United States, Canada, United Kingdom, Ireland, Netherlands, Israel, India, and Singapore. Programs vary in target demographics and conditions addressed, such as emotional and behavioral disorders. Most programs have a corresponding research report.]


Inclusion criteria

The inclusion criteria for programs were: (a) programs with information in English from publications or websites that have an English version, (b) caters to users aged 10–18, (c) provides services in a community setting, (d) content explicitly targets adolescents with MHC and/or related psychosocial difficulties, and (e) services must include leisure and/or social activities. We established a broad definition of leisure and social activities to encompass all types of activities in the community, including those that adolescents engage in during their free time for recreation, hobbies, or socializing with peers that are thought to promote personal recovery in adolescents (12, 15). This includes arts, sports, peer-group activities/gatherings, advocacy, community events, watching movies, etc. Note that in line with the World Health Organization’s definition of CBR (3), we excluded programs delivered at schools, hospitals, and clinics, because they are not considered to be community-based (30). Note that the concept of “community” in CBR includes not only the physical neighborhood but also the social networks and support structures that surround individuals. Thus, for example, while schools and hospitals are essential components of a community’s infrastructure, they are typically not classified as CBR because they are institutional settings that offer specialized services in education or health, with a primary pedagogical or clinical orientation, respectively. Although these institutions may provide psychosocial support services, their core mission is different from the holistic approach of CBR, which has a de-centralized holistic approach to rehabilitation service-delivery aiming to promote the overall well-being, social inclusion, and active participation of individuals with MHC in their communities, as opposed to participation in specialized institutions or facilities (3, 32). On this basis, this scoping review sought programs that are delivered during the leisure time of youth with MHC. Therefore, our focus was on services that promote social integration and leisure activities in the community, explicitly after school hours. We also excluded programs that only provided therapy services or therapeutic interventions since they do not provide leisure and/or social activities in the community.



Data extraction

All 27 programs that were identified were examined in-depth by the first author (HT). She systematically extracted data to a spreadsheet with the following information from the program websites, when available: country, program name, target population, users’ age range, stated program aims, program’s physical location, funding sources, years of operation, services and activities offered, and studies, if any, conducted on the program. The websites of the programs that met the criteria were vetted for authenticity (e.g., formal program websites) by both authors to ensure that they met the eligibility criteria. Thirteen cases where there was uncertainty were discussed by the two researchers until a mutual decision could be reached.



Data analysis

The data analysis drew on the thematic analysis procedure that is often used in psychology to identify meaningful patterns in textual data (33). In step 1, the first author (HT) familiarized herself with the entire dataset through an iterative process of reading through all the information available on each program. In step 2, HT systematically conducted a comprehensive identification of each programs’ leisure and/or social activities, beyond psychosocial support. This led to step 3, where HT generated initial categories. In step 4, to enhance the rigor of the analysis, a double review process was implemented where the second author (HO) independently reviewed the initial categorizations of the first author. Any areas of uncertainty or potential discrepancies in the categorization were addressed through collaborative discussions between the two authors. This dialog aimed to achieve a consensus-based decision on the assignment of each program to its respective category. Subsequently, in step 5, the authors refined the three program types as leisure recovery programs, integrated recovery programs, and advocacy recovery programs (see Findings section). Finally, in step 6, a descriptive report of programs was written with findings presented in narrative and three tables.




Findings

A total of 43 items were included in this scoping review: 7 studies, 35 websites, and 1 report. Twenty-seven community-based programs worldwide were identified and vetted independently by both authors (Tables 1–3). Most of these programs (26/27 programs) specified their target population as “adolescents” and/or “young adults” who have MHC, however without explicitly specifying the consumers’ particular psychiatric conditions. The use of this broad terminology seemed purposeful, and designed to avoid labeling and stigma to reach out to a wider population. A few programs (8/27) are offered as part of a broader service, foundation, organization, movement, or charity that provides psychosocial support to adolescents with MHC. Most of these programs have not been reviewed in academic publications, and when they are, the program’s leisure, social and community activities are not specified. After identifying the programs and their main components, we mapped and characterized them into three groups, to address the research questions of what range of services they offer: leisure recovery programs (Table 1), integrated recovery programs (Table 2), and advocacy recovery programs (Table 3). The tables list each program’s country of origin, website, stated target population, information on MHC if stated, and whether the program has been researched.


Leisure recovery programs

Leisure recovery programs offer adolescents social and leisure activities in the community, given their age-appropriate need for self-definition and socialization with peers. Leisure recovery programs generally do not provide physical health services, as can be seen in Table 1.

The Australian Mind program was founded over 40 years ago for adolescents and adults aged 16–46. Mind offers creative leisure activities, social activities, skill acquisition, and peer support groups where users with MHC provide social support to other users with MHC (see Table 1, Item 1). Another program in Australia is the Young People’s Outreach Program (YPOP), where peer support youth workers mentor and support users aged 17–25 in life skills such as housing, employment, and sustaining healthy activities and relationships (see Table 1, Item 2). YPOP is part of the Flourish Australia community services that have operated for over 60 years and are funded by the Australian government. Flourish Australia, for example, organized a “graduation-style formal evening” for former and present users aged 16–24 with MHC who could not participate in the past due to MHC and other issues (34). Given the success of the YPOP, the Youth Community Living Support Service (YCLSS) was established in 2016 in Australia, funded by the New South Wales (NSW) government (35). The team encourages its users to participate in community activities, pursue education and employment. The team offers psychosocial support and case management for adolescents and young adults aged 16–24, and takes an outreach approach by providing early interventions to the users at their location (see Table 1, Item 3). Transition Age Youth Living Realized Dreams (TAYLRD) in the US operates 16 drop-in centers in Kentucky, for users aged 16–25. These drop-in centers designed together with young adults offer safe, convenient, and enjoyable spaces where consumers are supplied with free snacks, a kitchen, washers and dryers, and various leisure time activities including an art room, media room, 3D gaming and movies, a computer lab, and a pool table. A range of services are offered, including life skills, goal setting, peer support, case management, psychiatric care, therapy, academic support, court legal support, employment and education services (see Table 1, Item 4). In Oregon, The Drop Model program was established in 2017 and operates five youth clubs (“drop-in” centers), which hold meetings, social activities (games, movies), work towards the development of leadership skills, peer support and provide educational support (help with homework) inspired by the Headspace model (see Table 1, Item 5). This program is part of the Youth ERA organization that also provides training to adolescents and young adults to become peer supporters (also termed “peer workforce”) in 39 states across the United States (36).

The LOFT Transitional Age Youth (TAY) program in Canada is intended for adolescents and young adults aged 14–26 with MHC (and/or complex conditions such as substance use, physical health issues). The staff aims to increase personal recovery by providing peer support groups, life skills and social groups, education, employment support and three youth wellness hubs (“drop-ins”) in Toronto, and case management through an outreach approach (meeting users at a place of their choosing). TAY is offered as part of the LOFT (Leap of Faith Together) mental health service and is a charity that was established in 1953, which is funded by the Province of Ontario and donations (see Table 1, Item 6).

The Reeltime Music program has been operating since 1997 in the United Kingdom as a musical-social project where adolescents with MHC (aged 12–18) raise awareness of mental health issues by engaging in rehearsals, recordings, and performances at festivals. These adolescents run campaigns in the media and interview people on their opinions about mental health (see Table 1, Item 7). Another program in the UK is Aye Mind, which was founded in 2013. The program includes workshops where making GIF animations serves as a creative outlet for adolescents to express their attitudes and feelings about mental health and well-being. They publish their creative output in the media as part of a campaign to reduce stigma related to MHC (see Table 1, Item 8). The Junction is another program in the UK that enables users with MHC (aged 12–21) to get involved in creative projects such as poetry, painting, collage, creative writing, etc. The program also offers personal support services and counseling (see Table 1, Item 9).

The YEESI program was established in 2011 in Finland by the Finnish Ministries of Health and Welfare in collaboration with adolescents who have MHC. YEESI engages users aged 13–29 in community-based volunteer activities where they can also serve as members of the organization at annual board meetings. The program operates youth centers called Yeesi points in the community and schools. These locations enable adolescents to connect, support each other, initiate social activities, and receive support such as educational assistance (see Table 1, Item 10).

In Israel, the Amitim for Youth program was established in 2018 by the Ministry of Health, the Ministry of Education, and the Special Projects Fund of the National Insurance Institute. This program has been implemented in six regions by the Israel Association of Community Centers and is intended for adolescents with MHC aged 12–18. The Amitim for Youth team facilitates social integration in the community with an outreach approach that involves encounters with end-users (adolescents and their parents) in the community and their homes. They provide guidance and support from coordinators and volunteers, through individual sessions, social activities for adolescents with and without MHC, creative leisure activities, and social skill acquisition groups. The program team cooperates with other caregivers to share information and maintain continuity of care, such as schools, clinics and social services, and also initiates advocacy activities for adolescents in the community to reduce stigma, for example by screening movies on mental health followed by a discussion (34, see Table 1, Item 11).



Integrated recovery programs

Integrated recovery programs provide holistic service to users that include leisure and/or social activities along with physical health and mental health services, as shown in Table 2.

In Australia, the Headspace National Youth Mental Health Foundation was established in 2006 by the Australian Government Department of Health. Headspace operates in more than 100 centers across Australia in cities, towns, and villages. The centers provide an integrative “one-stop-shop” for adolescents and young adults aged 12–25. The team cooperates with various organizations for optimal support (schools and social services), and hosts concerts, skating and gaming events in the community (26). The program also nurtures young opinion leaders, including volunteers and graduates of the Headspace center who provide feedback to the program’s team on their services. In addition, they provide support to young people, and offer advocacy activities for stigma reduction in centers, communities and social media (see Table 2, Item 1). Evaluation studies conducted on Headspace in Australia have shown that adolescents and family members expressed high satisfaction with the service (17, 26, 37), and that nearly half of the consumers described feeling less mental distress at the end of treatment (26). The Australian Headspace model has been implemented in other countries.

The Youth One Stop Shop (YOSS) has been operating since 1994 in New Zealand. This integrative service is funded by the Ministry of Health and private donations. The service is provided in 14 centers, in a youth environment that includes a common seating area, a pool table, music and arts activities, all designed to create a sense of belonging to the community. In addition, the service offers life skills programs for users aged 10–14. YOSS provides psychosocial and medical care to adolescents and young adults aged 10–25 and their families (see Table 2, Item 2).

Another integrative service in the United States is the Supporting Positive Opportunities with Teens (SPOT), established in 2008 in Missouri. This integrative service operates a youth center (the SPOT youth center) for adolescents and young adults aged 13–24, where a variety of essential facilities are provided (e.g., laundry, shower, kitchen, and computers). In addition, the members can participate in structured activities to impart social skills and reduce stress, including arts, games, cooking, watching movies and lectures. The SPOT also provides medical and social services, support calls, counseling, and referrals to various mental health professionals (see Table 2, Item 3).

In Canada, the Youth Wellness Hubs Ontario (YWHO) was founded in 2017 in Ontario. YWHO is an integrative (psychosocial, educational, medical, training, employment, and housing) government service in four centers that addresses the treatment gaps in the mental health system for users aged 12–25. The team offers peer support as well as leisure and social activities such as outdoor activities, arts and crafts, drama, music, board games, bowling, cooking, athletics, etc. The service has been evaluated through surveys, and the teams participate in the decision-making process in local and district committees (see Table 2, Item 4). A study conducted on records of 1,520 users aged 17–25 found that young people made most referrals themselves. Users rated their service satisfaction as 3.37 and the service quality as 3.72 out of 5 (38). The Canadian service ACCESS Open Minds was established in 2014 to turn mental health clinics into integrative service centers providing medical and psychosocial care for users aged 11–25. It operates 14 centers, some of which have youth clubs with leisure activities (see Table 2, Item 5). Another integrative service in Canada is Foundry, which was established in 2015 and provides medical and psychosocial care to users aged 12–24 and their families. The service is provided in 11 centers in eight communities in British Columbia. The centers offer wellness programs such as peer support groups, meditation and outdoor sports. Another program in the service is the BounceBack program, which provides tools for improving mental health for users aged 15 and above who are coping with depression, stress, or anxiety, and is led by a personal trainer, or through a self-help booklet and videos on their website. In addition, the Foundry website provides several ways to obtain support, including via phone, chat, links to apps, games and guides for mental help, as well as support for friends and family (see Table 2, Item 6).

In France, the Association Nationale des Maisons des Adolescents was established in 2004. This integrative service operates 104 centers that offer psychosocial and medical care for users aged 11–25. The centers provide a variety of leisure activities including arts and painting, radio and musical performances, sports activities, cooking, gardening, dance, fashion, hair design, music, comedy shows, movies and literature courses. In addition, the centers provide an environment suitable for youth with a seating area, garden, cafe, and library (see Table 2, Item 7).



Advocacy recovery programs

Advocacy recovery programs aim to promote awareness of mental health issues by encouraging youth with MHC to engage in campaigns for stigma reduction that empower those involved. Advocacy recovery programs generally do not offer physical or mental health services, but they do include leisure and/or social activities (e.g., community activities), as shown in Table 3.

In the United States, the Youth MOVE National program was established in 2007. MOVE stands for “Motivating Others through Voices of Experience.” The program’s main goal is to promote the participants’ rights through community involvement in 60 branches across 35 states (see Table 3, Item 1).

The Canadian charity Jack.org trains young leaders to promote positive mental health through three programs: Jack Talks, Jack Chapters, and Jack Summits. Each program is partnered with sponsors. In Jack Talks, young trained speakers share their personal stories and educate young audiences to inspire and equip them to care for their own and their friends’ mental health. In Jack Chapters, groups of young trained advocates (mostly high school and college students) learn to break down barriers to positive mental health in youth activities in their communities. In Jack Summits, youth-led conferences throughout Canada strengthen leadership and advocacy skills to implement strategies for change. In 2019, Jack.org launched the BeThere website that teaches “five golden rules” to support individuals experiencing mental health difficulties. The charity also hosts large social fundraising events such as Jack Riders (group bike-riding) and Brainfreeze (group immersion in icy water). Jack.org was founded in 2010 and is supported by the Government of Canada’s Emergency Community Support Fund and the Community Foundation of Nova Scotia, Toronto Foundation, Edmonton Community Foundation and Community Foundation of Mississauga. The teams are mostly composed of young adults who take a young and light-hearted youth-friendly attitude: they even post their dogs on the website (on the staff page) in positions such as “cuddle coordinator” and “hugger-in-residence” (see Table 3, Item 2).

Another program to empower youth is the YoungMinds movement in the United Kingdom, which offers four main programs for users aged 14–25: Youth Panel, YoungMinds Activist, YoungMinds Blogger and YoungMinds App Tester. In Youth Panel, users advise, engage with and co-influence (with the senior management team) operations, campaigns, resources and fundraising; in YoungMinds activist, users with MHC or those experienced with helping a person with MHC, acquire campaigning, facilitating, and presenting skills in training, where they meet and connect with their peers. In YoungMinds Blogger, users share their personal stories and advice on the YoungMinds website. In YoungMinds App Tester, users review the development of the YoungMinds app, contribute to content, develop campaigns and influence government policies. YoungMinds was founded in the UK in 1993 as a charity to enable young adults to voice their views and raise mental health awareness. The YoungMinds team gives users the opportunity to engage in voluntary or paid roles in the movement’s offices, events, and campaigns. The team also encourages engagement in various activities, such as sporting events, activism, training, volunteering, blogging, participating in campaigns, conferences, and groups on social media. The movement also has a phone support line for parents of struggling adolescents (see Table 3, Item 3). Another social movement called Time To Change in the UK has been operating in community centers and schools since 2007. It enables adolescents with MHC to share their personal stories on the movement’s website and through campaigns on social media. The movement’s goal is to raise awareness of mental health, while reducing stigma and discrimination in the community (see Table 3, Item 4).

The Jigsaw program was established in 2006 (called Headstrong until 2016) in the Republic of Ireland. The program operates in 13 centers that provide psychosocial services for users aged 12–25. The program has a Youth Advisory Panel comprised of volunteers aged 16–25 who discuss issues such as decisions, leadership, the quality of the service and customizing it to the consumers. They also participate in various advocacy activities in the centers and the community (see Table 3, Item 5). An evaluation study conducted on the Jigsaw program with 2,420 participants (aged 12–25) who completed the Clinical Outcomes in Routine Evaluation questionnaires (CORE-10 and YP-CORE) reported a significant decrease in mental distress (27). In a study conducted in 12 Jigsaw centers, 510 parents of users (aged 12–17) reported high parental satisfaction with the service and positive outcomes for their children (39).

In the Netherlands, the Dutch National Youth Council (NJR) organization was established in 2001. Users aged 12–30 participate in an active political way to reduce stigma through the media by sharing their experiences on videos, and by writing reports that reflect their needs from the community and schools. The participants have presented their first document describing their main barriers to engaging in society at two European Union conferences (see Table 3, Item 6). The Australian Headspace model (described above) inspired the opening of a Headspace program in Israel. The first center in Israel was established in 2015 by the Enosh association in the city of Bat-Yam, and the second in 2019 in Jerusalem. The program is funded by the Special Projects Fund of the National Insurance Institute, local authorities, and private funds. The program team provides activities and special projects for adolescents and young adults (aged 12–25) including the Headspace ambassadors project where high school students (who are studying psychology) interact with the headspace team to raise awareness of mental health through advocacy, and collaboration with the community by training mental health professionals and educators. The team also provides social skill acquisition groups, short-term therapy, and a mentoring project where soldiers prepare adolescents with MHC for military service (see Table 3, Item 7).

It’s Ok To Talk was established in India and operated from 2016 to 2018, as part of a research project called PRIDE, in collaboration with Harvard University which was funded by the United Kingdom Wellcome Trust. As part of the program, adolescents and young adults participated in community activities (events and workshops) and created social media campaigns to raise mental health awareness. The program produced a website that enables youth to conduct a dialog on mental health, share personal stories, express their thoughts and emotions through arts and drawings, and ask and receive help (see Table 3, Item 8). The PRIDE research project also developed tools for self-help and learning about mental health, such as comic books and applications (40).

Finally, in Singapore, the Community Health Assessment Team (CHAT) was established in 2009. The CHAT team initiates partnerships, projects and campaigns in the community and media to reduce stigma and raise awareness of the center and its services and mental health through theater, arts, exhibitions, and filmmaking. In addition, the team provides support to users aged 16–30, training workshops for peer support, information regarding mental health, coordinates care and refers members to additional services (see Table 3, Item 9). A study conducted on the CHAT database reported that 73.9% of referrals were made by the participants themselves. In addition, since 2014 CHAT has also been operating The CHAT Ambassadors Program comprised of volunteers aged 16–30. As of 2021, 55 ambassadors had led and initiated projects and campaigns to improve quality of service, advocacy and users’ participation by redesigning the service’s facilities such as a youth center, a website, advocacy activities, as well as forums for users to evaluate the service (41).

In sum, the purpose of this scoping review was to find information on CBR programs that provide leisure and/or social activities for adolescents with MHC. A total of 27 psychosocial community-based programs were identified. Their common characteristics consist of (a) a vague specification of the target population, (b) an online presence, (c) providing leisure and social activities for adolescents, (d) offering peer support, and (e) applying different forms of advocacy to raise awareness of mental health in the community. Many of these programs are (f) located in youth centers, and (g) have a welcoming and friendly atmosphere. These programs provide adolescents with opportunities to interact with their peers, acquire new skills, and enhance their well-being.




Discussion

The overall objective of this study was to provide stakeholders and policymakers with information on available CBR programs worldwide for adolescents with MHC. we chose a bottom-up scoping framework to probe the following questions: Which community-based programs for adolescents with MHC exist worldwide? What common characteristics do they present? What is their range of services? Twenty-seven community-based programs worldwide were identified, whose goal is to promote adolescent mental health in the community. Most of these programs (26/27 programs) specified their target population to be “adolescents” and/or “young adults” who have MHC, without directly specifying their end-users’ psychiatric conditions. It is likely that the use of this broad terminology is a deliberate step to avoid labeling and stigma. Similarly, most programs allow self-referral, without psychiatric diagnosis to enable the inclusion of wider spectrum of users and the promotion of mental health among adolescents. Allowing self-referral coincides with the personal recovery approach, where adolescents are encouraged to have agency and engage actively in their recovery (15, 18, 19). The practical implications for the implementation of community-based adolescent-oriented programs for service providers and researchers are discussed below.


Service characteristics

Adolescent-friendly facilities can increase adolescent engagement in programs (19) and are perceived as less stigmatized when they are located in the community rather than in a mental health institution (42). Studies have indicated that adolescents’ unwillingness to receive professional help may be related to their fear of being stigmatized by their peers (43–45). Fear of stigma was reported to be the most common barrier to seeking service by young participants (aged 12–25) in the Headspace program in Australia who were concerned with being perceived as “crazy or psychotic” (26). However, the results suggested that young people may feel more at home in a center that is informal, comfortable and an inviting place that holds interesting fun events, such as concerts where adolescents perform (26).

This study confirms that programs operate adolescent-oriented facilities that are characterized by a welcoming friendly style and atmosphere, and offer content aimed to provide a relaxed, appealing non-clinical physical space to enable these adolescents to feel safe and comfortable (26). Some programs are held in attractive youth centers (drop-in/hubs) equipped for leisure time activities and have essential facilities such as kitchen and computers. Service providers should thus consider operating adolescent-friendly youth centers that would increase engagement and decrease fear of stigma.

Studies show that leisure activities can promote empowerment, a quest for meaning and improved social relations with peers and the community (46), and that self-selected activities are essential because they can enhance engagement and subjective well-being in adolescents (47). Studies on adults also suggest that leisure activities contribute to the recovery process, strengthen their sense of belonging, autonomy, competence, meaning, and hope while reducing depression, stress, and boredom (48–50). Out of 27 programs, 11 primarily provided leisure activities. Service providers should thus include social and leisure activities in programs and take adolescents’ psychosocial needs for peer interaction and self-efficacy into consideration. Both needs can be provided through structured leisure group activities that involve social skills such as art making, the performing arts, music, sports, and workshops to impart various skills for enjoyment and provide relief from stress.

In terms of online presence, all the programs operate an active website and most also have a social media presence. Online presence, including an inviting and vibrant website that targets young adults as well as an active representation on social networks (e.g., Instagram, Facebook, Twitter) are crucial for program visibility. Some programs do not provide information about their services and do not specify the activities and community events offered. This suggests that transparency, clarity, and full details on the websites are essential and may boost adolescent engagement as well as help reach a wider audience such as non-clinical adolescents or young adults. Active representation of the programs in the media and on social networks may allow for direct communication with adolescents (without the mediation of referrals), through an interface available to them in their own language. Some programs use their online presence to encourage user empowerment by providing a venue for youth to express themselves, share personal stories, offer peer support and serve as a platform for public health stigma reduction campaigns. Service providers should maintain an inviting online presence including on social media. Transparency, clarity, and full details are key factors to ease access, engagement and direct communication with adolescents.

Out of 27 programs, eight offer peer support by individuals who are close in age to the adolescents and who have also experienced adversity or overcame MHC. These individuals typically draw on their own experiences to assist and guide young participants (51–53). In recent years, more programs have begun implementing peer support in their services (51, 53). Although there are few studies assessing the effectiveness of peer support in mental health services (51, 53), studies on adults have shown that peer support programs positively affect the recovery process by enhancing engagement and reducing hospitalization stays (54, 55). Therefore, peer support is a key resource when providing services for adolescents with MHC (51). However, youth peer support may also be a challenge, given the need for training, supervision, clear job definitions (51, 53, 55), their young age and workload (51). Service providers should thus include peer support in their services, with an emphasis on training and supervision of support staff to ensure a professional response.



Advocacy, community involvement and collaborations

Out of 27 programs, 12 (see all programs in Table 3, programs 1 and 11 in Table 1, and program 1 in Table 2) call on adolescents to engage actively in advocacy activities to reduce stigma. These programs encourage adolescents to get involved in campaigns to reduce stigma through events in the community and the media. Programs can benefit from partnerships with various community services which may also attract additional or exclusive funding from various donors, associations, and partners. Service providers may also gain from engaging members of the broader community in programs (17, 37). Holding events in the community by and for adolescents may raise community awareness about mental health and stigma. Service providers should thus initiate collaborations with the broader community to enhance inclusion, advocacy and awareness.



Research and evaluation

Most programs state online that they employ an internal research team that also involves their consumers in the ongoing evaluation of the service. However, empirical evidence on these programs is limited; despite our thorough searches, few research publications on the programs were found. In addition, studies on these programs should be carried out by external, disinterested evaluators and researchers to minimize potential research biases, and disseminate the results transparently. Finally, programs and researchers sometime use different terminology to describe their target population (e.g., youth with MHC/issues/difficulties, mental illness, serious mental disorder etc.), and varying definitions of the service. Using a unified terminology would facilitate continuity of care and collaborations between services, address the treatment gap, ease accessibility to services for users and their families, increase the robustness of the literature, raise awareness and help promote a non-stigmatic discussion in the community about mental health. More empirical evidence in the field, maintaining unified terminology is needed.




Limitations

This scoping review by no means provides an exhaustive account of all programs since it only includes programs with information in English from publications or websites that have an English version. Two programs in non-English languages (7 in Table 2 and 10 in Table 1) were mentioned in publications and examined using Google Translate. Further, given the scant empirical data on the topic, the data drew extensively on internet websites. It should be noted that except for India, all the programs are from developed and relatively high-resource countries. Another challenge was the difficulty locating programs for adolescents with MHC, because the related terms (e.g., mental illness, mental health conditions, etc.) are sometimes avoided, possibly to prevent labeling. In addition, certain programs do not directly specify their end-users’ mental health conditions. The use of this broad terminology seems purposeful and designed to avoid labeling and stigma to encourage greater participation. Moreover, most programs allow self-referral and do not demand a diagnosis, as well as offering community support rather than mental health treatment. This inclusive strategy is aimed to provide mental health services to any adolescent in distress, regardless of diagnosis. Finally, although all the program websites were checked several times throughout the search process, websites are dynamic and may be under construction or no longer exist.



Conclusions and future directions

We reviewed 27 community-based programs for adolescents based on extensive literature and web search. More community-based services designed to address the developmental tasks and psychosocial needs of adolescents for social interaction are needed. Services that focus on the social aspects of personal recovery can facilitate crucial socialization tasks in adolescence, as well as the construction of a functioning identity, positive self-perception, and a sense of meaning (56). This is consistent with recent studies showing that prosocial behavior during adolescence has a positive effect on their mental health (57, 58). Furthermore, emphasizing social and leisure activities can enhance adolescent engagement in the programs and address the treatment gap, and therefore should be given more consideration in services for adolescents with MHC.

With the expected increase in MHC among adolescents, more psychosocial programs with an emphasis on social and leisure activities are needed to provide an adequate response to the rising need for the promotion of mental health among adolescents. Empirical data such as user and family satisfaction, specific needs and interests should be collected at the beginning, middle and end of participation in the programs to monitor participants’ acceptability and change. These practical implications should also be examined in future studies, such as by conducting focus groups of adolescents with MHC to learn which programs are more appealing to them, while considering their online visibility and advertising strategies. Data from the service team and mental health professionals who provide referrals to programs should also be gathered to better understand needs and enhance the service. This would help improve the expansion and implementation of programs and services and respond to users’ and their families’ needs. Thus, mental health professionals in the community are strongly encouraged to explore the programs available in their areas and advocate for community-based adolescent-oriented programs.
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Introduction: Exposure to green space can bring many benefits to physical and mental health, but in China, the attractiveness of green space to youth groups seems to be not significant. The question of how to encourage young people to go out of the house to better perceive green space, enjoy nature, and promote physical and mental health is on our minds.
Methods: This study combines young people’s green space perception, green space use, and purpose of visit to explore its impact on the emotional health of youth groups, combined with the PANAS psychological data scale, an online questionnaire survey of 426 residents (18–35  years old) in three Chinese cities, and was used to construct a multiple regression model and AMOS structural equations.
Results and discussion: The results of the study showed that, firstly, environmental attractiveness, environmental odor, and number of facilities were the key factors influencing adolescents’ landscape perception evaluation, while activity space, environmental odor, and environmental attractiveness had a greater impact on adolescents’ emotional well-being. Second, among adolescents’ visit purposes, socializing and fitness were more likely to help them generate positive emotions while resting and viewing activities were effective in helping them alleviate negative emotions. In addition, in terms of usage, residents who took public transportation as well as those who arrived on foot were the most emotionally healthy. The findings of this paper provide insights for public policymakers, urban planners, and landscape architects to better encourage youth participation in green spaces when they are installed.
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1. Introduction

With increased urbanization and growing life stress, people’s health problems, especially mental health problems, are becoming more and more serious (1–3). In previous research surveys, it is even found that the proportion of young people suffering from mental illness is quite large, and as of 2019, there are nearly 1 billion people worldwide suffering from mental disorders, including stress, anxiety, mental fatigue, and depression, including 13% of young people, and in the first year of experiencing the pandemic, depression, and anxiety disorders increased by 25% in just the first year of the pandemic (4). In the 2022 China National Mental Health Survey, the risk detection rate was 10.6% for depression and 15.8% for anxiety. Among the adult population, youth are a high-risk group for depression, with a significantly higher rate of 24.1% in the 18–24 age group and 12.3% in the 25–34 age group (5). Mental health problems in youth groups are a serious worldwide problem that, if not addressed on time, will continue to affect the health of the nation’s population (6), making them susceptible to mental illnesses and concomitant conditions, including behavioral and emotional problems (7).

In addition to pharmacological treatment and control, it is widely believed that mental health and emotional well-being can be restored in the natural environment (8–11). Therefore, given the global mental health burden, of which mental, neurological, and substance use disorders account for 13% of the total disease burden (12) and the importance of addressing the emotional health of youth (13), we must improve our understanding of the relationship between the natural environment and the emotional health of youth. In conjunction with the Outline of China’s Medium-and Long-term Youth Development Plan (2016–2025), we focused our study on urban youth aged 18 to 35 years (14) on exploring the perceived benefits and emotional impact of using green space on youth in three cities, Hefei, Guangzhou, and Xi’an, China, based on the Chinese Urban Green Space Classification Standard (CJJ/T 85–2002), we have studied four categories of urban parks: municipal parks, district parks, community parks, and street-side strip parks. The PANAS scale was used to analyze the emotional health of urban green space and youth groups to explore the significant effect of urban green space on improving emotional health; after that, we will further construct structural equation models of the effects of green space perception, the purpose of visit, and green space use on emotional health, and further test the hypotheses through experiments. It is hoped that this study will provide a reference for improving the urban green space environment, provide constructive suggestions for green space planning, increase the enthusiasm of young urban residents to use parks, promote the participation of the youth population in green space activities, and improve physical, mental, and emotional health.


1.1. Literature review


1.1.1. Emotional well-being

Emotional Well-Being (EWB) as a scientific and public health concept is not synonymous with the absence of disease, nor is it synonymous with mental health. EWB, an umbrella label for several related psychometrically defined concepts, includes positive mental health, healthy quality of life, and subjective well-being. Positive emotions and moods (e.g., happiness), the relative absence of negative emotions, moods and states (e.g., stress, sadness, loneliness), life satisfaction, sense of meaning and purpose, quality of life, and satisfaction with other life domains (e.g., job satisfaction, relationship satisfaction) are all important indicators of emotional health (15). The distinction between positive affect (PA) and negative affect (NA) encompassed by emotional health is considered a key factor in explaining the high correlation between measures of anxiety and depression and is an important aspect of mental health (16). Countries around the world are also gradually recognizing the importance of emotional health, and as early as 2011, the National Prevention, Health Promotion, and Public Health Council in the United States listed mental and emotional health as one of the seven priority areas of the National Prevention Strategy to increase public attention to emotional health (13); New Zealand in 2013 identified emotional health as an important observation for reducing social and psychological morbidity in adolescence (15). Observing nature can positively impact people’s emotions, according to the field of psychological and evolutionary theory (17); exposure to nature can also improve how people perceive nature and lessen unpleasant emotions like anger, fear, and confusion (18).



1.1.2. Emotional well-being and green space

This is well demonstrated by the Attention Recovery Theory (ART) proposed by Kaplans and the Stress Reduction Theory (SRT) on restorative environments proposed by Ulrich, whom both contend that natural settings can serve as a vehicle for restorative settings (19), i.e., they can elicit easy attention and permit the recuperation of worn-out voluntary attention and mental weariness. When observing their surroundings, a person first experiences an emotional reaction (such as likes or dislikes), which then triggers cognition (such as an appraisal of the scene to determine if it is helpful or harmful) and emotional arousal (such as negative or positive feelings) (20). This then affects behavior and physiological arousal (such as relaxation) (21). Many studies on the positive benefits of green space for mental health have emerged based on the classic theories of ART and SRT, and both fully substantiate this idea (22–26).

The degree of emotional restorative qualities of the interior elements of green spaces has been studied experimentally by students at the University of Pennsylvania through a simulation experiment in which student subjects were asked to listen to natural sounds, artificial noise, and controlled sounds after a memory depletion task, and the results showed that natural sounds did indeed lead to better restoration of attention (27); a Mexican study on the biophilic and restorative qualities of indoor and outdoor spaces also showed that environmental quality was associated with a decrease in negative emotions and stress perceptions and an increase in positive emotional states (28); and British scholars found that sounds in the forest stimulated the most blissful responses by bringing subjects into the forest to experience it firsthand (29). There is also an assessment of the differences in the strength of different types of green spaces on the restorative emotional health of groups of people, and then in a Swedish experimental study comparing the extent to which visual stimuli, olfactory stimuli, and auditory stimuli in dense urban areas, parks, and forests affected physiological stress recovery, the results showed that high pleasantness of the environment was associated with a low physiological stress response to olfaction and audition and that olfactory stimuli may be more helpful than visual stimuli in reducing stress (30); a study in China compared the strength of grass, square, forest and lakeside on people’s restorative level, and found that lakeside and forest showed the strongest restorative properties in terms of reducing negative emotions and increasing positive emotions (31). There are also studies on the level of emotional health of a certain group of people in the green, Jeayoung et al. studied the role of auditory and visual elements in campus green spaces on the emotional health of college students, showing that high biodiversity and natural sounds are beneficial to the recovery of mental and emotional health of the college population (32); Chinese scholars collected data from college campuses in two different provinces, proving that during the pandemic period, campus Chinese scholars collected data from university campuses in two different provinces, demonstrating the positive impact of natural elements such as plants, lawns, and bodies of water in green spaces on the emotional health of university students during the pandemic (33). In Barcelona, a hands-on investigation of the total green space environment in which elementary school students in grades 2–4 live and learn demonstrated that the greenness of the space was associated with children’s emotional well-being (34); and in New Zealand, the effects of blue, green, and biodiversity on adolescents’ mental and emotional well-being were assessed in a community setting, and the results showed a positive correlation between the two (35). Through combing through the literature, we found that the research population focuses on children (36), college student groups (37), and older adults (38), while little research has been done on young urban residents aged 18–35 in China, which we would like to know. Moreover, the current research has explored the restorative effects of natural elements in blue space and green space on emotional health (39), while ignoring the connection between other objective conditions and the subject’s own use of the green space and emotional health.



1.1.3. Perceived benefits, green space use and purpose of visit

Green space perception refers to the public’s perception of the internal quality aspects of green space, and related studies have shown that this perception is associated with the level of well-being, meaning that when people perceive more green space, they will have a better level of mental and emotional well-being, and at this point they also reap more green perceived benefits (40–42); the purpose of the visit, i.e., the motivation for visiting the green space, includes exercise, socialization, relaxation, and other aspects, different types of motivation are associated with the perceived outcomes of nature visits, with relevant studies showing that 5 min of exercise in a natural environment can improve mood and self-esteem (43), stress reduction motivation and increased emotional well-being are the strongest associations (44); green space use includes aspects such as frequency of visits to green spaces, accessibility, and duration of visits, which have been demonstrated to be associated (45–47).



1.1.4. The PANAS scale

The Positive and Negative Affect Scale (PANAS) is a simple and easy-to-administer version of the most widely and commonly used scale for assessing positive and negative affect, originally developed and designed in North America by Watson et al. in 1988, and has since been validated in many cities and shown excellent psychometric properties in several studies (48), such as in Santiago, Chile, where researchers used the PANAS scale to measure the impact of small-scale green infrastructure on people’s emotional well-being (49); American scholars used the PANAS scale to measure the impact of the length of time spent in nature on the emotional well-being of schoolchildren (50); and Chinese scholars used the PANAS scale to measure differences in the restorative effects on young people of four different green spaces (31). The scale is designed to measure positive and negative emotions in a person’s current state. The final score is derived from the sum of 10 items for each of the positive and negative describing mood, stress, and spirituality, and they may reflect to some extent changes in the subject’s mood (48).




1.2. Research aims and objectives

Inspired by these previous studies, the present study aims to explore the significant effects of urban green spaces on improving emotional well-being through the PANAS scale. Further, we planned to develop a structural equation model to analyze the effects of green space perception, purpose of visit, and green space use on emotional well-being using them as variables. In view of this, we constructed a research framework to link green space perception, purpose of visit, and green space usage to emotional well-being, and plan to test the hypotheses through a field study. This study can enrich the research on greenfield health in China and make more scholars pay attention to the mental health and emotional health problems of youth groups, which will have a positive contribution to the improvement of the emotional health and mental health of youth groups. We expect that this study will provide a useful reference for improving the urban green space environment, provide constructive advice for green space planning, increase the motivation of young urban residents to use parks, exposure to green space, and promote youth participation in green space activities to improve emotional health. More specifically, we attempted to elucidate the health perceptions of urban green spaces and their relationship to the emotional health of the youth population through a survey study from the following questions:

	1. What aspects of the perception of the health of urban green areas are more important to young people?
	2. Which green space health components have an impact on the emotional health of young people?
	3. What are the effects of green space use behavior characteristics on the emotional health of young people?
	4. What is the relationship between the perceived benefit of green space, visit purpose, and emotional health?




2. Materials and methods


2.1. Study site

In this paper, convenient sampling survey was conducted by distributing an online questionnaire to young people in three cities (Supplementary Figure S1): Hefei, Guangzhou, and Xi’an, located in the Yangtze River Delta, Pearl River Delta, and Guanzhong Plain, respectively, representing cities in the central, southern, and northern regions of China. Hefei abbreviated as “Lu” or “He,” was known in ancient times as Luzhou. Hefei is a prefecture-level city, and also the capital of Anhui Province. By 2021, Hefei has a registered population of 7,926,700 and a permanent resident population of 9,465 million. The urban green coverage area is 25,195 hectares, and the green coverage rate reaches 44.18% (51). The total area of Guangzhou is 7434.40 square kilometers, with a registered population of 10.1153 million and a permanent resident population of 18.810,600. The green development road of “greening and returning people and scenery to people” is accelerating the construction of the core garden area in Guangzhou. A total of 3,800 kilometers of greenways, an increase of 6.7% over the previous year, 6.2 kilometers of new cloud roads, 43 pocket parks, 43 kilometers of greenways, 400 kilometers of blue roads, 38.26% of green coverage in built-up areas, urban green coverage area of 59,558 hectares, ranking in the forefront of the country’s first-tier cities, the popularity of “Flower city” in Guangzhou has increased significantly (52). Xi ‘an is the capital of Shaanxi Province and an important educational, industrial and scientific base in northwest China. Xi ‘an is a city with a population of 13.1630 million and rich in natural resources. By the end of 2021, the urban green space coverage rate of Xi‘An will reach 42.72%, with 46,466 hectares of urban green coverage and 149 urban parks (53).

As shown in Supplementary Table S1, the cities of Hefei, Guangzhou, and Xi’an, which are typical representatives of Chinese cities with similar green coverage and a rich variety of green spaces, were selected as the sites for this study.



2.2. Procedures and participants

As of June 2022, China has 1.051 billion Internet users, with an Internet penetration rate of 74.4%, of which about 50% are 10–39 years old (54). For the survey of young people, online surveys may be more likely to elicit responses from young people. Therefore, we adopted www.wjx.cn, one of the most famous online data collection platforms in China, for questionnaire distribution and management. The questionnaire was sent to potential participants for invitation via social media platforms and email between April and June 2022, and participants were informed that the study required eligibility between the ages of 18–35, while at the same time must have lived in the city for more than 6 months, with a link to the invitation or a QR code (55).

The questionnaire detailed the research purpose, data subjects, data use, and information anonymity, and participants filled out and submitted the questionnaire with informed consent. Participants are also given security assurances that the questionnaire information will be kept confidential and used for non-commercial purposes, an assurance that helps build trust and encourages participants to answer questions honestly. In this study, it is ensured that all processes carried out in the study comply with ethical principles and the legal requirements of the People’s Republic of China. After 2 months, we collected 502 online questionnaires, of which 76 were invalid due to the selection of contradictory options and short response time, and the remaining 426 were valid, with an overall response rate of 84.8% (invalid response rate of 15.2%).



2.3. Questionnaire content

Through research understanding of the literature, a web-based questionnaire was designed to collect data containing 38 questions divided into five modules (1): demographic information (2); characteristics of green space use (3); purposes of visiting green spaces (4); attitudes about the advantages of green spaces (5); levels of emotional well-being investigated through the PANAS scale. In the first part, the aim was to collect demographic data such as gender, age, and city. The next section was to understand the characteristics of people’s use of green spaces, including frequency of visits, time spent in activities, and time spent. The third part is to investigate the purpose of people’s use of green spaces and whether there is an association between different purposes of use and emotional well-being. The fourth part was to understand people’s perceptions of the benefits of green space, with the aim of following up on whether the level of perceptions had an impact on emotional health, and the fifth part was to investigate people’s emotional health using the PANAS scale.

With demographic information and use characteristics as control variables, the purpose of use and green space perception as independent variables, and emotional health as dependent variables. The dependent variable is the response value of participants to their emotional changes after they pass the independent variable of green space benefit cognition and their use behavior. Control variables are sometimes referred to as extra correlated variables, which refer to possible influences on experimental outcomes besides independent and dependent variables. The time to complete the questionnaire was approximately 5–15 min per respondent.


2.3.1. Dependent variables

In the dependent variable section, the PANAS psychological data scale was used. The PANAS consists of 20 emotion words, which were streamlined to 10 emotion words in the questionnaire and consisted of 5 positive emotion items and five negative emotion items. Higher values of the items indicate a higher level of emotion in the subject; for example, a higher positive emotion score indicates a higher level of positive emotion in youths, while a higher negative emotion score also reflects a high level of negative emotion in youths (48).



2.3.2. Independent variables

The section on green space perception focuses on the perceived effect of green space on emotional health (Supplementary Table S2). The effect of green space on emotional well-being in the health-promoting green space section was broken down into perceptions of green space attributes (two items), landscape features (five items), and facility management (three items). All three sections were based on previous research for greenspace attributes; participants were asked about greenspace activity spaces (activity plazas and open spaces), pathway systems (road planning, road paving) (56), and whether they had an impact on mood. Landscape attributes were assessed by asking whether the botanical landscape (color scheme of plants, number of species, ornamentation) (42), environmental smells (plant odors and soil aromas), and environmental sounds (animal calls, water flow, music) (57–59), environmental attractiveness (environmental tidiness) (60), and animal groups (wildlife in green spaces) affected mood (35). In terms of facilities, participants were asked whether the management system of the green space (environmental safety, activity arrangements) (61), the number of resting (chairs and seating), and recreational facilities (running track, sports facilities, interactive facilities) and the quality of the facilities (whether the facilities were intact and stable) affected the respondents’ mood (56, 62).

Responses to the question on the positive impact of green space on mental health were on a five-point Likert scale (1 = strongly disagree, 5 = strongly agree) with increasing levels of perception from 1 to 5. Characteristics of green space use included frequency of visits, time spent on visits and activities, type of activity, mode of transportation, and time spent. Motivations for youths’ visits included stress relief, physical activity, and social recreation. This part of the study examined the effect of post-use on changes in emotional well-being using the PANAS scale to understand respondents’ perceived levels of green space, characteristics of green space use, and the purpose of visits.



2.3.3. Control variables

In the control variables section, six demographic characteristics, such as gender, age, income, city, education, and occupational status, were used as control variables by reading the previous results because the emotional health of the youth group is closely related to the sociological status of the individual. The analysis was conducted by using control and explanatory variables as linear regressions. The frequency of visits was also used as a control variable in the structural equation modeling analysis.



2.3.4. Data processing

Descriptive statistics are used to analyze the distribution of a sample across demographic and behavioral variables. SPSS 24.0 statistical software was used for analysis. Multiple regression analysis and analysis of variance were used to determine the correlation between the social demographic characteristics and green perception of the respondents, the characteristics of using green space, the purpose of visiting green space, and emotional health, so as to test the moderating effect of these variables on the emotional health of young residents. SPSS 24.0 statistical software was used for analysis.

To explore the correlation between perceived benefit, interview purpose, and emotional health, first, the α coefficient test was used to evaluate the reliability of the scale. Then, factor analysis was used to test the applicability of the structural model, and statistical software AMOS 24.0 was used for statistical analysis. The structural model showed that RMSEA<0.08, CFI, IFI, NFI, and GFI > 0.85, indicating that the structure has a good fit (63, 64).





3. Results


3.1. Reliability and validity analysis

The Cronbach’s alpha coefficient for the questionnaire items was 0.751, and in theory, a value greater than 0.7 indicates that the questionnaire has a high degree of reliability (65). This indicates that the questionnaire has good reliability and high internal consistency. The validity of the questionnaire was also tested, the KMO must be greater than 0.7, and Bartlett’s sphericity must be less than 0.01 (66). Through data analysis, the KMO value was 0.847, and the result of Bartlett’s sphericity test was 0.000. It shows that the structure of the test is very valid, and the correlation between variables is found, which can be used for factor analysis.



3.2. Descriptive statistics

According to the statistics in Supplementary Table S3, out of 426 youth groups, 158 males, or 37% of the respondents, and 268 females, or 63% of the respondents, had a larger proportion of female respondents, probably because females were more willing to participate in the questionnaire than males (67). In terms of age structure distribution, there were more people aged 18–25 years old, with 254 people accounting for 60%, while there were fewer people aged 26–30 years old and 31–35 years old, accounting for a total of 40%.

The demographics section also includes frequency of visits, distance of visits, duration of visits, as well as specific questions related to green space use such as how they reached the green space, what kind of activities they came to primarily engage in, and how long they stayed in the green space.



3.3. Awareness of green space benefits

The type of activity 31.06% of the residents walk in green spaces, followed by resting and viewing in higher numbers, accounting for 20.85 and 20.76% of the total number of youth in this category, respectively, while the number of social and fitness youth is relatively low, accounting for 15.78 and 11.54% of the total number of youth, respectively, Supplementary Table S4 shows that, according to the results of the data analysis, the surveyed youth rated the effect of green spaces and emotional health higher with the mean value above 3.5. Environmental attractiveness, number of environmental odors and facilities, as well as the quality of facilities, management system, and plant landscape were the key factors influencing youth scores with mean values above 3.6, while the low scores for species diversity of fauna in green spaces indicate that fauna in green spaces has a relatively small impact on the perceived effect on residents’ health.

Positive and negative emotions of youths were counted and discussed separately through the PANAS psychological evaluation scale. By correlating the scores of green space perception and positive and negative mood measures, we can find that activity space showed a positive correlation with youths’ positive mood, and activity space, as well as environmental attractiveness, showed a significant negative correlation with environmental odor and negative correlation, with environmental odor showing more significant.



3.4. Analysis of the use of characteristic factors

Multiple regression analysis was conducted with the frequency of visit, activity time, mode of transportation, and time spent as dependent variables, while three independent variables, namely demographic characteristics, the purpose of visit, and perceived emotional health benefits of urban green spaces, were included in the regression model (68, 69). The final results from Supplementary Table S5 reveal that gender, occupation, and demographic variables have a significant negative effect on visit frequency; environmental odor has a prominent positive effect on visit frequency in greenspace perception; occupation and income demographic variables contribute positively to the mode of transportation at the time of activity and to the youth population, and environmental odor has a positive effect on youths’ mode of transportation in their urban greenspace health perception.

According to the results in Supplementary Table S6, we can find that walking has the highest proportion, with 375 people, accounting for 31.10% of the total number of participants. The lowest proportion of leisure and viewing, at 251 and 250, accounted for 20.80 and 20.70% of the total population, respectively. The number of fitness participants was 139, or 11.5% of the total. Young people engaged in fitness activities had the highest positive emotion scores, while those who engaged in ornamental activities had the lowest negative emotion scores.

Differences between groups were analyzed using the Kruskal-Wallis H test, which uses ranks of continuous variables (70, 71). Kruskal-Wallis H-test analysis was conducted using the frequency of visitation, activity time, and duration of visitation as group variables and PANAS positive and negative mood scores of the interviewed youths as test variables and the results of the study are presented in the Supplementary Table S7, where the frequency of visitation, activity time, duration of visitation and negative mood were indicated as significant (H = 6.478, p = 0.039 < 0.05), (H = 14.654, p = 0.005 < 0.05), (H = 14.654, p = 0.005 < 0.05), (H = 14.654, p = 0.005 < 0.05), (H = 14.654, p = 0.005 < 0.05), (H = 14.654, p = 0.005 < 0.05).

According to Supplementary Table S8, a one-way study was conducted to investigate differences in negative and positive health scores in the population, with the dependent variables being positive and negative emotional health scores on the youth PANAS and the independent variables being the mode of transportation and time spent (72). In terms of positive mood, the data used in the study conformed to a normal distribution within each group, with a chi-square test for the mode of transportation (F = 2.1, p = 0.064 > 0.05), tested by ANOVA. In terms of negative mood, the chi-square test for both variables was a homogeneity test with non-uniformity of variance (transportation, F = 2. 53, p < 0.05; time spent, F = 3.262, p < 0.05), so the Welch test was performed, and the Welch tests for both transportation and time spent in the table were significant (p < 0.05), indicating that the differences in scores by transportation and by time spent were significant. Residents who took the bus and subway and walked were the healthiest emotionally, while those who spent 31 min to 1 h on the journey were the healthiest emotionally.



3.5. The relationship between perceived emotional health gains, visitation motivation, and emotional health in greenfield

This is shown in the following Supplementary Table S9. The alpha coefficients of the latent variables for each dimension ranged from 0.741–0.936, and the overall Cronbach’s alpha coefficient was 0.848, indicating that the internal consistency between the observed terms in the latent variables was good and the statistics were plausible for factor analysis (73, 74).

The relationship between the variables was further assessed using structural equation modeling, which is also more appropriate due to the large number of variables under study. In this chapter, the equation model was constructed with the emotional health benefits of green space (referred to as green space perception) and purpose of visitation as latent variables, visitation frequency, activity time, and resident demographic characteristics (gender, age, and income), and then positive and negative emotional health as latent dependent variables, each with multiple observed variables to measure. Among the green space perception factors, water landscape, flora, fauna, number of facilities, quality of facilities, activity space, pathway system, recreational attractiveness, odor environment, sound environment, and green space supervision and management were used as observed variables; among the visit purpose factors, relaxation, exercise, and social recreation were used as observed variables. In addition, the five items describing positive emotions in the PANAS scale were used as the observed variables for positive emotional health, and the five items describing negative emotions were used as the observed variables for negative emotions. The structural equation model diagram is shown in Supplementary Figure S2.

Based on the structural model to analyze and process the data (Supplementary Table S10), the model fit indicators at this time are X2/df = 2.629 < 3, GFI = 0.895, AGFI = 0.869, CFI = 0.939, NFI = 906, IFI = 0.939, RMSEA = 0.062, implying that the structured factor relationships and the accommodation between the data are good and the model is accepted. According to the results of structural equation modeling analysis, green space perception has a significant positive effect on positive emotion (p < 0.05) with an impact coefficient of 0.078; green space perception has a significant effect on negative emotion (p < 0.05) with an impact coefficient of-0.127; visit purpose has a significant negative effect on negative emotion (p < 0.05) with an impact coefficient of 0.195. The impact coefficient was 0.380, and the purpose of the visit had a positive effect on positive emotions (p < 0.05).

Gender, age, and income control variables were added to the structural equation model for reciprocal analysis, as shown in Supplementary Table S11, to investigate whether gender, age, and income differences affect the emotional health of the population. The collected data were first processed to consider 18 to 25 years of age as the transition to adulthood as the lower age group (75), 26 years old and above as the high age group, monthly income below 5,000 as a low-income group, and monthly income above 5,000 as a high-income group. In terms of gender, the effect of green space perception on positive emotion was greater for men; the effect of green space perception on negative emotion was greater for women; the effect of the purpose of visit on both positive and negative emotion was greater for men than for women; in terms of age, the effect of green space perception on positive and negative emotion was greater for the younger group. Moreover, the purpose of the visit had a greater impact on positive emotions in the lower age group and a greater impact on negative emotions in the higher age group; in terms of income, green space perception had a greater impact on positive and negative emotions in the lower income group; the purpose of the visit had a greater impact on positive emotion in the lower income group and a greater impact on negative emotion in the youth of higher income level. From the statistical results, among the men under 25 years old whose income is less than RMB 5,000, the perception of green space and visiting purpose have the most obvious influence on emotion.

The frequency of visits and activity duration were used as covariates in a structural equation model for a multigroup analysis to examine whether the frequency of green space visits and activity duration among youths affected the emotional well-being of residents (Supplementary Table S12). The collected data were first processed, with visits to green spaces less than twice per week classified as low frequency, visits three or more times per week classified as high frequency, activities of 30 min or less and 30 min to 1 h classified as low duration, and 1 h to 2 h, 2 h to 4 h, and 4 h or more classified as high duration.




4. Discussion


4.1. Perceptions of the benefits of green space

The study found that the young people’s perception of green space is correlated with their emotional health, consistent with some studies from previous studies (76), and it is worth noting that young people surveyed showed a high level of concern about the attractiveness of the environment, the smell of the environment, and the number of facilities. This suggests that when young people are in a bad mood, young people tend to associate the environment with the potential to enhance their emotional well-being, especially through pleasant smells and the convenience of facilities.

In addition, our study showed that specific types of activity Spaces within green zones significantly enhanced the positive emotional states of young participants. This result may be attributed to the coexistence of activity Spaces within these public areas, which act as social hubs for young people (77). Encourage active participation in social activities and foster a sense of identity that contributes to the perception of happiness (78). Clearly, providing a variety of activity Spaces is more beneficial to young people seeking to engage in a variety of social and recreational activities.

On the other hand, the clean and comfortable environment of green space and the environment smell reduce negative emotions. According to psychological research, the senses have a great impact on the human brain’s acceptance of external information (79). Some studies have further indicated that young people’s concerns about smell are more obvious (80). According to our research, in green space, young people’s visual and olfactory perception has a more prominent impact on their emotions. Therefore, in the planning of green space, attention should be paid to visual and odor-related landscape construction to better improve the emotional health of young people.

The survey results also reflect some problems. At present, young people are reluctant to participate in green space activities, possibly because these activity Spaces are poorly designed and ignore key factors such as environmental cleanliness and smell. In order to effectively solve this problem, it is recommended to adopt strategies that meet the preferences of adolescents. This requires enhancing the diversity and comfort of green Spaces and optimizing the layout of greenery, including the introduction of challenging activity facilities for young people. By focusing on young people’s olfactory preferences and strategically planning plant configurations to attract their active participation.



4.2. Use of behavioral features

In conjunction with the analysis, it was found that as youths’ awareness of emotional health increased, so did the frequency of visiting green spaces, thereby improving youths’ emotional health gains and achieving a better emotional state. The study found that, in addition, young people were found to be more willing to improve their emotional health through social recreation. Fitness and game viewing in green space activities were found to be effective in increasing positive emotions and decreasing negative emotions among young people. Our findings are consistent with previous studies demonstrating the positive effects of physical activity on emotional regulation (81). To achieve this, green areas can be equipped with additional sports facilities, such as sports equipment and plastic running tracks, to better relieve the pressure on users.

In addition, passive activities such as viewing landscapes contribute to emotional well-being, possibly because young people use green Spaces as a space to escape social pressures and think (82). Previous studies have shown that waterscape viewing can improve young people’s mental health by providing them with a sense of safety and shelter (83, 84). Green space planners and designers can add some landscape pieces, viewing platforms, pro-level platforms and other ornamental spaces to improve the ornamental value of green space, which can effectively reduce negative emotions.

In China’s high-density cities, the use of public transportation and walking has been proved to reduce negative emotions, which may be partly due to the fact that public transportation is effective in alleviating traffic congestion and improving parking accessibility, thereby avoiding the time of traffic delay (85). On the other hand, walking has a positive effect on the social and physical health of residents (86). To encourage sustainable, low-carbon transport options, urban public green Spaces can benefit from increased installation of public transport facilities, further promoting environmentally friendly modes of travel.



4.3. Demographic characteristics

In terms of gender, Greenfield cognition has different impacts on emotional well-being. According to the previous Wilder’s Prime Law (87), women are more susceptible to stress, and we find that Greenfield cognition has a greater impact on women’s negative emotions. In addition, the study found that Greenfield cognition had a greater impact on men’s positive emotions, and that men and women experienced and used green Spaces differently. Compared with girls, men are more enthusiastic about jogging and socializing in public green Spaces (88), which may have a more significant impact on positive emotions.

In terms of age, we found that the impact of green space perceived benefit on emotion was different in different age groups, and the younger group was more likely to perceive the health benefit, so it was easy to generate positive emotion; However, young people in the older adult group had less perception of health benefits and were more affected by negative emotions. When it comes to income, there is also a correlation between emotional health and groups with different incomes. This may be related to their different living environments, stress levels and purpose of visit (89). The younger age group is usually in school or just starting to work, without the strong family life pressure and economic pressure of the older age group, and their purpose of visiting is simple relaxation or social entertainment, while the older age group mostly accompany their children or family members, and rarely visit for the simple purpose of relaxation, so their perception of health benefits is weaker, and the impact of negative emotions is greater (90).

To improve the effects of gender, age and income on emotional well-being, green spaces can be designed to meet the needs of different demographics through a variety of green space configurations. For example, for women, more ornamental landscaping can be installed to relieve stress. Educational activities about the benefits of green spaces can be increased to encourage more young people to visit green spaces and improve their emotional health. Landscape architects can design more diverse green spaces for young people of different socio-demographic profiles while conducting education about the benefits of green spaces to promote young people’s access to green spaces and improve emotional health.



4.4. Limitations and research for the future

Using the latest research findings in psychology, statistics, and ecology, as well as regression equations, structural equations, and multigroup analysis methods, this paper examines how the way young people view and use green space affects their emotional well-being from different perspectives. This is a meaningful attempt.

However, this study only examined one point in time, and from a cross-sectional perspective, it is impossible to distinguish the causal relationship. Most of the interviewed residents in this study were young urban residents, highly educated, and were more low-income people aged 18–25, so the sample characteristics were not comprehensive enough. Secondly, the sample size was not large enough. It should be increased in the follow-up study to improve the coverage of the main sample and avoid the excessive concentration of sample characteristics. Meanwhile, in the questionnaire setting, more consideration should be given to tourists’ needs, the analysis index of urban green space and emotional health should be increased, and physical instruments can be used to measure emotional health values so as to explore tourists’ perceptions and higher-level needs of urban green space in a more scientific and objective way.




5. Conclusion

Young people, as a significant group of park users, often have different needs with respect to the health benefits of urban green space. We explored the potential relationship between youths’ use behavior, perceived health benefits, and emotional well-being of green spaces through a questionnaire survey. Our research has found that (1) in terms of perceived green benefits, youth were more concerned about the comfort and cleanliness of the environment, the smell of vegetation, and the adequacy of facilities. (2) The diversity of activity spaces, the aroma of vegetation, and the planning and creation of a comfortable and clean environment can be beneficial in improving the emotional well-being of young people. (3) Young people are more inclined to use and experience green spaces through physical exercise and scenic observation, thereby further enhancing their emotional well-being. While, Social entertainment within green spaces is also a favored activity among young people, as it can strengthen communication and interaction with peers, ultimately promoting the improvement of their emotional well-being. (4) The perception of green spaces, the purpose of visiting them, and emotional well-being are indeed interrelated. Additionally, we have observed that different demographic groups exhibit distinct usage preferences. Gender, age, and income are closely linked to the impact of green spaces on the emotional well-being of young residents.

The young people reported that they rarely visit parks in their daily lives, which may indicate a lack of awareness of green spaces, a weak understanding of the potential impact on emotional well-being, or insufficient recognition of their restorative effects. Our findings may therefore raise concerns about the restoration of outdoor activities for young people. Young people’s perceptions and use of parks and changes in their moods may be dependent on their lifestyles and interests; policymakers at the local level should consider organizing nature programs that align with youth’s orientations, strengthening the public’s awareness and education on the relevance of urban green spaces to young people, and considering their preferences for emotional well-being in green space design: maintaining environmental cleanliness and introducing the pleasant fragrance of plants to provide young people with a satisfying olfactory experience; ensuring an adequate number of sports and recreational facilities to meet the exercise needs of young people; diversifying the forms of activity spaces to satisfy the multifaceted curiosity of young individuals. Which could ultimately enhance youths’ perceptions of the environment and positive mood. Future research on green spaces for youth mental health could be expanded through the lens of emotional health, not only as a development of traditional mental health but also as a deeper understanding of the benefits of urban green spaces.
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Background: The alarming increase in annual deforestation rates has had devastating consequences in climate change, and it is affecting Indigenous people, who depend entirely on the land for survival and has also weakened the rainforest's crucial role in stabilizing the global climate. Recognizing and respecting Indigenous people's needs and social, economic, and historical conditions influence health and healthcare. This study aimed to conduct online concept mapping workshops with university students to identify perceived important and feasible actions for improving the mental health of Indigenous people living in their territory in association with climate change.
Methods: Concept mapping, a participatory mixed methodology, was conducted virtually with 20 Indigenous students at two universities in Brazil. A focus prompt was developed from consultations with Indigenous stakeholders and read—“To improve the mental health of Indigenous peoples in their territory during climate change crises, it is necessary to….”
Results: University students organized 42 unique statements in 6 clusters that cover a wide range of topics: family support, 0.68 (SD 0.19); respect and understanding, 0.37 (SD 0.08); improvement actions, 0.52 (SD 0.07); public policies in favor of Indigenous people's mental health, 0.24 (0.09); health actions, 0.15 (SD 0.08); Indigenous training in health and its importance in improving mental health 0.32 (SD 0.07).
Conclusion: These clusters range from community initiatives, public policies, health actions, and strengthening professional services in Indigenous communities. These all provide numerous concrete ideas for developing interventions designed to address mental health challenges associated with climate change.

KEYWORDS
Indigenous, climate change, mental health, concept mapping, community based participatory research


Introduction

Climate change has damaging consequences on global and local scales and poses significant threats to health, natural resources, and vulnerable populations, particularly Indigenous populations. The Latin America and the Caribbean (LAC) region is home to over 40 million Indigenous people (1). Brazil, one of the four countries with the largest Indigenous populations, has ~1 million Indigenous people spread among 300 tribes, of which ~100 are uncontacted (2).

Globally, Indigenous peoples experience adverse health outcomes compared with their non-Indigenous counterparts. For example, Anderson et al. (3) report a gap in life expectancy at birth (that is lower in Indigenous than the non-Indigenous population) of more than 5 years. Infant mortality rates for Indigenous infants are more than twice of those observed for non-Indigenous populations in Brazil, Colombia, Peru, and Venezuela (4). Disparities were also noted for stunting among the <5-year-olds and low birth weight in some countries; poverty, poor education levels, employment status, and access to health services contributed to the health disparities (5). Suicide rates in Indigenous populations vary globally, and the disparities between Indigenous and non-Indigenous populations are substantial (6). Discrimination, poverty, ostracization from the mainstream, and identity crises are key factors that influence this widening gap (7, 8).

As stated in the Lancet Commission on Adolescent Health, Indigenous young people face even more significant challenges to health and wellbeing, adversely impacting their abilities to cope with the stressors of life (3). Youth suicide is the second leading cause of mortality among 15–29-year-olds and disproportionately affects Indigenous youth (6). Indigenous children (5–17 years old) in Australia die from suicide at a rate of five times more than their non-Indigenous peers (9), and in New Zealand, the suicide rate in Maori youth aged 15–24 years is more than twice as much as in their non-Maori peers (10). Most interpretations of this gap highlight the persistent social and economic disadvantage experienced by Indigenous youth (10). The epidemic of youth suicide is relatively recent in some Indigenous cultures, with men accounting for most suicides and those aged 15–24 years having the highest suicide rates than any other age group (11). Risk factors include mental health disorders, stressful life events, substance abuse, and poor physical health, all occurring at disproportionately higher rates in Indigenous populations (12).

Adolescents and young people have long been excluded from participating in political and other policy processes, corroborating their feelings of powerlessness and potentially contributing to their high burden of poor mental health (13, 14). The threat of irreversible and long-term climate change is an additional mental health risk factor for youth, particularly those already vulnerable to non-environmental effects (15). Findings from the Xunati Uti study in Mato Grosso do Sul, Brazil showed that Indigenous university students perceived their health and happiness to be influenced by family life, friendships, the state of nature, and belonging to a strong community (16). Developing processes that facilitate the involvement of Indigenous youths to advocate for their environmental security may positively impact their health and wellbeing (15, 17).

Indigenous people's rights have been increasingly recognized through international organizations such as the United Nations Permanent Forum on Indigenous Issues, which has a permanent forum for youth (13, 18). In 2017, the World Health Organization (WHO) published “Policy on Ethnicity and Health”, highlighting the need for institutional and community capacity to produce sufficient quality data and generate evidence for policy-making concerning health inequities experienced by Indigenous peoples (13, 18). The Pan American Health Organization (PAHO's) “Health Plan for Indigenous Youth” identifies several priority areas, including access to intercultural health services, traditional medicines, mental health, disabilities, and violence. Despite these promising policy actions, health and wellbeing disparities between Indigenous and non-Indigenous people persist (19, 20).

The present study uses a participatory mixed-methods concept mapping (CM) approach to identify important and feasible factors to improve Indigenous people's mental health associated with climate change.



Methods


Ethics

Ethical approval for this study was obtained from the National Research Ethics Commission (CONEP), Protocol CAAE 36372820.0.0000.8027 from May 25, 2021. All participants signed an agreement form.



Recruitment

One researcher at Universidade Estadual de Mato Grosso do Sul (UEMS) and one at Universidade Federal de Rio Grande do Sul (UFRGS) advertised the study among Indigenous students. Concept mapping activities took place between August and September 2021.

This was a convenience sample; students attended the authors' university (AJG and IMAVD); four Indigenous youths are offered a scholarship each year to undertake each undergraduate course (e.g., Medicine, Nursing, and Psychology). A total of 20 Indigenous university students were invited to participate in the study. They were identified across six different ethnicities in South, Middle-West, and Northeast Brazil.



Concept mapping

Four meetings were conducted virtually through Google Meet, each lasting 30 min to 2 h. Participatory CM is a structured process that generates statements from participants' discourse, which are later sorted and rated for importance and feasibility (21). The key steps included the following: (1) brainstorming to a focus prompt, (2) sorting and rating, and (3) a map interpretation session. Data collection occurred during the COVID-19 pandemic, from August 2021 through September 2021. All meetings were facilitated by researchers.

Figure 1 presents each step of the concept mapping.


[image: Flowchart outlining six steps: 1. Prepare Project with focus and participants. 2. Generate ideas through brainstorming. 3. Structure ideas by sorting and rating. 4. Compute maps using multidimensional scaling. 5. Interpret maps. 6. Utilize maps. Each step is connected by downward arrows.]
FIGURE 1
 Concept mapping research steps.




Brainstorming

The first meeting was held to explain the objective of the research, to gather participant consent, and to conduct the brainstorming session. During the first meeting, we asked participants to complete an online form of demographic questions. Once participants completed the demographic portion, the brainstorming began by sharing the focus promptly.

A 1-h brainstorming meeting was individually conducted with 20 Indigenous university students. The brainstorming activity was guided by the focus prompt:

	“To improve the mental health of Indigenous peoples in their territory during climate changes crisis, it is necessary to...”

Participants took note of their statements during the brainstorming session and sent statements via email to the leading researcher after the meeting. In total, 86 participant statements were generated and then narrowed down by the research team. Researchers then removed repeated statements and, in discussion with the participants, amended some for clarity. The final list included 42 statements.



Sorting and rating

All participants who took part in the brainstorming activity were involved in sorting and rating. Each participant was invited to individually organize the 42 statements into clusters and label the clusters appropriately on an online Google Form. Participants were then asked to rate each statement on the Google Form according to their perception of importance and feasibility, using a 5-point Likert scale. The questions read, “How important are each of the following statements regarding climate change and the adaptation of Indigenous people?” and “How feasible is it to implement each of the following statements into practice?” The 5-point rating scales were 1 = Relatively unimportant, 2 = Somewhat important, 3 = Moderately important, 4 = Very important, 5 = Extremely important, and for the feasibility of achieving a positive change 1 = Not at all feasible, 2 = Somewhat feasible, 3 = Moderately feasible, 4 = Very feasible, 5 = Extremely feasible.

The data collected from the completed forms were inputted into the Concept Systems Global Max software to conduct three-step multivariate statistical analyses of participant data, represented in two multidimensional maps.

A third meeting was held to present and discuss the multidimensional maps with participants and agree on appropriate cluster maps and labels.



Feedback session with participants

A final meeting was held to present the results to participants, to encourage participant validation of the analyzed data, and give their feedback on the results. The participants were encouraged to make any changes they felt necessary that would improve the clarity of the representation of the results. The participants analyzed the six-cluster map and agreed it best represented the key ideas, themes, and their unique connectivity.



Data analysis

Quantitative multivariate analyses of clusters and ratings were conducted to produce multiple visual maps of perceived actionable priorities. Analyses were performed using the Group Wisdom TM software (22). Two researchers manually entered all the data collected through emails and Google Forms, double-checked the Concept Systems Global Max software, and analyzed the data in three steps.

A matrix of similarities was generated to check the statements and the labels given to each statement group. Multidimensional scaling (MDS) analysis created a two-dimensional “point map”. Each statement was represented as a numbered point, with points closest together more conceptually similar. The stress value of the point map is a measure of how well the MDS solution maps the original data, indicating a good fit. Stress values range from 0 to 1, with lower values indicating better fit. The acceptable range for stress values is 0.205–0.365 (23). Hierarchical cluster analysis was then used to delineate clusters of statements (points) that are conceptually similar and create associated cluster maps using the grouping of statements from the point map. Following feedback sessions with participants, a 6-cluster map was agreed to represent the 42 statements appropriately. The Indigenous participants determined cluster labels. Clusters with low bridging values indicate high agreement among participants in the clustering of statements. Go-Zone graphs showed the most actionable (high importance and high feasibility) and least actionable (low importance and low feasibility) statements.

The research team performed cluster analysis and multidimensional scaling to allow for an illustration of the sorted data across all participants in a spatially oriented map of the statements or concept map (24).




Results


Participant characteristics

In this study, 20 Indigenous university students from Mato Grosso do Sul and Rio Grande do Sul States participated in all steps of this study. In total, 60% of participants were female individuals (n = 12) and 90% were single (n = 18). Half of the stakeholders hail from Kaingang ethnicity (n = 10) and receive a university stipend (n = 13). In total, 60% considered themselves rural Indigenous individuals (n = 12) (living in a rural area).

Participant sociodemographic characteristics are presented in Table 1.


TABLE 1 Demographic characteristics of the stakeholders.

[image: A table displaying demographic data. The mean age is 25.25 with a standard deviation of 4.63. For sex, 8 are male and 12 female (40% and 60%). Marital status shows 18 single and 2 married (90% and 10%). Ethnicity includes Kaingang 10 (50%), Pitaguary 1 (5%), Terena 3 (15%), Atikum 4 (20%), Arapium 1 (5%), and Tabajara 1 (5%). Income type: scholarship 13 (65%), parents help 3 (15%), none 4 (20%). Indigenous: urban 8 (40%), rural 12 (60%).]



Cluster analysis

Representative statements and bridging values for each statement and cluster are presented in Table 2. Stakeholders decided to organize the statements in a final 6-cluster map with a stress value of 0.32: community and cultural support, 0.68 (SD 0.19); building respect and understanding, 0.37 (SD 0.08); fostering change, 0.52 (SD 0.07); public policy action, 0.24 (0.09); health actions, 0.15 (SD 0.08); strengthening professional skills, 0.32 (SD 0.07). Figure 2 shows the visual representation of the clusters as factors that students felt influenced the protection of their mental health in the context of climate change. The layers of each cluster reflect the degree of agreement among stakeholders, with fewer layers representing a higher agreement across stakeholders. Figure 3 illustrates the perceived importance and feasibility of the clusters. The highest agreement across stakeholders in the cluster of statements was health actions (0.15; SD: 0.08), public policy actions (0.24; SD: 0.09), and strengthening professional skills (0.32; SD: 0.07).


TABLE 2 Representative statements for each cluster.

[image: Table outlining strategies for supporting Indigenous communities, divided into categories: Community and Cultural Support, Building Respect and Understanding, Fostering Change, Public Policy Action, Health Actions, and Strengthening Professional Skills. Each category lists specific actions and their bridging value, importance, feasibility, and related mean scores. Additional notes provide context on the goals and implications of each strategy.]


[image: Cluster diagram showcasing various themes related to Indigenous health and communities. Each cluster is color-coded and labeled, including categories such as Indigenous health workers, mental health care, community life, and resources. A legend indicates cluster sizes, ranging from 0.15 to 0.61.]
FIGURE 2
 Cluster concept map showcasing the factors that stakeholders felt were important and feasible to influence the protection of their mental health in response to climate change.



[image: Parallel coordinates plot comparing the importance and feasibility of various initiatives related to Indigenous health. Initiatives such as "Training Indigenous health workers" and "Mental healthcare" show a different level of importance and feasibility. Lines represent initiatives with importance on the left axis and feasibility on the right, with numerical scores.]
FIGURE 3
 Pattern match of average perceived importance and feasibility ratings.


Each of the cluster's statements was assessed and graded for importance and feasibility on a 5-point scale: (1) not feasible at all; (2) not very feasible; (3) neither feasible nor not feasible; (4) feasible; and (5) very feasible. Figure 3 presents the pattern match of average perceived importance and feasibility ratings.



Community and cultural support; building respect and understanding; fostering change

The cluster community and cultural support had a BV of 0.68 (SD 0.19) and nine statements with a mean rating for importance of 4.29 (SD 0.76) and feasibility of 3.83 (SD 1.16). The statements reflect the need for teamed-up support from local and national systems to improve mental health. The cluster building respect and understanding had a BV of 0.37 (SD 0.08) and 10 statements with a mean rating for importance of 4.40 (SD 0.72) and feasibility of 4.16 (SD 1.15). The statements reflected the importance of building the capacities of community capital, such as financial, cultural, and environmental capital. The cluster fostering change had a BV of 0.52 (SD 0.07) with five statements with mean ratings for importance of 4.53 (SD 0.64) and feasibility of 4.13 (SD 1.15). The students' statements emphasized the need for government support in safeguarding their communities, whether through policies or equitable access to basic sanitation services.



Public policy action, health actions, and strengthening professional skills

The cluster public policy action had a BV of 0.24 (SD 0.09); the five statements have mean ratings for importance of 4.19 (SD 0.75) and feasibility 4.09 (SD 1.00). This cluster highlighted the students' intent to be involved in co-developing mental health interventions centered on Indigenous traditional knowledge, such as establishing community gardens. This approach honors the reciprocal relationship between humans and the earth. The cluster health actions had a BV of 0.15 (SD 0.08) and mean ratings for importance of 4.40 (SD 0.67) and feasibility of 4.13 (SD 0.98). The seven statements are conceptually similar to the above cluster and reemphasise the urgency for multisectoral collaboration to ensure mental health policies' successful implementation and sustainability. The cluster strengthening professional skills had a BV of 0.32 (SD 0.07) and mean ratings for importance of 4.40 (SD 0.71) and feasibility of 4.20 (SD 0.94); the six statements reflect the need for community capacity building and open conversations around mental health.



Go-Zone map analysis

Figure 4 presents the four-quadrant “Go-Zone” map, which shows the participant's rating of the importance and feasibility of each statement. The x-axis represents importance, and the y-axis represents the feasibility of each statement. The upper right quadrant includes statements with above-average ratings for both importance and feasibility. These statements included those that encapsulated holistic approaches to improving Indigenous mental health, involving Indigenous communities in decision processes for equitable mental health interventions to promote a harmonious relationship between humans and nature and to continue advocating for the rights of Indigenous people across multiple sectors.


[image: Scatter plot with four quadrants, each labeled with specific objectives related to indigenous communities. The quadrants include various initiatives like promoting health, preserving culture, and integration. Points plotted represent different actions with corresponding numbers. Each quadrant is color-coded: yellow, orange, green, red, to signify priority or type of action. Descriptions next to the quadrants provide detailed objectives, such as developing projects for cultural exchange, respecting indigenous laws, and enhancing well-being through education and resources.]
FIGURE 4
 Go-Zone map illustrating the mean ratings for importance and feasibility for each statement. The colors of each point represent which cluster the statements belong to.





Discussion


Principal findings

Indigenous university students participated in concept mapping exercises to provide structured evidence about actionable priorities to improve Indigenous mental health associated with climate change. The participatory method allowed stakeholders to state and organize their thoughts, which is critical for developing culturally relevant interventions, fostering system-level change, and addressing barriers and facilitators for implementation activities. The results showed that capacity building and partnership between Indigenous and non-Indigenous communities at the systems and individual levels are critical in underpinning sustainable system-level change.

There is a growing body of research showcasing the importance of traditional Indigenous knowledge in addressing the influences of climate change on mental health. Climate change consequences often present barriers to fully observing and maintaining traditional practices for Indigenous communities worldwide (20). The relationships between Indigenous people, place, livelihoods, and culture are being altered, negatively impacting Indigenous mental health (25, 26).

Most of the evidence published on climate change comes from high-income countries, presenting an advanced discussion; some developed governments have shared recognition of the importance of Indigenous worldviews in addressing the causes and consequences of climate change (27). LMICs face multiple barriers in advancing the conversations and actions toward safeguarding Indigenous mental health as economic factors are often incentivized (28). For example, in Brazil, forests such as the Amazon are often sacrificed at the hands of the government and high-stake investors to meet agricultural demands; issues of illegal miners polluting rivers and poisoning Indigenous communities with mercury are drivers of adverse mental health experiences related to climate change (25, 29, 30).



Impacts of cultural continuity

The impacts of climate change influence migration from traditional territories to the outskirts of cities, where many live below poverty and face significant barriers to accessing local support for health, education, housing, and social benefits. For example, the last Brazilian Institute of Geography and Statistics (IBGE) census showed that 49% of Brazilian Indigenous people live in urban centers outside demarcated Indigenous lands (4). This notable lack of basic interventions plays a significant role in the adverse health outcomes experienced by Indigenous people compared to non-Indigenous peoples (6, 9).

As ecosystems weaken in the face of climate change, Indigenous communities are adapting to pressures. These adaptations often result in the inability to fully observe traditional practices central to their cultural identity, disrupting cultural continuity, a recognized determinant of health for Indigenous people worldwide (26, 27). A revered body of research in Canada has shared that maintaining cultural practices is central to positive mental health (28–30). For example, different social roles are emerging for Indigenous women as they explain how they stray from feeding their families traditional food and do not take part in cultural activities, such as cleaning and sewing animal skins (31). In the Inuit community of Nunatsiavut, men reported a lack of confidence and nervousness about climate-related changes, whereas women reported a loss of motivation and disappointment from travel limitations (32). Young men reported that being unable to take part in hunting opportunities deprived them of the pride and sense of self-worth associated with their cultural identity, such as establishing a relationship between Indigenous cultural continuity, health, and wellbeing (33).

Consequences of food scarcity related to disruptions in marine and terrestrial ecosystems are also disruptive to cultural continuity (26–30). The inability to take part in traditional methods of hunting and gathering has influenced the migration of Indigenous to urban cities where they are more likely to encounter non-traditional foods. Five studies have reported that community members feel anxiety because of disconnection from their cultural identities and the inability to indulge in traditional foods and practices (31–35). Our co-developed conceptual models align with the literature, which all share that mental health benefits can be realized through maintaining traditional practices and a strong connection to cultural identity (32, 36).

In some developed countries, Indigenous communities find new places to hunt, build cabins, and reinforce cultural activities. They are using technology and improving infrastructure to protect themselves against extreme weather, combining traditional and Western knowledge for survival (36–38).

As reported by the stakeholders in this study, the Brazilian government should offer greater support for those migrating from traditional lands to urban centers; the conceptual framework suggests that providing financial support, jobs, access to health, and land are critical steps for improving the mental health of Indigenous people from the causes and consequences of climate change. High-income countries with Indigenous communities are taking steps necessary toward implementing Indigenous methodologies and overall place greater efforts on including Indigenous people in decisions that directly impact their communities (39).



Capacity building

The CM highlighted the stakeholders' interest in collaboratively building public policies that directly impact mental health services. As evidence suggests, funding bodies support Western medicine models that often fail to consider cultural and historical determinants of health (40, 41). Mental health interventions are typically short-lived due to research and funding timeframes; thus, permanent programs and follow-ups with the service users are infrequently conducted (42). Through improving meaningful and active involvement from community members in health services planning and implementation, policymakers, practitioners, and community initiatives are encouraged to move toward inclusive decision-making processes and focus on the capacity building of Indigenous communities (43). Drawing from global Indigenous communities, such as in Canada, initiatives that Indigenous service users lead prove to be successful and positively impact community health and wellbeing (44, 45).



Strengths and limitations

The study may have benefitted from a more robust sample size. While there was 100% participant retention throughout each stage of the concept mapping activities, the n = 20 sample size-imposed difficulties in generalizing study results.

The purpose of the participatory research was to engage young Indigenous university students to produce a visual conceptualization of ideas and their relationships regarding the mental health of Indigenous people living in their territory in association with climate change. The study shared new leanings about the actionable priorities individuals and institutions can implement to progress toward the protection of Indigenous mental health amidst climate change. The methodology championed the young Indigenous voice, which is necessary for charting the path to sustainable development of interventions for system-wide change.

The current literature base lacks consistent assessment by the Intergovernmental Panel on Climate Change (IPCC), which leads to a generic and heterogeneous literature base. Additionally, the lack of author expertise in this topic influences the saturation and overall quality of the knowledge base. Future studies should continue engaging the Indigenous people's voices and enhance the capacity of the research base.



Future directions

We encourage future research to continue investing in the capabilities of young people to drive the development of sustainable programs in addressing mental health demands in association with climate change.

Through policies that promote respect for Indigenous social and environmental equity, equitable healthcare access, and address systemic issues that lead to disparities, Brazil and other countries alike can further align themselves with international mandates of the United Nations Declaration on the Rights of Indigenous (UNDRIP) and WHO Policy on Ethnicity and Health to restore, protect, and promote the health and wellbeing of the environment and Indigenous peoples.




Conclusion

The mental health impacts of climate change are widely felt among Indigenous populations worldwide as their relationship to the earth is the source of spirituality, identity, and health. This CM allowed us to engage the voice of the Indigenous stakeholders through a participatory approach to identify actionable priorities to improve mental health in the face of climate change. These results show that family support, respect and understanding, improvement actions, policy actions, health, and strengthening professional skills are critical factors for sustainable interventions. The results visually reflect community knowledge and feasible priorities that can leverage a conceptual framework in policy action. The study design, data analysis, and results have provided co-developed and culturally adaptive ideas for developing and implementing equitable mental health interventions associated with climate change.
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Background: Rumination has emerged as a significant factor contributing to personal growth following periods of stress or trauma. The present study aimed to investigate the relationship between trait rumination and post-stress growth (PSG) within the context of Chinese college students who encounter mild stressors in their daily lives. Moreover, we aim to evaluate the potential mediating roles played by both distress disclosure and perceived social support in this dynamic relationship.
Method: All participants completed assessments using the Adolescent Self-Rating Life Events Checklist, Rumination Response Scale, Post-Stress Growth Inventory, Distress Disclosure Index, and Perceived Social Support Scale. Correlation and mediation analyses were conducted using SPSS PROCESS 4 MACRO.
Results: All students reported experiencing mild psychological impacts as a result of negative life events in the past year and displayed moderate levels of PSG. There was no significant correlation observed between the effects of negative life events and PSG. Significant negative correlations were found between trait rumination and distress disclosure, perceived social support, and PSG. Distress disclosure and perceived social support jointly operated as sequential mediators in the relationship between trait rumination and PSG among all the participants. Qualitative analyses revealed different correlation patterns of high- versus low-ruminator.
Conclusion: Trait rumination affects PSG both directly and indirectly, through its influence on distress disclosure and perceived social support. Our results emphasize the significance of actively participating in distress disclosure and nurturing a robust sense of social support to counteract the detrimental effects of rumination on post-stress growth among Chinese college students.
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Introduction

Individuals sometimes find themselves confronted with highly stressful and traumatic events (e.g., cancer, injury, pandemic), and although negative outcomes appear inevitable, the post-traumatic growth theory suggests that these experiences can also potentially lead to positive changes and psychological growth (1–3). However, for the majority of people, in general, distress typically emerges from low to mild-intensity stressors encountered in their daily lives. These stressors can also give rise to a phenomenon known as Post-stress growth (PSG), which bears similarities to post-traumatic growth in terms of the types of growth experienced when facing traumatic events (4–7).

Post-stress/traumatic growth is not an automatic outcome after experiencing stressful or traumatic events. Numerous factors, encompassing individual traits, the intricacies of challenging situations, emotional distress coping mechanisms, self-expression, the interplay of distant and immediate social-cultural influences, social support systems, and the extent of rumination, collectively contribute to shaping individuals’ perceptions of positive life changes (8–11). Rumination, recognized as a cognitive process exerting a direct impact, has consistently shown significant associations with post-traumatic growth across diverse studies conducted among individuals facing various stressful or traumatic events (11–16). However, the specific relation mechanism of trait rumination to PSG in the general college population is unclear, making this potential association crucial to understand.


Trait rumination and post-stress growth

Rumination refers to the compulsive focus on the behaviors and thoughts that passively focus attention on one’s symptoms of distress and on all the possible causes and consequences of these symptoms (17). Traditionally, rumination has been associated with adverse outcomes, such as depression and anxiety (18). In recent years, most researchers have also uncovered a different perspective: the process of rumination, wherein individuals reflect on the impact and significance of a profoundly traumatic event, can lead to newfound wisdom and personal growth (19, 20). The majority of previous studies have demonstrated the influence of rumination on personal growth, with the nature of its effects being contingent upon factors such as the time elapsed since the events and the particular subcomponents of rumination (21–23). Notably, deliberate and reflective rumination that takes place relatively soon after exposure to trauma has been linked to a positive association with post-traumatic growth (24).

However, some studies have yielded inconsistent results regarding the connection between rumination and post-traumatic growth. To illustrate, Irie and their team identified a significant association between deliberate rumination and post-traumatic growth in parents of childhood cancer survivors; however, this connection did not manifest among parents of children with chronic diseases (25). In a study conducted by Shigemoto et al. (26), a negative, though non-significant, relationship emerged between brooding/reflective rumination and post-traumatic growth in college students who had experienced potentially traumatic events. Recently, Taku et al. (27) conducted a cross-country comparison of the connection between rumination and post-traumatic growth in 10 countries, revealing that deliberate rumination did not emerge as a robust predictor of post-traumatic growth in certain nations. Furthermore, Shigemoto (28) also found that there was a significant between-person variability in the effect of deliberate rumination on post-traumatic growth associated with the pandemic of coronavirus disease 2019 (COVID-19). These results may also indicate variations in rumination patterns under different circumstances and countries (25, 29).

Therefore, it is essential to acknowledge that the rumination observed in trauma survivors might manifest differently from that seen in individuals dealing with everyday stressful situations, potentially resulting in diverse effects on PSG. Furthermore, the use of the Ruminative Response Scale to assess self-reported trait rumination during daily life has demonstrated associations with uncertainty and a negative correlation with mental well-being (30). Accordingly, this study formulated the following hypothesis:

 Hypothesis 1: Trait rumination is negatively related to PSG.





The chain mediating effect of distress disclosure and perceived social support

According to the revised post-traumatic growth model, distress disclosure and social support were investigated as mediating variables in the relationship between cognitive engagement and the experience of post-traumatic growth (31). Distress disclosure entails the open sharing of negative thoughts and emotions with others (32). The psychological benefits of practicing distress disclosure include reduced stress levels and an enhanced sense of well-being and self-efficacy (33–36). The act of openly sharing one’s intrusive thoughts and emotions has been demonstrated to facilitate a shift towards deliberate and reflective rumination, thereby providing a chance to reassess life goals and create a meaningful narrative that fosters post-traumatic growth (3, 37).

The inclination toward rumination also influences distress disclosure. For example, Song et al. (38) discovered diverse correlation patterns among various subcomponents of rumination and distress disclosure in newly diagnosed gynecological cancer couples from China. Garrison et al. (39) found that daily-event rumination was positively related to daily-event disclosure among college students from the midwestern United States. However, they also observed a negative and non-significant correlation between brooding rumination and tendencies toward disclosure. Tsai et al. (40) uncovered that trait rumination played a moderating role in the effects of emotional disclosure and peer-helping writing on psychological distress among Chinese international students. Dong et al. (41) discovered that self-disclosure played a moderating role between intrusive rumination and post-traumatic growth among individuals within the first 3 months following an accidental injury in China.

Recent studies have pointed to distress disclosure as a robust predictor of post-traumatic growth, especially in the presence of strong social support (22, 42–44). Social support encompasses the assistance that individuals receive from various sources, including family, friends, and sometimes even strangers, during times of stress. Perceived social support, on the other hand, involves an individual’s expectations and evaluations of the availability of social support and their belief in the potential to receive such support (45, 46). Previous studies have confirmed that perceived social support significantly predicts PSG among Chinese junior high school students (47). Taku et al. (27) observed that irrespective of the characteristics of the samples, positive disclosure experiences were associated with posttraumatic growth in all 10 countries they examined.

Building on the established research supporting the mediator model of distress disclosure and perceived social support, and considering the sociocultural influence on distress disclosure (48), it remains crucial to empirically examine their combined impact on the relationship between trait rumination and PSG.

Therefore, this study proposes the following additional hypotheses:


Hypothesis 2: Distress disclosure and perceived social support mediate the negative effect of rumination on PSG.
 

Taken together, the current study first examined whether distress disclosure and perceived social support mediate the relation between trait rumination and PSG among Chinese college students (Figure 1).

[image: Flowchart illustrating relationships among four concepts: rumination, distress disclosure, perceived social support, and post-stress growth. Arrows depict influences: rumination influences distress disclosure, perceived social support, and post-stress growth; distress disclosure influences perceived social support; perceived social support influences post-stress growth.]

FIGURE 1
 Hypothesized relationships between rumination, distress disclosure, perceived social support, and PSG.





Materials and methods


Participants

This study was approved by the local Ethics Committee of the School of Psychology, South China Normal University (SCNU-PSY-2022-274), and all participants provided informed consent. A total of 780 Chinese college students participated in the study from November 2022 to March 2023. After excluding invalid observations (e.g., missing data or errors), the final analysis included 629 participants (62.6% female). The sample primarily consisted of individuals aged 18–28 (50.9% were 18–21, and 40.7% were 22–24), with 50.5% coming from rural areas and 43.9% being only child.



Research instruments


Adolescent self-rating life events checklist

To explore the occurrence of significant events, we employed the Adolescent Self-Rating Life Events Checklist (49) to evaluate the influence of adverse life events on Chinese college students over the preceding 12 months. This checklist comprises 27 items (e.g., “Relatives and friends suffer from acute or serious illness” and “Being discriminated against”) and encompasses six key dimensions: interpersonal relationship (1, 2, 4, 15, 25), learning pressure (3, 9, 16, 18, 22), punishment (17, 18, 19, 20, 21, 23, 24), loss (12, 13, 14), health adaptation (5, 8, 11, 27), and other (6, 7, 23, 24). Each item was assessed with a 5-point Likert scale to rate the influence of negative life events on Chinese college students: no influence (1), mild influence (2), moderate influence (3), severe influence (4), and extremely severe influence (5). The higher the total score, the greater the impact of negative life events. It is found that the scale is suitable for self-assessment in college students, with good reliability and validity, and the scale has been revised and tested many times (50–52). The internal consistency of this assessment tool was 0.97.



Ruminative responses scale

The Chinese Version (53) of the Ruminative Responses Scale (RRS) (54) was administered to assess how participants tend to respond to sad feelings and dysphoric symptoms. The RRS consisted of 22 items (e.g., “I go away by myself and think about why I feel this way” and “I think back to other times I have been depressed”) and included three dimensions: (1) brooding (5 items, item 1, 3, 6, 7, 8), (2) reflective pondering (5 items, 2, 4, 5, 9, 10), and (3) symptom rumination (12 items). Participants rated each item on a four-point scale ranging from 1 (never) to 4 (always), with higher mean scores indicating greater levels of trait rumination. This scale has been previously used in the Chinese population and has demonstrated strong reliability and validity (55–57). In the current study, the scale exhibited excellent reliability, with internal consistency coefficients of 0.951 for the total scale, 0.839 for brooding, and 0.848 for reflective pondering in the present sample.



Post-stress growth inventory

The Chinese Undergraduate’s Post-stress Growth Questionnaire (UPSGQ) was used to measure PSG (4, 58). The UPSGQ is comprised of 18 items, such as “I’ve learned to face problems with a positive attitude,” organized into four dimensions: Inter-personal relationship (5 items, e.g., items 1, 7, 10, 12, 17); Life view (5 items, e.g., items 4, 6, 9, 15, 18); Coping skills (5 items, e.g., items 3, 5, 8, 11, 13); Self-concept (3 items, e.g., items 2, 14, 16). Participants provided their responses on a 5-point Likert scale, where 1 indicated “Not at all” and 5 indicated “Exactly like me.” In the present sample, the internal consistency of the UPSGQ was found to be 0.898, indicating strong reliability.



Distress disclosure index

The Chinese version of Distress Disclosure Index (DDI) we used was revised by Zhen et al. (59) to measure comfort with self-disclosure (60, 61). The DDI comprises 12 items and is designed to gauge the extent to which an individual feels at ease discussing personally distressing information with others (62). A sample item is “I typically do not discuss things that upset me.” Respondents rate each item on a 5-point Likert-type scale, ranging from 1 (strongly disagree) to 5 (strongly agree). Kahn and Hessling (62) suggested that the 12 DDI items load on a single factor. A higher score on this scale indicates a greater willingness to disclose, implying effective emotional processing, and it has demonstrated robust psychometric properties (63). The internal reliability (Cronbach’s alpha) of the adapted version as reported by Wei et al. (60, 64) was 0.94; and in this study, it was 0.936.



Perceived social support scale

The Chinese version of the perceived social support scale (PSSS) was developed by Jiang (65); it has good reliability and has been used by most researchers (66–68). This scale assesses the perceived level of social support, with a higher total score indicating a greater sense of social support experienced by the individual. The PSSS covers three dimensions of support: family support (e.g., “My family can help me in concrete ways”), encompassing items 3, 4, 8, and 11; friend support (e.g., “My friends can really help me”), including items 6, 7, 9, and 12; and other support (e.g., “When I encounter problems, people will appear to support me”), which involves items 1, 2, 5, and 10. Participants rated their responses on a 7-point scale, with choices ranging from 1 (strongly disagree) to 7 (strongly agree). The Cronbach’s alpha coefficient for the PSSS was calculated to be 0.941, indicating a high level of internal consistency.




Data analysis

The SPSS 22.0 software was used in the analysis. Tests of normality revealed that the study variables showed no significant deviation from normality [i.e., Skewness < |3.0| and Kurtosis < |10.0|; (69)]. To address the potential common method bias associated with self-administered questionnaires, this study utilized Harman’s single-factor test (70) and performed an exploratory factor analysis on all the items that covered the variables.

We first carried out descriptive statistics on demographic variables and five variables and then standardized the data of the five variables. To test the hypothesis, we used Pearson correlation analysis to explore the relationship between negative life events, rumination, PSG, distress disclosure, and perceived social support. Then, we used the SPSS PROCESS macro 4.1 software (71) to examine the mediating role of distress disclosure and perceived social support between rumination and PSG, which was specifically developed for testing the complex models. In PROCESS, model 6 software was applied for two mediators. Indirect effects were computed using a bias-corrected bootstrapping procedure. If the 95% confidence interval (CI) did not include 0, it meant that the mediation effect was significant. Gender, age, residence, and only child were included as covariates in the models.

To further explore the relationship between rumination and PSG, we conducted a quantitative analysis of our qualitative data. We divided participants into high- and low-rumination groups using the median-split method (RRS median = 47), as established by De Lissnyder et al. (72) and Koster et al. (73). Following this, we conducted independent sample t-tests to compare the levels of trait rumination between these two groups. To investigate the pathway linking rumination and PSG, we utilized Pearson correlation analysis to assess the association between trait rumination and its subcomponents with PSG within each respective group.




Results


Common method bias test

To examine common method biases and systematic errors due to self-rating questionnaires, the study used Harman’s single-factor test (70) and an exploratory factor analysis for all items containing five variables. The results showed that the first factor accounted for 22.46% of the total variation, i.e., lower than the threshold of 40% proposed by Podsakoff et al. (74). Although this result does not eliminate the possibility of common method variance, it suggests that common method bias is unlikely to confuse the interpretation of data analysis results.



Descriptive analysis and correlations between overall variables

The Means, SDs, and Pearson correlations are presented in Table 1. The average total score for negative life events was calculated to be 71.30 ± 30.12 (range = 26–147). When considering the mean negative life events score after dividing the number of items, it equated to 2.74 ± 1.16. This result suggests a mild to moderate psychological impact experienced by Chinese college students in relation to these events.



TABLE 1 Descriptive statistics and correlation.
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The mean total scores for RRS were 48.25 ± 13.76 (range = 22–88), and the mean total scores for DDI were 41.70 ± 9.91 (range = 12–60), the mean total scores for PSSS were 63.06 ± 12.78 (range = 12–84), and the mean total scores for UPSGQ were 71.31 ± 9.13 (range = 23–90).

Table 1 shows that negative life events did not show significant correlations with any of the other variables. The total rumination score was significantly negatively correlated with distress disclosure (r = −0.30, p < 0.01), perceived social support (r = −0.37, p < 0.01), and PSG (r = −0.31, p < 0.01). The subcomponents of brooding rumination and reflective rumination exhibited similar relationship patterns with distress disclosure, perceived social support, and PSG. Distress disclosure was significantly positively correlated with perceived social support (r = 0.64, p < 0.01) and PSG (r = 0.43, p < 0.01). Perceived social support was significantly positively correlated with PSG (r = 0.67, p < 0.01).



The chain mediating effects analyses

Rumination, distress disclosure, perceived social support, and PSG are significantly correlated, which meets the statistical requirements for further mediating effect analysis of rumination and PSG (75). After controlling for gender, age, residence, and only child, Model 6 in SPSS 22.0 compiled by Hayes (71) was used to analyze the mediating effect of distress disclosure and perceived social support in the relationship between rumination and PSG.

Table 2 shows the regression analysis results of the relationship between rumination and PSG, in which gender, age, residence, and only child are the control variables. The results show that rumination has a significant negative predictive effect on PSG (β = −0.38, p < 0.01). Hypothesis 1 has been tested. When distress disclosure and perceived social support are included in the regression equation, rumination significantly predicts distress disclosure (β = −0.29, p < 0.01) and perceived social support (β = −0.20, p < 0.01). Distress disclosure significantly predicts perceived social support (β = 0.58, p < 0.001). However, distress disclosure could not predict PSG (β = −0.01, p > 0.05). At this point, the direct effect value of rumination on PSG is significantly reduced (β = −0.08, p = 0.02). These results indicate that the chain mediating effect of distress disclosure → perceived social support is significant among the influences of rumination on PSG. Hypothesis 2 was confirmed.



TABLE 2 Regression analysis of the relationship between rumination and PSG.
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Table 3 shows the chain mediating effect value of distress disclosure and perceived social support in the relationship between rumination and PSG. Figure 1 is a chain mediating model between rumination and PSG. Table 3 and Figure 2 show that distress disclosure and perceived social support play a significant chain mediating role between rumination and PSG. The total effect value of rumination on PSG is −0.255, the direct effect value of rumination on PSG is −0.087 and the total standardized mediating effect value is −0.168. The ratio of the total standardized mediating effect to the total effect is 65.88%. The mediating effect is composed of three indirect effects: path 1: rumination → distress disclosure → PSG (0.01), path 2: rumination → perceived social support → PSG (−0.07), path 3: rumination → distress disclosure → perceived social support → PSG (−0.11). The ratios of the three indirect effects to the total effect are 4.31, 27.45, and 42.35% for paths 1, 2, and 3, respectively. The two indirect effects of path 2 and path 3 reach a significant level because the 95% confidence interval of the above indirect effects does not contain the zero value. However, path 1 was not significant as the 95% confidence interval of the above indirect effects contains the zero value. Comparison 3 shows that the bootstrap 95% confidence interval for the difference between indirect effects 2 and 3 contains a 0 value, indicating that there is no significant difference between them. Using the same method to compare 1 and 2, the bootstrap 95% confidence interval for the difference does not contain a 0 value, which means path 1 is significantly different from paths 2 and 3.



TABLE 3 Distress disclosure and perceived social support in the mediation effect analysis.
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FIGURE 2
 The chain mediating effect of distress disclosure and perceived social support.


The following results indicate that rumination could not predict PSG through the single mediating effect of distress disclosure but could through the single mediating effect of perceived social support as well as through the chain mediating effect of distress disclosure and perceived social support.



Quantitative analysis of qualitative data

In contrast to the low rumination group, the high rumination group exhibited higher levels of total trait rumination [t(627) = −35.66, p < 0.001], brooding rumination [t(627) = −28.40, p < 0.001], and reflective rumination [t(627) = −24.40, p < 0.001], along with reduced levels of distress disclosure [t(627) = 6.00, p < 0.001], perceived social support [t(627) = 8.00, p < 0.001], and PSG [t(627) = 7.07, p < 0.001]. Furthermore, Pearson correlation analysis revealed that only reflective rumination demonstrated a significantly positive relationship with PSG within the high rumination group (r = 0.14, p = 0.02). A comprehensive summary of these results is presented in Table 4.



TABLE 4 Variations and correlations in variables between high and low ruminators.
[image: Table comparing high and low ruminators based on correlations between variables: RRS total, Brooding, Reflective, UPSGQ, DDI, PSSS. Correlation coefficients and significance are shown, along with mean and standard deviation values for each group.]




Discussion

Previous research has examined the relationships between rumination and post-traumatic growth; however, there has been limited investigation into the association between rumination and PSG. Additionally, a substantial number of these studies have centered on clinical patients or individuals who have encountered trauma. Consequently, it remains uncertain whether these findings can be extended to individuals experiencing low or mild stressors. In this study, our findings revealed a significant adverse association between trait rumination and PSG in the context of Chinese college students. Additionally, we identified distress disclosure and perceived social support as intermediary variables that play a role in mediating the connection between trait rumination and PSG. These findings hold significant implications for institutions seeking to foster PSG among Chinese college students who experience mild to moderate stress as part of their everyday experiences.


The negative association between trait rumination and PSG

In accordance with Hypothesis 1, we made a noteworthy and significant finding: there were substantial negative correlations observed between trait rumination, which encompasses both its subcomponents of brooding rumination and reflecting rumination, and PSG across all participants.

One plausible explanation for the detrimental effect of trait rumination on PSG observed in our study may be attributed to the choice of data collection instrument. In our research, we specifically utilized the Rumination Response Style questionnaire (17). This assessment tool incorporates subcomponents of brooding and reflection and was intentionally designed to gauge the intensity of depressive rumination (76). In contrast, some previous investigations used the Event-Related Rumination Inventory (77), which encompasses both intrusive and deliberate rumination and is recognized as a measure of posttraumatic rumination (24). Brooding and reflection are conceptualized as trait-like thinking styles or personality characteristics (78), whereas intrusive and deliberate rumination are specific to a particular posttraumatic event (64, 79–85). In the limited studies where these rumination types were examined concurrently, deliberate rumination emerged as the sole unique positive predictor, while brooding was identified as the sole unique negative predictor of posttraumatic growth (12, 13, 86).

Another possible explanation relates to the participants recruited for our study. Specifically, all individuals in our research had experienced mild negative life events within the past 12 months. However, prior research has suggested that individuals tend to shift from automatic rumination to more deliberate forms of cognitive processing predominantly after experiencing significant stressful or traumatic events (87). After dividing all the participants into high-ruminators and low-ruminators, we only found a significant positive relationship between reflective rumination and PSG among high ruminators. Reflective rumination denotes a conscious, introspective process wherein an individual deliberately directs their thoughts inward, engaging in adaptive problem-solving. It serves as a relatively harmless form of rumination, which is a fundamental process essential for the emergence of PSG (87). Recruiting a sample of individuals who have experienced highly stressful or traumatic events to further investigate the relationship is an important direction for future research. Additionally, it remains critical to explore strategies aimed at mitigating brooding tendencies and fostering reflective rumination among college students, such as mindfulness interventions, given their substantial influence on personal growth (18).



The mediating effect of distress disclosure and perceived social support

We further found that the relationship between trait rumination and PSG was mediated by distress disclosure and perceived social support. Consistent with the posttraumatic growth model (88), we found a significant positive correlation between distress disclosure and PSG. Individuals who engaged in a higher degree of disclosure tended to become more emotionally expressive, a crucial aspect of personal growth (82). However, distress disclosure, by itself, could not serve as an independent indirect mediator in the link between trait rumination and PSG. The result may be attributed to the negative correlation between trait rumination and distress disclosure, as individuals with high levels of rumination showed lower levels of distress disclosure, perceived social support, and PSG. We postulate that the negative correlation may be due to the limited acceptance of verbalizing distress as a method of emotional regulation within Asian cultures, which place a strong emphasis on emotional control (48). Previous studies found that some pressure to disclose may facilitate PTG but that too much pressure to disclose may impede growth (89). PSG is more likely to occur with positive distress disclosure, where the individual perceives a strong connection with their social network and feels relief and support following their discussion of the event (27). Future studies should explore the potential obstacles that individuals with a higher propensity for rumination may encounter when attempting to convey their distress to others within the context of Chinese cultures.

Consistent with a previous study (47), we also found that perceived social support, independently, could serve as an indirect mediator in the relationship between trait rumination and PSG. Perceived social support has the potential to mitigate the adverse effects of rumination on individuals, enhancing positive experiences and fostering personal growth (23). Social support creates a secure space for individuals to openly discuss stressful experiences, their associated perceptions, and emotions. It enables them to reframe traumatic events and reconstruct their worldviews, ultimately fostering their growth in the aftermath of stress or trauma (1, 90). Perceived social support has been found to have a more significant impact on growth than actual social support, underscoring its importance in the process (47, 91, 92). Mental health professionals in college settings can develop interventions targeted at enhancing the perception of social support to enhance the mental well-being of college students who are currently experiencing moderate stress due to negative life events (6, 93, 94).



Negative life events and PSG

In our study, we did not observe any correlation between the effects of negative life events and the other variables, particularly with respect to PSG. In fact, the relationship concerning negative life events and posttraumatic growth was not entirely inconsistent (95). Jayawickreme et al. (96) discovered that experiencing negative life events predicted increases in state posttraumatic growth but not overall posttraumatic growth over 1 year. Fraus et al. (95) found that the total number of traumatic events was not significantly associated with posttraumatic growth. The Posttraumatic Growth model (3) also indicates that PTG does not always align with stress but rather emerges during the experience of psychological struggle when facing challenged worldviews. Future studies should underscore the significance of investigating processes related to PSG using suitable research designs, analytical strategies, and timeframes (96).



Limitations and future directions

This study provides theoretical guidance for Chinese college students in managing stress and promoting PSG. However, several limitations warrant attention. Firstly, the measurement of rumination and distress disclosure was relatively simplistic and reliant on self-reporting, which may not fully capture the intricate nature and significance of these factors in relation to PSG among Chinese college students. To enhance the robustness of the findings, future studies are encouraged to explore diverse measurement approaches. Secondly, the study’s sample size is relatively limited, and its findings may not be generalizable to the broader population of college students. To increase the generalizability of the results, future studies should consider expanding the sample size to yield more convincing outcomes. Thirdly, this research is constrained by objective factors and employs a cross-sectional study design. While previous research forms a strong foundation for this study, it does not completely elucidate the mechanisms through which trait rumination and distress disclosure influence PSG. In future investigations, a longitudinal research design could be employed to explore the causal relationships between these variables.




Conclusion

In conclusion, by addressing these limitations and incorporating more robust research methods, future studies can offer a more comprehensive understanding of how rumination, distress disclosure, and perceived social support impact the PSG of Chinese college students. This, in turn, could significantly contribute to the formulation of more effective strategies for stress management and personal growth within this population.
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Introduction: We aimed to estimate the effect of mindfulness therapy on mental health.
Methods: Two researchers searched 12 databases to identify relevant trials that were published from 1 January 2018 to 1 May 2023. We performed a meta-analysis to determine the effect of mindfulness therapy on depression, which was measured by the Beck Depression Inventory (BDI), Patient Health Questionnaire-9 (PHQ-9), Quick Inventory of Depressive Symptomatology (QIDS), Hamilton Depression Rating Scale (HDRS), Patient-Reported Outcomes Measurement Information System (PROMIS), Hospital Anxiety and Depression Scale (HADS), and Depression Anxiety Stress Scales (DASS); anxiety, which was measured by the Beck Anxiety Inventory (BAI), PROMIS, and DASS, Generalized Anxiety Disorder-7 (GAD-7); stress, which was measured by the Perceived Stress Scale (PSS), DASS, and GAD-7; mindfulness, which was measured by the GAD-7, Five Facet Mindfulness Questionnaire (FFMQ), Mindful Attention Awareness Scale (MAAS), Short Form-12 Mental Component Score (SF-12 MCS) and Short Form-12 Physical Component Score (SF-12 PCS); and sleep quality, which was measured by the Pittsburgh Sleep Quality Index (PSQI). After screening studies based on the inclusion and exclusion criteria, 11 randomized controlled trials (RCTs) involving 1,824 participants were ultimately included.
Results: All these studies demonstrated positive effects of mindfulness therapy on depression (SMD = −0.33, 95% CI: [−0.44, −0.22], p < 0.00001, I2 = 29%), anxiety (SMD = −0.35, 95% CI: [−0.46, −0.25], p < 0.00001, I2 = 40%), stress (SMD = −0.39, 95% CI: [−0.48, −0.29], p < 0.00001, I2 = 69%) and sleep quality scores (SMD = −0.81, 95% CI: [−1.54, −0.09], p = 0.03, I2 = 0%). However, there was no significant difference in mindfulness (SMD = −0.12, 95% CI: [−0.36, −0.12], p = 0.34, I2 = 34%) between the mindfulness therapy group and the control group.
Discussion: In future studies, it is necessary to consider the investigation on whether the strategies of improving the mindfulness therapy in adherence and fidelity can work on the improvement of the outcomes in mental health.
Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO/, https://www.crd.york.ac.uk/PROSPERO/, identifier [CRD42023469301].

KEYWORDS
 mindfulness, university students, anxiety, depression, stress, sleep quality, meta-analysis


1 Introduction

Anxiety and depression are the most common mental disorders. Due to their negative impact on work capability and performance, mental disorders have received widespread attention. When young people go to college, they experience a variety of stressors, such as leaving home and becoming independent, assuming new responsibilities, and embracing new academic challenges (1). In addition to the effects of academic and social lives and personal habits, this sudden independence brings numerous choices to students. As a result, many college students report increasing levels of stress and an inability to cope with their stressors, thus leading to an overwhelming feeling (2). Frequently, college students make sacrifices in some major aspects of life, and sleep quality is thus often neglected. To this end, early psychological interventions may contribute to the prevention of mental disorders (3). Moreover, the prevalence of mental health disorders varies widely among university students; in some countries, the prevalence of depressive symptoms reaches up to 50% (4). Therefore, it is necessary to develop a simple, economical, feasible and effective intervention for addressing mental health issues among university students.

To date, researchers have developed many mental health interventions. Among them, mindfulness therapy is recommended as a nonpharmacological treatment method because it has very few side effects (5, 6). According to a recent meta-analysis, potential advantages of mindfulness therapy include lower levels of depression (7), anxiety (8) and stress (9) as well as improvements in sleep quality (10) among both university students with clinical symptoms and healthy individuals. Mindfulness therapy originates from a tradition of Buddhism in the east, which has a history of more than 2,500 years. Mindfulness mainly entails (1) paying attention to the current moment, (2) being nonjudgmental, and (3) being intentional (11). Moreover, mindfulness is defined as an individual’s ability to account for the details of currently occurring events (12). According to the use context, mindfulness has the following definitions: first, a method of concentrating the mind; second, a meditation technique; third, a skill; and fourth, a specific method of treatment (13). The essential components of mindfulness interventions include awareness cultivation, experience enhancement, responsiveness fostering, and tolerance increase (14). As a kind of effective intervention, mindfulness training (or interventions based on mindfulness) has gained popularity among scientists circle and within the general public due to its role in promoting well-being and health. With the adaptation of oriental Buddhist practices and techniques, mindfulness training was first introduced to Western culture in the 1970s. It was designed to alleviate stress as well as reduce psychological distress through numerous secular and contemplative practices (15). Subsequently, many mindfulness training with varying contents have been developed; they share the same objective of paying attention to and fostering awareness of experiences at the current moment with a nonjudgmental, accepting attitude (16). There are numerous types of nonreligious psychological interventions centered around mindfulness, including mindfulness-based cognitive therapy (MBCT) (17, 18), mindfulness-based stress reduction (MBSR) (11, 19) and brief mindfulness meditation training (20, 21). Many interventions based on mindfulness incorporate mindfulness training into an all-around treatment program as an essential part, such as acceptance and commitment therapy (ACT) (22–24) and dialectical behavior therapy (DBT) (25, 26). Additionally, many interventions include mind–body training (27). The operating mechanism is to concentrate on the current moment with a nonjudgmental attitude while preventing oneself from being absent-minded, thereby triggering the reperception experience and achieving emotional regulation. In this way, negative emotions can be effectively reduced (28). Currently, mindfulness training is well established in cognitive–behavioral therapy (CBT), which is also most prominently used in manualized and structured group settings, such as groups practicing stress reduction based on mindfulness (11) or cognitive therapy based on mindfulness (29). Among these interventions, students frequently practice mindfulness in groups and through daily assignments. However, such widely applied mindfulness training is still in need of careful scrutiny.

On one hand, mindfulness therapy has been viewed as a potential clinical intervention strategy for treating mental health (30). In addition, due to its significant effects, mindfulness has become popular among healthy subjects (31). Many studies have reported that college students may benefit from mindfulness interventions (32–35).

However, conflicting results were recently reported in two meta-analyses. Vøllestad et al. (36) assessed the effects of mindfulness-based interventions (MBIs) on individuals suffering anxiety disorders; they reported significant reductions in both anxiety (g = −0.83) and depression symptoms (g = −0.72). On the other hand (37), assessed the effects of MBIs on individuals with anxiety and depression disorders; they failed to find an obvious effect of MBIs on anxiety disorders (p = 0.09). Thus, clinical data on the effect of mindfulness therapy on mental health remain controversial. Hence, it is essential to assess both the effect of mindfulness therapy and the factors that contribute to the efficacy of MBIs, such as the treatment duration, group vs. individual formats, and the target groups. Due to the inconsistencies in these factors among the abovementioned meta-analyses, it is difficult to determine the underlying reasons for the different findings. Hence, we conducted a systematic review and meta-analysis of randomized controlled trials (RCTs) to evaluate the effect of mindfulness therapy on mental health and further provide a reference for clinical practice.



2 Methods

This systematic review was performed in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Multimedia Appendix 1 Checklist 2020) (38). We registered the study in PROSPERO (CRD42023469301).


2.1 Selection criteria

In this study, the eligibility criteria were made in accordance with the PICOS principles. (1) P: The subjects had at least one indicator indicating emotional problems, and their age was 16 years or older. (2) I: MBIs (mindfulness-based interventions) were implemented among university students in the experimental group (e.g., ACT, MBSR, DBT, MBCT, mindfulness walking in nature, mindfulness meditation, mind–body training) without restrictions on the time of intervention. (3) C: The control group received a different intervention (e.g., routine health care, wait-list, general conversation). (4) O: The outcomes included depression, anxiety, mindfulness or sleep quality in college students. (5) S: The type of study was RCTs.

The exclusion criteria were as follows: (1) reviews, non-RCTs, articles for which the full text was unavailable, or case reports; (2) duplicate publications or animal experiments; and (3) incomplete or unavailable data.

Moreover, the PICOS principles were used to identify eligible studies (Table 1). All included studies were published in Chinese or English. Studies wherein the results are interpreted from the perspective of college students were deemed eligible.



TABLE 1 PICOS-based eligibility criteria (participation, intervention, comparison, outcomes, and study design).
[image: Table with two columns labeled "PICOS" and "Criteria." Rows detail: Participation as college students, Intervention as MBI, Comparison between MBI group and wait-list group, Outcome involving anxiety, depression, stress, mindfulness, or sleep quality, and Study design as randomized controlled trial.]



2.2 Search strategy

The following database were searched to identify literature: PubMed, the UWE Library database, MEDLINE, the Cochrane Library, Embase, PsycINFO, Scopus, SinoMed, China National Knowledge Infrastructure (CNKI), Wanfang Data, Wanfang MED ONLINE, Yiigle and Web of Science.

The search terms used in the different databases were slightly different. Keywords such as “quality or Mood or Stress,” and “a pilot study or Randomized Controlled Trial or RCT,” and “Mindfulness-Based or Mindfulness or Web-Based or Mobile,” as well as “University student or College student or Young people” were used to search for articles published from 1 January 2018 to 1 May 2023. The “snowball” method was adopted to trace the references of the included literature. Additionally, the references of the included studies were manually searched to identify eligible articles. Unpublished academic literature was not considered to be eligible. The search strategy for the PubMed databases is shown in Box 1.


Box 1 PubMed retrieval strategy.

#1 “Mindfulness-Based or Mindfulness”(All Fields) OR “Web-Based or Mobile”(All Fields)

#2 “Mood”(Title/Abstract) OR “Depression”(Title/Abstract) OR “Anxiety”(Title/Abstract) OR
 “Stress”(Title/Abstract) OR “Sleep quality”(Title/Abstract)

#3 #1 AND #2

#4 “University student”(Title/Abstract) OR “College student”(Title/Abstract) OR “Young people”(Title/Abstract)

#5 “A pilot study”(Title/Abstract) OR “Randomized Controlled Trial”(Title/Abstract) OR “RCT”(Title/Abstract)

#6 #3 AND #4 AND #5
 

The search strategies are demonstrated in Figure 1. Four researchers (ZXY, TY, CYF and ZZM) screened all the literature for inclusion. After removing duplicates, all studies were initially screened based on titles and abstracts. Then, the researchers carefully read the full texts of the remaining articles in accordance with the inclusion and exclusion criteria. Finally, the data were extracted from the included literature. For the identification of further related publications, we also retrieved the gray literature (opengrey.eu).

[image: Flowchart depicting the PRISMA process for selecting studies in a meta-analysis. Identification phase shows records from database searches and additional sources, totaling 2,835, reduced to 1,630 after duplicates removal. In the screening phase, records are narrowed to 425 based on titles, with 1,205 exclusions. Following further abstract-based screening, 126 records were reviewed, leading to 27 full-text articles assessed for eligibility. The final included studies total 11, after removing additional articles based on criteria like irrelevance, lack of data, or scope misalignment.]

FIGURE 1
 Study selection flowchart (PRISMA, 2020).




2.3 Data extraction

After the removal of duplicate studies (EndNote X9). Four reviewers (ZXY, TY, CYF and ZZM) independently screened the titles and abstracts of the studies. Then, the full texts of the remaining studies were evaluated in accordance with the inclusion and exclusion criteria.

The following data were extracted from the included studies: (1) the information of the literature included (name of author, region, publication year, and publication type); (2) characteristics of the subjects (sample size, participant age, participant details, participant health conditions); (3) interventions (setting, intervention type, control conditions, intervention dose, study design, intervention provider); (4) information on quality of the study (Jadad score); and (5) main outcomes.



2.4 Assessment risk of Bias and quality

Using the Cochrane Collaboration Risk of Bias tool (39). Four researchers (ZXY, TY, CYF and ZZM) independently assessed the risk of bias. Additionally, the quality of the literature was assessed using the Jadad scale (40). The Risk of Bias tool assesses seven domains: 1. random sequence generation; 2. concealment of allocation; 3. subjects and experimenter blinding; 4. outcome assessor blinding; 5. resulting data integration; 6. selective reports; 7. other risk of bias. Each study was categorized as having an unclear risk of bias, low risk of bias or high risk of bias. We also performed the Begg and Egger tests to evaluate the degree of publication bias (41).



2.5 Statistical analysis

Data analysis was performed using Review Manager 5.3 software and stata15.1. Forest maps were constructed to intuitively illustrate the results. In the included literature, the outcomes were measured as continuous variables, and the same indicator was assessed by different tools. Such indicators were represented as standard mean differences (SMDs). α = 0.05 was used to indicate significance. The heterogeneity was assessed by I2 statistics, which were categorized as low (<50%), moderate (50–75%) or high (>75%) (42). In the case of high heterogeneity, sensitivity analysis was performed using the leave one out method to identify the sources of heterogeneity. In the analysis, numerous weeks were compared as subpoints to check the results. Begg’s test (43) and Egger’s test (44) were employed to check the possibility of publication bias. p < 0.05 indicated significant results. When at least 10 studies were included in a meta-analysis, a funnel plot (45, 46) was used to assess the publication bias. In this study, the standard mean difference (SMD) and 95% CI were examined (47). According to the overall effect, when p < 0.05, MBIs had statistically significant effects.



2.6 Subgroup analyses

Subgroup analyses were conducted based on country of intervention (outside Europe or not) and length of intervention (weeks).




3 Results


3.1 Selection of studies

Figure 1 shows the screening process, and the screening results are shown in Figure 1. After searching 12 databases, 2,835 relevant records were identified. For the purpose of duplicate removal, we imported all studies into EndNote X8 (Bld, 10,063) (48). After the removal of 1,528 duplicates and the elimination of 1,296 articles by a strict screening process, 11 trials (49–59) involving 1,824 participants were ultimately included. Studies were excluded due not reporting the sd values (60), being a review article (61), and not being within the scope of this metaanalysis (the study used a mindfulness intervention (MIND), in contrast to the intervention plus support from nonspecialist peer counsellors (MIND+) (62). All the included studies reported a positive impact of mindfulness on mental health, and the primary outcomes of interest were a reduction in depression, assessed by the Beck Depression Inventory (BDI), Hamilton Depression Rating Scale (HDRS), Patient Health Questionnaire-9 (PHQ-9), Quick Inventory of Depressive Symptomatology (QIDS), Hospital Anxiety and Depression Scale (HADS), Depression Anxiety Stress Scale (DASS), and Patient-Reported Outcomes Measurement Information System (PROMIS); a reduction in anxiety, assessed by the Beck Anxiety Inventory (BAI), PROMIS, and DASS, and the Generalized Anxiety Disorder-7 (GAD-7); a reduction in stress, assessed by the Perceived Stress Scale (PSS), DASS, and GAD-7; and improved sleep quality, measured by by the Pittsburgh Sleep Quality Index (PSQI). However, there was no significant difference in mindfulness scores, mindfulness, measured by the GAD-7, Five Facet Mindfulness Questionnaire (FFMQ), Mindful Attention Awareness Scale (MAAS), Short Form-12 Mental Component Score (SF-12 MCS) and Short Form-12 Physical Component Score (SF-12 PCS).



3.2 Study characteristics

Table 2 shows the overall characteristics of the included studies. All eleven studies were published before 2023 (Table 2). The sample sizes ranged from 52 to 386, and 1,824 college students above 16 years old were enrolled in the included studies, including 846 participants in the experimental group and 849 participants in the control group. All participants were university students with mood disorders, but they had not been diagnosed with a psychiatric disorder. All the interventions were based on mindfulness, and their durations ranged from 15 days to 2 months. The interventions took from 0.5 to 1.5 h each week. Both group training and individual training methods were used (49–59). All studies (49–59) were subdivided into training methods (mindfulness-based intervention) such as MBSR, ACT, MBCT, DBT, mindfulness walking in nature, mindfulness meditation, and mind–body training.



TABLE 2 Characteristics of the included studies.
[image: Table comparing studies on mindfulness interventions across different countries. It includes details on references, publication type, age, sample size, population group, health conditions, and type of intervention. Also listed are control conditions, intervention settings, study design, intervention dose, provider, main outcomes, and Jadad score. Countries include China, Canada, UK, USA, Macao, Germany, and Tunisia, with various intervention types aimed at college students managing stress and anxiety.]



3.3 Risk of Bias and quality assessment

Figure 2 shows the risk of bias assessment. All 11 articles (49–59) described the randomization methods in detail. The blinding method was detailed in four studies, and all were single-blinded trials (49, 51, 55, 56). Two articles reported the dropout rate (49, 57). The average Jadad score across all included studies was 4.9, indicating fair to mild quality (Figure 3).

[image: Bar chart assessing risk of bias across seven categories, each represented by a bar subdivided into green (low risk), yellow (unclear risk), and red (high risk) segments. Categories include selection, performance, detection, attrition, reporting, and other biases. Green dominates in most categories, with yellow and red appearing prominently in "Allocation concealment" and "Blinding of participants and personnel."]

FIGURE 2
 Risk of bias graph.


[image: Risk of bias assessment table for multiple studies. Columns represent different types of biases: random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective reporting, and other bias. Rows list studies by authors and years. Plus, question, and minus symbols indicate low, unclear, and high risk of bias, respectively. Most studies show low risk across biases, with some variations for allocation concealment and blinding.]

FIGURE 3
 Risk of bias summary of included studies.




3.4 Meta-analyses


3.4.1 Depression scores

Nine included studies (49–52, 54, 55, 57–59) involving 1,635 university students (753 from the experimental group and 753 from the control group) assessed the effects of MBIs on college students’ depression scores based on the PHQ, DASS, QIDS, BDI, HDRS and PROMIS. Because different evaluation tools were used, the SMD was employed as the pooled effect size measure. There was a low degree of heterogeneity among studies (p = 0.17, I2 = 29%). The MBI group had lower depression scores than the control group (SMD = 0.33, 95% CI: 0.44 to −0.22, p < 0.00001). The results indicated that the MBI significantly alleviated the depressive symptoms scores of university students (Figure 4).

[image: Forest plot showing the mean differences between experimental and control groups across multiple studies on depression measures. Each study is listed with its mean, standard deviation, and total sample size. The plot includes confidence intervals and overall effect estimates, indicating a mean difference of -0.33 favoring the experimental group with a significant overall effect (p < 0.00001).]

FIGURE 4
 Forest plot for depression.




3.4.2 Anxiety indicators

Nine articles involving 1,635 subjects, including 753 students in the experimental group and 753 students in the control group, assessed anxiety. There was a medium level of heterogeneity (I2 = 40%, p = 0.14). The mindfulness group had significantly lower anxiety scores than the control group [SMD = −0.35, 95% CI (−0.46, −0.25), p < 0.00001], indicating that the mindfulness intervention had a significant effect on the reduction of anxiety among college students (see Figure 5).

[image: Forest plot showing the mean differences and confidence intervals for various studies comparing experimental and control groups. The plot includes studies on metrics like BAI, GAD-7, and DASS-21. The overall pooled mean difference is -0.35 with a 95% confidence interval of [-0.46, -0.25], favoring the experimental group. Heterogeneity is moderate with Chi-square = 8.27, degrees of freedom = 5, and I² = 40%. The test for overall effect yields Z = 6.42 with P < 0.00001.]

FIGURE 5
 Forest plot for anxiety.




3.4.3 Stress indicators

Seven articles involving 1,278 subjects, including 573 students in the experimental group and 576 students in the control group, assessed stress. There was a high degree of heterogeneity (I2 = 69%, p = 0.003). The mindfulness group had significantly lower stress score than the control group [SMD = −0.39, 95% CI (−0.48, −0.29), p < 0.00001]. This finding indicated that there was a significant effect of mindfulness on the reduction of stress levels among college students (see Figure 6).

[image: Forest plot showing mean differences in anxiety or stress scores between experimental and control groups across seven studies. The overall effect shows a mean difference of -0.39 with a 95% confidence interval of [-0.48, -0.29], indicating a statistically significant reduction in scores favoring the experimental group. Heterogeneity is moderate (I² = 69%).]

FIGURE 6
 Forest plot for stress.




3.4.4 Mindfulness score indicators

Eight articles involving 1,229 subjects, including 548 students in the experimental group and 552 students in the control group, assessed mindfulness scores. There was a low level of heterogeneity (I2 = 34%, p = 0.15). The mindfulness group had significantly lower mindfulness scores than the control group [SMD = −0.12, 95% CI (−0.36, −0.12), p = 0.34]. This finding indicated that there was no significant effect of MBIs on the reduction of mindfulness scores among college students (see Figure 7).

[image: Forest plot from a meta-analysis showing mean differences in various studies comparing experimental and control groups. The plot includes nine studies with details such as mean, standard deviation, and total participants. The overall mean difference is indicated as -0.12 with a 95% confidence interval of [-0.36, 0.12]. The plot shows a range around the central zero line, with individual study points, confidence intervals, and a diamond representing the overall effect. Heterogeneity is reported as Chi² = 12.03, indicating variability across studies.]

FIGURE 7
 Forest plot for mindfulness.




3.4.5 Sleep quality indicators

Two articles involving 153 subjects, including 79 students in the experimental group and 74 students in the control group, assessed sleep quality. There was no heterogeneity (I2 = 0%, p = 0.71). The mindfulness group had significantly higher sleep quality scores than the control group [SMD = −0.81, 95% CI (−1.54, −0.09), p = 0.03]. This finding indicated that the mindfulness intervention training had improved the improvement of sleep quality among college students (see Figure 8).

[image: Forest plot showing the mean differences in PSQI scores between experimental and control groups from two studies. The study by Brian J. Hall et al. shows a mean difference of -0.62, and Jingni Ma et al. shows -0.91. The overall mean difference is -0.81, favoring the experimental group. The plot indicates low heterogeneity with a total Chi-squared value of 0.14 and a P value of 0.71. The diamond at the bottom represents the overall effect size, lying to the left of the null line, showing statistical significance with a P value of 0.03.]

FIGURE 8
 Forest plot for sleep quality.


In conclusion, the included studies reported scores on the PHQ-9, BDI, QIDS, HDRS, HADS, PROMIS, DASS, GAD-7, BAI, PROMIS, PSS, DASS, GAD, MAAS, FFMQ scale, SF-12 PCS and SF-12 MCS. A total of five outcomes were evaluated: depression, anxiety, stress, mindfulness scores and sleep quality. The mindfulness group (MG) had significantly lower total scores for depression symptoms than the control group (SMD = −0.33, 95% CI: [−0.44, −0.22], p < 0.00001, I2 = 29%; Figure 4). In addition, a reduction in stress was observed based on the PSS, DASS, and GAD-7. The MG had reduced anxiety symptoms (SMD = −0.35, 95% CI: [−0.46, −0.25], p < 0.00001, I2 = 40%; Figure 5) and stress symptoms (SMD = −0.39, 95% CI: [−0.48, −0.29], p < 0.00001, I2 = 69%; Figure 6) compared to the CG. Moreover, an increased in sleep quality (SMD=−0.81, 95% CI: [−1.54, −0.09], p = 0.03, I2 =0%). However, there was no statistically significant difference in mindfulness symptoms (SMD = −0.12, 95% CI: [−0.36, −0.12], p = 0.34, I2 = 34%; Figure 7) or between the MG and CG (Figure 8).




3.5 Subgroup analyses

Subgroup analyses of the anxiety, depression and sleep quality scores were performed based on the continent and duration of the intervention (weeks).


3.5.1 Continent

For depression, significant differences were found in the SMD of the two subgroups: Europe (51, 54, 58) (p = 0.0005) and outside Europe (49, 50, 52, 55, 57, 59) (p < 0.00001). MBIs showed a significant effect on the outcome in the outside Europe group (SMD = −0.31, 95% CI: −0.42 to −0.20, p < 0.00001; see Figure 9). For anxiety, significant differences were found in the SMD of the two subgroups: Europe (51, 54, 58) (p = 0.001) and outside Europe (49, 52, 55, 57) (p < 0.00001). MBIs showed a significant effect on the outcome in both the Europe (SMD = −1.86, 95% CI: −2.99 to −0.73, p = 0.001) and outside Europe groups (SMD = −0.34, 95% CI: −0.45 to −0.23, p < 0.00001). For stress, there were significant differences in the SMD between the two subgroups: Europe (51, 58) (p < 0.00001) and outside Europe (52, 55–57, 59) (p < 0.00001). MBIs showed a significant effect on the outcome in both the Europe (SMD = −1.93, 95% CI: −2.67 to −1.19, (p < 0.00001) and outside Europe groups (SMD = −0.36, 95% CI: −0.46 to −0.26, (p < 0.00001). However, for mindfulness scores, no significant differences in SMD were found in the two subgroups: Europe (51, 53, 58) (p = 0.34) and outside Europe (49, 50, 52, 55, 56) (p = 0.80). MBIs did not show significant intervention effects in either the Europe (SMD = −0.12, 95% CI: −0.36 to 0.12, p = 0.34) or outside Europe groups (SMD = 2.89, 95% CI: −19.04 to 24.83, p = 0.80). In terms of sleep quality, there were no significant differences in the SMD of the two subgroups: Europe (53) (p = 0.04) and outside Europe (57) (p = 0.33). MBIs did not show significant intervention effects in either the Europe (SMD = −0.91, 95% CI: −1.80 to 0.02, p = 0.04) or outside Europe groups (SMD =0.62, 95% CI: −1.88 to 0.64, p = 0.33).

[image: Forest plot showing a meta-analysis of studies comparing experimental and control groups in Europe and outside Europe. Each study is listed with mean differences and confidence intervals. The overall analysis shows a mean difference of -0.33, favoring the experimental group. Subgroup analyses indicate separate effects for studies conducted in Europe and outside Europe, with statistical significance noted. Heterogeneity and total weight are also provided, with overall findings favoring the experimental treatment.]

FIGURE 9
 Forest graph showing subgroup analysis for depression.




3.5.2 Intervention duration (weeks)

Regarding depression, 6 out of the 9 studies showed a pooled effect (51, 52, 54, 55, 59) with a duration of intervention of ≥8 weeks [SMD = −0.32, 95% CI: (−0.43 to −0.21), p < 0.00001]. For the remaining three studies (49, 57, 58), the pooled effect within the intervention period was [SMD = −2.29, 95% CI (−3.85, −0.72), p = 0.04]. Compared with the control group, the effects of mindfulness therapy on depression during the two periods of intervention were significantly different, and a significant difference between the two groups was found (p < 0.00001). It was found that an intervention period of 8 weeks or more had a significant effect on reducing college students’ levels of depression. For anxiety, no significant differences were shown in the SMD of the two subgroups with a period of more than 8 weeks (51, 52, 54, 55, 59) (p < 0.00001) or <8 weeks (49, 57, 58) (p = 0.09). Among the 9 studies of stress indicators, 5 of them had a combined effect (51, 52, 55, 56, 59) in an intervention cycle ≥8 weeks [SMD = −0.39, 95% CI: (−0.48 to −0.29), p < 0.00001]. For two studies (57, 58), the combined effect within the intervention period was [SMD = −6.79, 95% CI (−28.63, −15.05), p = 0.54]. Within comparison with the control group, mindfulness therapy’s effects in the two intervention periods on stress were significantly different, and a significant difference was found between the groups (p < 0.00001). Intervention lasting ≥8 weeks can significantly reduce college students’ stress levels. Regarding mindfulness scores, no significant differences in SMD were found between the interventions lasting ≥8 weeks (50–52, 55, 56) (p = 001) and those lasting <8 weeks (49, 53, 58) (p = 0.23). MBIs were not found to have a significantly different effects based on whether the intervention lasted ≥8 weeks (SMD = −5.14, 95% CI: 2.04 to 8.23, p = 0.001) or <8 weeks (SMD = −0.15, 95% CI: −0.39 to 0.09, p = 0.23). For sleep quality, no significant differences were shown between the interventions that lasted >15 days (57) (p = 0.33) and those that lasted ≤15 days (53) (p = 0.04). There was no significant difference in the effect of MBIs that lasted >15 days (SMD = −0.62, 95% CI: −1.88 to 0.64, p = 0.33) or those that lasted ≤15 days (SMD = −0.91, 95% CI: −1.80 to −0.02, p = 0.04).




3.6 Sensitivity analysis

In the sensitivity analysis (Table 3), we excluded the study by Krifa et al. (59) and observed a significant change in heterogeneity from 69% to 0%. Then, we excluded the study by Küchler et al. (51) and found that the level of heterogeneity also decreased to 0%, indicating a significant change. It is hypothesized that the outcome of stress indicators may have been the possible source of heterogeneity in both studies. Additional possible reasons include the inclusion of patients, specific treatment modalities, and inconsistencies in clinical indicators between domestic and foreign countries. The included patients and specific treatment modalities as well as the applied clinical indicators in these two literatures are as follows. Krifa et al. (59): Republic of Tunisia, aged 18–30 years, healthcare students, Internet-based positive psychology intervention, DASS-21. Küchler et al. (51): Germany, 18 years or older, undergraduate students, moderate to low mindfulness (FMI ≤ 37), PHQ-9, GAD-7, PSS-4, GAD-7, WHO. All of these different factors are possible sources of heterogeneity.



TABLE 3 Sensitivity analysis for stress symptom.
[image: Table showing the results of heterogeneity analysis after excluding references. It includes authors Ahmad, Dawson, Hall, El Morr, Huberty, Krifa, and Küchler. Chi-squared values are listed with respective degrees of freedom, p-values, and I-squared percentages. Most studies show significant heterogeneity with Chi-squared around 19 and p-values of 0.002, while Krifa and Küchler show low heterogeneity with I-squared at 0%.]



3.7 Publication bias

We discovered that the funnel plots for depression, stress, anxiety, mindfulness scores and sleep quality were all symmetrical, indicating the absence of publication bias. Moreover, p > 0.05 indicate the absence of obvious publication bias. Begg’s tests (p = 0.02) and Egger’s regression (p = 0.037) also indicated a lack of publication bias.




4 Discussion


4.1 Discussion of pooled results

In this systematic review of studies including 1,824 participants, we found that MBIs significantly reduced depression (SMD=−0.33), anxiety (SMD=−0.35) and stress (SMD=−0.39) scores. Compared with the control interventions, MBIs had increased sleep quality and no significant effect on mindfulness scores in university students. Due to the statistical heterogeneity in the findings, the results should be interpreted with caution. This study explored each study’s effect on the overall risk via sensitivity analysis, thus investigating the main sources of heterogeneity. Major differences in intervention types, sample sizes (ranging from 52 to 386), intervention durations (ranging from 15days to 2months), intervention hours (ranging from 10 to 90min/week) on a weekly basis, type of control group (routine health care, waitlist, etc.), cultural background, measurement instruments, or other factors may contribute to heterogeneity. To our knowledge, this is the first meta-analysis and systematic review to evaluate the effectiveness of mindfulness therapy on five outcomes in university students. In our study, mindfulness therapy was found to significantly reduce depression, anxiety and stress symptoms, raise sleep quality, but it was not found to have a significant effect on mindfulness scores. Of course, mindfulness therapy does not have a magical effect on enhancing mindfulness rating scores and improving the sleep quality of college students.



4.2 Comparison of this study with other studies

To our knowledge, this is the first study to assess the association between MBIs and mental health (depression, anxiety, stress, mindfulness, and sleep quality) in university students. Previous studies have explored the relationship between college students with common mental health problems and mindfulness therapy. Huang et al. (63) performed a prospective study of mindfulness-based interventions and found that college students with depression and generalized anxiety disorder (GAD) showed improvements after receiving mindfulness-based interventions. Reangsing et al. (64) conducted a systematic review with university students and observed that online MBIs improved their depressive symptoms. Chen et al. (65) also reported that mobile mindfulness meditation (MMM) groups were more effective than control interventions at decreasing stress and alleviating anxiety. However, there was no difference in depression scores between the MMM and control groups. Previous studies have indicated inconsistencies in the effects of mindfulness therapy on depression symptoms. The current review included recent literature (2018–2023) and assessed five indicators of the effect of mindfulness therapy on mental health problems among college students. Previous studies have consistently shown positive effects of mindfulness therapy on stress symptoms. The current study also found an association between mindfulness and a lower likelihood of anxiety and depression Symptoms, and a higher likelihood of sleep quality(measured by the PSQI). However, there was no significant increase in mindfulness rating scores (measured by the GAD, MAAS, FFMQ, SF-12PCS and SF-12MCS).



4.3 The influence of MBIs on mood

Mindfulness originated from Buddhism, and the most frequently mentioned definition in the context of secular therapy is as follows: “awareness emerging through focusing, on purpose and nonjudgmentally, on the moment-by-moment experience unfolding” (66). Mindfulness-based cognitive therapy (MBCT) (67) and mindfulness-based stress reduction (MBSR) (11) are two prevailing programs based on mindfulness. Mindfulness is rooted in Eastern traditions. Due to the widespread and rapidly developing standardized MBI applications, mindfulness has recently become highly popular in Western psychology. To improve psychological functioning and well-being, the programs combine the essential practices of traditional mindfulness with the practices of contemporary psychology. A previous meta-analysis examined mindfulness as a mind–body exercise and found that the effects are primarily reflected in improved psychological well-being (9), individual emotion (68), mental health (9), symptoms of pain and depression and life quality (69). In addition, according to some studies, mindfulness therapy exerts positive influences on people with depression and anxiety (70) and affects the symptoms of anxiety among older adult individuals in their residential care (71), which is helpful for improving sleep quality (72). However, anxiety, depression (70), stress, and sleep quality (72) are very complex and multifactorial outcomes. In university students, anxiety, depression, stress, sleep quality and mindfulness are particularly varied and complex. As reported, common risk factors for mental disorders include female sex, senior age, nonreligious affiliation, unmarried/deceased parents, nonheterosexual behavior and identification, low ranking of secondary school, and college entrance extrinsic motivation among first-year college students (73). In addition, Becker et al. (74) reported that mental health symptoms are related to poor sleep. In contrast, current studies have pointed out that academic stress still plays an adverse role in mental health as well as the well-being of students (75). Accordingly, mental health is different among populations and is subject to different factors. According to our meta-analysis, mindfulness therapy had overall positive effects on reducing depression, anxiety, stress and increasing sleep quality; however, the benefit of improved mindfulness scores for university students was not significant due to many different factors. Therefore, mindfulness therapy needs to be further evaluated to determine its applicability among individuals experiencing mental health problems, including university students (61). Moreover, variance in the demographic characteristics of the participants across the 11 included studies may have contributed to the heterogeneity.




5 Limitations

This meta-analysis is the first to demonstrate that MBIs have a significant effect on reducing the depression, anxiety, and stress scores, and increasing the sleep quality scores of college students but have little effect on mindfulness scores.

In this study, there are several strengths. First, it was based on studies from 12 global databases. We only included RCTs, which made the samples more representative. Due to the large sample size, we performed a subgroup analysis and a sensitivity analysis. However, the limitations of this study should be considered. Due to the design of the systematic review, a causal relationship with a clear structure cannot be obtained. The outcome indicators of both pain (BPI score) and perceived social support (PSS score) also had an impact on the mental health of university students. However, with only one study reporting these outcomes, a comparison could not be made, so we could not include all outcome indicators. Third, although all included studies were randomized, the included studies’ blinding methods were seldom reported in detail. Because of the design limitations of the study, only four studies detailed the single blinding randomization method. Fourth, potential regulatory variables, such as intervention types, missing rates, and control group types, may impact the results to varying degrees. Because of the design limitations of the study, this study did not analyze the possible influencing factors in a stratified manner. Sixth, due to the number of studies included, the difficulty arising from carrying out more subgroup analyses may result in study heterogeneity. Fifth, at the academic level, this study was performed, but at the patient level, we find it is a difficult task to incorporate or address individual factors. Seventh, since the capability of detecting publication bias was limited by the quantity of included studies, it is impossible to rule out the possibility of publication bias. Eighth, for the same type of outcome index, no prevailing measurement instrument was available. Although SMD was selected as the indicator for effect size, attention should be given to the result during the interpretation.


5.1 Research and practical implications

For clinical practice, these findings have meaningful implications since the use of MBIs plays a role in depression, anxiety, stress and sleep quality among university students. First, further research is necessary on the methods of increasing participants’ motivation, reducing the missing rate, and maintaining the MBI effect. Second, due to the study limitations, it was impossible to perform subgroup analyses for the intervention types. Consequently, in-depth and stratified discussions and comparisons of different intervention types were conducted. In the coming years, it is necessary for researchers to conduct more quality studies with ample samples to verify the effectiveness of MBIs for menopausal women.




6 Conclusion

The results of this study indicated that mindfulness therapy may be associated with reduced depression, anxiety, and stress. Moreover, mindfulness therapy may increased the sleep quality of university students but did not significantly improve their mindfulness rating scores. The current findings emphasize the effects of mindfulness therapy on students’ moods. However, to verify the findings of the authors, further large-scale and prospective studies are necessary. In future studies, adherence and fidelity should be monitored to make the association exploration on a more extensive basis. There were trial heterogeneity and down-grading Jadad score, which led to the low evidence certainty. Therefore, it can only draw limited conclusions.
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Meaning in life can be affected by many factors during adolescence. This study explored the relationship between rumination and meaning in life among high school students, as well as the mediating effect of perceived chronic social adversity and coping style. A sample of 1,275 Chinese high school students were surveyed using four questionnaires. Data analysis was conducted using Harman's single-factor test, Pearson's correlation coefficient with confidence intervals (CI), and a structural equation model. We found that rumination significantly negatively affected meaning in life among high school students (β = −0.28, 95% CI = −0.33–0.23). Perceived chronic social adversity (β = −0.14, 95% CI = −0.29–0.02) and negative coping style (β = −0.09, 95% CI = −0.16–0.04) each had mediating effects between rumination and meaning in life. Further, perceived chronic social adversity and coping style had chain-mediating effects between rumination and meaning in life, with both positive (β = −0.11, 95% CI = −0.17–0.07) and negative (β = −0.08, 95% CI = −0.13–0.04) coping styles showing significant effects. To enhance the meaning in life among high school students, appropriate strategies to reduce the levels of rumination and perceived chronic social adversity are needed, while also fostering appropriate coping styles.
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1 Introduction

“Meaning in life” is the significance felt regarding the nature of one's being and existence (1). According to Erikson's theory, the adolescent stage is between the ages of 12 and 18 (2). During this period, psychological development for high school students is more intense (3), high school being a critical period to explore an individual's meaning in life and their role in the world (4). Research has found that high school students who lack meaning in life are highly susceptible to various psychological problems, such as generalized anxiety disorders, depressive symptoms, and suicidal ideation (5–8). Extant studies on adolescents at the global level have shown that from 2001 to 2020, the global prevalence of adolescent depression has increased from 24 to 37%, raising concerns about the mental health status of this population group (9). A meta-analysis of mainland Chinese high school students from 2010 to 2020 indicated that the detection rates of depression and anxiety were 28.0 and 26.3%, respectively, and showed an increasing trend over time (10). The COVID-19 pandemic has also had a significant impact on the mental health of high school students worldwide. Studies have shown that, during the pandemic, levels of depression and anxiety among children and adolescents, particularly high school students, were generally higher (11, 12). In China, during the pandemic, the prevalence rates of depression (48.72%) and anxiety (40.17%) among high school students were significantly higher than those of middle school (depression: 37.92%; anxiety: 34.09%) and college students (depression: 21.1%; anxiety: 11%) (5, 13), which may indicate an age-related effect of the higher level of psychological sensitivity or greater influence of the external environment. The current state of high school students' meaning in life in Asian countries is not optimistic. Research has found that 18% of Singaporean adolescents lack clear life goals, significantly affecting their life satisfaction, compared to 1.57% in Israel and 4.2% in the United States (14, 15). A survey on meaning in life among Chinese high school students revealed that 11.9% had never contemplated the value of their own life and more than 30% had never received any form of “meaning in life” education (16). However, a high level of meaning in life can serve as a protective factor against depression and anxiety symptoms at this age (4, 17, 18), and actively exploring life's meaning can encourage a lifelong learning orientation (19). This issue highlights the need to address the lack of meaning in life among high school students as a pressing social issue. A lack of a sense of meaning in life can lead to self-stigma (20), decreased self-control (21, 22), and a negative state characterized by anxiety and depression (4, 18), all of which pose significant threats to mental health (17, 23).

As a renowned scholar in the field of meaning in life, Steger (24) found that cognitive styles are significant sources for individuals in their pursuit of meaning in life. Rumination, or thinking obsessively about the causes and consequences of events, which can result in symptoms of negative affect, is considered a stable negative response style and a cognitive vulnerability (25). The response styles theory suggests that rumination not only affects an individual's executive functioning and problem-solving abilities (25, 26), but also increases the tendency to internalize problems such as anxiety, depression, and sleep disorders (27, 28), as well as externalizing problems such as aggression, non-suicidal self-injury, and suicide (29–31). Empirical research also indicated that rumination is an important determinant of the meaning in life (24, 32, 33). Specifically, when individuals have a higher level of rumination, their tendency to seek a fulfilling meaning in life decreases (32, 33). Moreover, rumination significantly depletes an individual's psychological resources, including hope and resilience (34, 35) and can result in a heightened sense of loneliness and hopelessness in daily life (36, 37), further reinforcing the sense of meaninglessness (33). Based on these theoretical and empirical findings, Hypothesis 1 can be put forward:

	H1: Rumination significantly and negatively impacts the meaning in life among high school students.

According to the hierarchical model, the construction of meaning in life involves five processes (ranging from concrete to abstract): perceptions, actions, goals, sources of meaning, and meaning in life. The perceived meaning of social events is an important factor in the formation and development of meaning in life (38). Perceived chronic social adversity, also known as social trauma, describes the degree to which individuals perceive a series of emotionally directed stressful events that involve other individuals, including social exclusion or alienation, overcontrol, and weakness in social competition (39). On the one hand, the evaluation of long-term adverse events such as stress or bullying, is highly correlated with rumination (40). According to the response styles theory, rumination tends to lead individuals to interpret their environment negatively (25) and perceive life events as stressful (40), which in turn increases their perception of adverse events (39); in this regard, the interaction between rumination and stressful life events negatively affects mental health (41, 42). Therefore, rumination (as a cognitive vulnerability factor) exerts a detrimental influence on the mental health of high school students because of its interaction with stressful life events (30). On the other hand, a higher level of perceived chronic social adversity has been found to decrease an individual's sense of control (39), impair their interpersonal skills (43), and lead to social anxiety (44) and non-adaptive behaviors, including aggression (29). For high school students, perceiving adverse events such as social exclusion not only increases stress but also decreases academic self-efficacy and school satisfaction, ultimately leading to learned helplessness in academic performance (45, 46). With a significant decline in protective factors (21, 47–49), meaning in life for high school students is inevitably subject to considerable challenges (6). Empirical research has found that perceived chronic social adversity, such as social rejection and overcontrol, is significantly positively correlated with rumination (29, 50, 51) and significantly negatively correlated with meaning in life, demonstrating a negative impact (52, 53). Thus, Hypothesis 2 can be put forward:

	H2: Chronic social adversity has a mediating effect between rumination and meaning in life.

Using the hierarchical model of meaning, the perception and encoding of stimuli (events) further activates individual behavior; thus, behavioral patterns play a crucial role in the development of meaning in life (38). Rumination may also affect high school students' meaning in life through their coping styles, which refers to generalized strategies or habitual preferences for approaching problems, with the goal of protecting themselves from negative physical or psychological consequences. These styles can be positive or negative (54, 55) in that they either protect individuals or not. Research has shown that rumination can interfere with problem-solving by generating negative emotions and cognitive patterns (25). For instance, some researchers have argued that rumination easily triggers negative cognitive appraisals among high school students, hindering the occurrence of positive behaviors and effective problem-solving, which reinforces a negative coping style (56). Meanwhile, other studies have shown that high school students with lower levels of rumination may employ positive coping styles when faced with stress (57). Overall, these results indicate a close relationship between rumination and coping styles. Furthermore, the coping styles adopted by high school students are closely related to the strength of their meaning in life (58). As individuals who adopt a positive coping style tend to exhibit higher levels of perceived meaning in life, whereas those who employ a negative coping style tend to undervalue their meaning in life (59), we posit Hypothesis 3:

	H3: Coping styles have a mediating effect between rumination and meaning in life.

Rumination may affect coping styles through perceived chronic social adversity, thereby influencing meaning in life. When individuals encounter social adversity events, such as interpersonal rejection, discrimination, exclusion, and betrayal, they may react in one of three ways: by becoming prosocial, antisocial, or avoidant (60). Empirical studies have also found that, even when experiencing the same type of adversity, individual coping styles may differ because of various factors, such as personality traits (61), parenting styles (62), social support (63), and age (64). Adolescents are in a sensitive and fragile state of imbalanced physical and mental development, making them more susceptible to the impact of social adversity events than adults (64). Moreover, the degree of perceived social adversity can affect coping styles. For example, some researchers have suggested that middle school students who are less affected by adversity can solve problems by using positive coping styles such as interpersonal support and positive self-perception (63, 65). However, some researchers have noted that, when severely affected by adversity, high school students experience a significant decline in self-esteem and are more inclined to adopt a negative coping style to deal with stress (66). Therefore, a close connection exists between perceived chronic social adversity and coping styles. Accordingly, Hypothesis 4 is proposed:

	H4: Perceived chronic social adversity and coping styles have a chain-mediating effect between rumination and meaning in life.

As previous research on high school students' meaning in life has focused on external social and environmental factors (6, 47, 48), there is currently a lack of research on the structural relationship between cognitive factors and meaning in life. This study thus establishes a theoretical framework based on the response styles theory and the hierarchical model of meaning by proposing a chain mediation model (see Figure 1) to explore the relationship between rumination and the meaning in life felt by high school students.


[image: Diagram showing the relationships between five concepts: Perceived Chronic Social Adversity, Rumination, Meaning in Life, Positive Coping Style, and Negative Coping Style, connected by arrows indicating interaction pathways.]
FIGURE 1
 Hypothetical model of perceived chronic social adversity and coping styles between rumination and meaning in life.




2 Materials and methods


2.1 Participants and procedure

Participants were recruited from three public middle schools in Jiangsu and Guangxi provinces in mainland China using random cluster sampling. Before the formal data collection, the school leaders and students provided informed consent for this study after we explained that the study would be conducted anonymously and voluntarily, ensuring the confidentiality of participants and their right to withdraw from the survey at any time. Well-trained educators and research assistants conducted the full study protocol during regular school hours. The initial sample consisted of 1350 high school students that were 14–19 years old at the time of administering survey. Following previous studies (67, 68), after excluding participants with missing items (n = 4), those who had withdrawn (n = 12), those who did not provide consent properly (n = 41), as well as those who provided invariant responses for consecutive questions (n = 18), 1,275 valid observations remained, for an effective response rate of 94.44%. Among them, there were 661 boys (51.84%) and 614 girls (48.16%), with an average age of 16.08 ± 0.92 (see Table 1). This study was approved by the Research Ethics Committee of the School of Education Science at Jiangsu Normal University.


TABLE 1 Demographic characteristics (n = 1,275).

[image: Table showing demographic characteristics and distribution. Gender: Male 661 (51.84%), Female 614 (48.16%). Age: 14-15 years 361 (28.31%), 16-17 years 815 (63.92%), 18-19 years 99 (7.76%). Hometown: Central of city/town 491 (38.51%), Urban-rural integration zone 521 (40.86%), Rural 263 (20.63%). Family structure: Only child 733 (57.49%), Non-only child 542 (42.51%).]



2.2 Instruments
 
2.2.1 Rumination

Rumination was measured using the Chinese version of the Ruminative Responses Scale, as revised by Han and Yang (69). This scale includes three dimensions (i.e., depression-related, brooding, and reflection) and 22 items (e.g., “Think about how alone you feel”). All items were scored on a four-point Likert scale (1 = never; 4 = always), with higher scores indicating more severe rumination. Extant studies have shown that this scale has good reliability and validity for Chinese samples (69). In this study, Cronbach's alpha for this scale was 0.94.



2.2.2 Perceived chronic social adversity

Perceived chronic social adversity was measured using the Chinese version of the Perceived Chronic Social Adversity Questionnaire, developed by Zhang et al. (39). This questionnaire includes three dimensions (i.e., social exclusion or alienation, overly controlled, and weakness in social competition) and 28 items (e.g., “Someone arbitrarily makes most decisions for me”). All items were scored on a five-point Likert scale (1 = strongly disagree; 5 = strongly agree), with higher scores indicating higher levels of perceived chronic social adversity. Extant studies have shown that the questionnaire has good reliability and validity for Chinese samples (29). In this study, Cronbach's alpha for this questionnaire was 0.95.



2.2.3 Coping style

Coping style was measured using the Simplified Coping Style Questionnaire, revised by Fang et al. (70). This questionnaire includes two dimensions (i.e., positive and negative coping styles) and consists of 20 items (e.g., “I rely on others to solve problems”). All items were scored on a four-point Likert scale (0 = rarely used; 3 = often used), with higher scores indicating a higher tendency to use that type of coping style. Extant studies have shown that this questionnaire has good reliability and validity among Chinese adolescents (70). In this study, Cronbach's alpha for the positive and negative subscales were 0.81 and 0.74, respectively.



2.2.4 Meaning in life

Meaning in life was measured using the Chinese version of the Meaning in Life Scale, revised by Wang (71). This scale includes two dimensions (i.e., search for meaning and presence of meaning) and consists of 10 items (e.g., “My life has a clear sense of purpose”). All items were scored on a seven-point Likert scale (1 = absolutely untrue; 7 = absolutely true), with higher scores indicating a stronger meaning in life. Extant studies have shown that this scale has good reliability and validity among Chinese adolescents (71). In this study, Cronbach's alpha for this scale was 0.83.




2.3 Statistical analysis

SPSS, version 23.0 and MPLUS, version 8.3 were used for data analysis. First, we conducted Harman's single-factor test to examine common method bias in the collected data. Second, descriptive statistics and correlation analyses were performed for the main variables. Finally, we tested the chain mediation model using regression analysis in SPSS and structural equation modeling (SEM) in MPLUS. A 95% confidence interval (CI) without a zero indicated that the mediating effects were statistically significant (72).




3 Results


3.1 Common method bias

An exploratory factor analysis was conducted using Harman's single-factor test to include all variables. The results indicated that 13 factors had characteristic roots of > 1. The first factor explaining the variance was 26.61%, which is less than the critical standard of 40% (73), indicating the questionnaires used in this study had no significant common method bias.



3.2 Descriptive statistics and correlation analysis

The descriptive statistics and correlation coefficients among these variables are shown in Table 2. Meaning in life was significantly negatively correlated with rumination (r = −0.28, p < 0.001), perceived chronic social adversity (r = −0.35, p < 0.001), and negative coping style (r = −0.34, p < 0.001), and significantly positively correlated with positive coping style (r = 0.42, p < 0.001). Rumination was significantly positively correlated with perceived chronic social adversity (r = 0.69, p < 0.001) and negative coping style (r = 0.37, p < 0.001). Positive coping style was significantly negatively correlated with rumination (r = −0.27, p < 0.001) and perceived chronic social adversity (r = −0.36, p < 0.001).


TABLE 2 Descriptive statistics and correlations of the main variables.

[image: Correlation table showing means and standard deviations for five variables: Rumination (M=2.18, SD=0.66), Meaning in Life (M=4.89, SD=0.94), Perceived Chronic Social Adversity (M=2.03, SD=0.77), Positive Coping Style (M=1.91, SD=0.49), Negative Coping Style (M=1.15, SD=0.60). Significant correlations at p<0.001 between variables are highlighted. Sample size N=275.]



3.3 The mediation of perceived chronic social adversity and coping styles in the relationship between rumination and meaning in life

First, the regression analysis regarding the direct relationship between rumination and meaning in life revealed a significant negative impact of rumination on meaning in life (β = −0.28, p < 0.001). Second, the SEM results indicated a chain mediation effect of perceived chronic social adversity and coping styles. The model fit indices suggested that the data fit the psychometric requirements well, with χ2/df = 8.44, RMSEA = 0.08, CFI = 0.91, TLI = 0.89, and SRMR= 0.05. As shown in Figure 2, after introducing the mediating variables, all paths were significant, except the pathways for “rumination → meaning in life” (β = −0.05, p > 0.05) and “rumination → positive coping style” (β = 0.02, p > 0.05). Specifically, rumination positively affected perceived chronic social adversity (β = 0.79, p < 0.001) and negative coping style (β = 0.25, p < 0.001). Perceived chronic social adversity negatively affected meaning in life (β = −0.18, p < 0.05) and positive coping style (β = −0.40, p < 0.001), and positively affected negative coping style (β = 0.28, p < 0.001). Positive coping style positively affected meaning in life (β = 0.35, p < 0.001), while negative coping style negatively affected meaning in life (β = −0.37, p < 0.001).


[image: Diagram showing relationships between concepts like perceived chronic social adversity, rumination, meaning in life, positive and negative coping styles. Arrows with coefficients indicate direct and indirect connections among variables, including social exclusion, depression-related factors, search for meaning, and presence of meaning.]
FIGURE 2
 Chain mediating model of rumination and meaning in life between perceived chronic social adversity and coping styles. *p < 0.05, ***p < 0.001.


The bias-corrected percentile bootstrap method (sample size: 5000) was used to assess the mediation effect further. The results showed that the direct relationship between rumination and meaning in life was not significant (p > 0.05, 95% CI = −0.20–0.12). However, as shown in Table 3, perceived chronic social adversity (indirect effect = −0.14, 95% CI = −0.29–−0.02) and negative coping style (indirect effect = −0.09, 95% CI = −0.16–−0.04) mediated the relationship between rumination and meaning in life, accounting for 29.79% and 19.15% of the total effect, respectively. Furthermore, perceived chronic social adversity and coping styles (indirect effect of positive coping style = −0.11, 95% CI = −0.17–−0.07; indirect effect of negative coping style = −0.08, 95% CI = −0.13–−0.04) played a chain mediation role in this relationship with effect sizes of 23.40% (positive coping style) and 17.02% (negative coping style) of the total effect.


TABLE 3 Mediation effect and effect size.

[image: Table displaying mediating effects of rumination on meaning in life through different paths. Displays paths, their effects, bootstrapped standard errors, proportion of total effects, and confidence intervals. Total mediating effect is -0.42 with direct effect -0.05 and total effect -0.47. Key abbreviations include RUM (rumination), PCSA (perceived chronic social adversity), MIL (meaning in life), NCS (negative coping style), and PCS (positive coping style).]




4 Discussion

Based on the response styles theory and the hierarchical model of meaning, this study examined the role of perceived chronic social adversity and coping style in the relationship between rumination and meaning in life. The results indicated that rumination can directly influence the strength of meaning in life among high school students and indirectly impacts the strength of meaning in life through perceived chronic social adversity and coping style.

Rumination had a significant negative impact on meaning in life among high school students. This supports Hypothesis 1 and aligns with the response styles theory, which suggests that a key characteristic of rumination is an individual's focus on negative emotional states; such focus can easily lead to negative interpretations of the self and future events (25). Researchers argued that prolonged exposure to this negative state significantly diminishes an individual's meaning in life (32, 74–76). Specifically, humans can recognize and construct expected relationships between subjects and objects, and through reflection, discover thoughts that contradict their own meaning systems (77). When individuals are unable to resolve the discrepancy between their current and desired state, they are prone to developing a depressive self-focusing style (74). Individuals who remain in this state for an extended period will focus more significantly on their negative state, thereby weakening their inclination to seek meaning in life (75, 76).


4.1 The mediating role of perceived chronic social adversity

This study found that perceived chronic social adversity played a mediating role in the relationship between rumination and meaning in life, supporting Hypothesis 2. In other words, meaning in life is influenced directly by rumination and indirectly by perceived chronic social adversity. High school students are in a critical period of self-consciousness development, meaning their increasingly rich and subjectively biased personalities (3) make them highly susceptible to the negative influences of rumination and perceived chronic social adversity. This aligns with Robinson et al.'s (78) findings, who observed higher levels of rumination among students prone to negative interpretations, which intensifies their negative perceptions of the environment. Nevertheless, this dual vulnerability can impair social adaptability (79) and social problem-solving abilities (80), thereby intensifying the risk of high school students encountering social adversities such as exclusion, rejection, and control, ultimately perpetuating a destructive cycle (29). Satici (45) found that rejection can pose challenges for adolescents' self-regulation, with negative impacts on their psychological wellbeing, stress levels, and feelings of happiness. Zhang et al. (39) highlighted that rumination significantly enhances the perceived level of adversity, and can result in a sense of helplessness and loss of life goals due to prolonged exposure to adversities that ultimately weaken their perceived meaning in life (52). These results suggest that, in response to the widespread lack of meaning in life among high school students, cognitive training (such as mindfulness and positive focus) need to be strengthened during the educational process (81) to alleviate or prevent the dual negative effects of rumination and perceived chronic social adversity on the meaning in life of high school students.



4.2 The mediating role of coping styles

This study also found that coping styles played a mediating role between rumination and meaning in life, supporting Hypothesis 3. This suggests that rumination can further influence the meaning in life by influencing coping styles: rumination only had a significant positive impact on negative coping styles, while it did not exhibit a significant impact on positive coping styles. This is similar to the findings of Heiman et al. (82), who suggested that adolescents tend to adopt negative coping strategies after experiencing stressful events. Individuals susceptible to rumination as a negative coping style can immerse themselves in negative stimuli, which impairs their motivation and problem-solving skills significantly (25) and significantly depletes their psychological resources (83), making it even more difficult for them to adopt constructive strategies to handle these issues (26). Consequently, they can become trapped in a vicious cycle that significantly diminishes their meaning in life. Interestingly, the impact of negative coping styles is not entirely negative. For instance, many teenagers perceive that, when they choose to ignore rather than actively address individuals or events that attack them, the incidence of undesirable behaviors decreases on its own (82). However, unlike negative coping styles, positive coping styles may act as protective factors for individuals with high rumination tendencies. Loyd et al. (84) confirmed this belief, pointing out that high school students who cope with discrimination through positive thinking can help reduce the negative psychological symptoms caused by negative stereotypes and societal prejudice, thereby protecting their mental health. Therefore, if high school students adopt a positive coping style, they can resist the negative impact of rumination by maintaining good interpersonal relationships (85) and social support (63), which may further protect their meaning in life against rumination.



4.3 The chain-mediating effect of perceived chronic social adversity and coping styles

Our study also revealed that perceived chronic social adversity and coping styles act as chain mediators in the relationship between rumination and meaning in life, thus supporting Hypothesis 4 and the hierarchical model of meaning (38). Rumination significantly increased high school students' perceived chronic social adversity; however, the specific impact on their meaning in life varied depending on the coping styles employed by individuals, consistent with the findings by Folkman et al. (54). The diversity and complexity of coping styles adopted by individuals during social adversity events have also been reported by experimental studies (54). Similarly, Richman et al. (60) indicated that, when individuals perceive a greater likelihood of mending interpersonal relationships after social rejection, they are more inclined to adopt a positive coping style, such as engaging in prosocial behaviors, to facilitate relationship restoration. By contrast, if individuals subjectively perceive a low possibility of repairing interpersonal relationships, they are more likely to resort to negative coping styles, such as antisocial behaviors, to avoid further emotional harm (60). As a result, the different ways in which high school students cope with social adversity have varying impacts on their psychological and behavioral outcomes. This indicates that coping style choice is crucial for the development of meaning in life for high school students. However, positive coping styles are not always applicable in all situations. For example, Clarke et al. (86) suggested that adolescents who attempt to actively cope with uncontrollable stressors, such as interpersonal conflicts or illness, may exhibit more severe problematic behaviors. Therefore, the controllability of the event or environment must also be considered when employing positive coping styles. Considering the rapid development and increasing dominance of dialectical logical thinking in high school students (3), it is important to cultivate their ability to approach problems with a dialectical perspective in their daily lives. This will help them efficiently address stress and difficulties, thus alleviating the negative impact that inappropriate coping styles may have on their meaning in life.



4.4 Strengths and limitations

This study identified the mediating role of perceived chronic social adversity and coping styles and how these affect the impact of rumination on meaning in life within high school students. The theoretical strengths of our research include a deeper understanding of the mechanisms underlying the relationship between rumination and meaning in life. The practical strengths include new perspectives from both the cognitive and coping strategy dimensions, which can be used to improve meaning in life for these students (e.g., cognitive behavior therapy, mindfulness, positive attention bias modification, group counseling, and health education training). Due to globalization, culture mixing has become a common phenomenon in people's lives. Some researchers found that, starting from childhood, Chinese individuals typically embrace three cultures (Chinese traditional culture, western modern culture, and Marxist culture) and develop multiple identities, known as “ternary-cultural persons” (87). This multicultural influence is especially apparent among adolescents. Therefore, when exploring the current state of meaning in life among high school students, it is important to consider employing multicultural counseling strategies. Drawing from established psychological counseling theories and techniques, these strategies integrate cultural cues and individual differences (88), thus reshaping the cultural framework of mental healthcare and providing more precise assistance through available psychological health services. Additionally, previous findings emphasized the dual nature of coping styles (82, 86), which can effectively reduce stress, anxiety, and depression symptoms caused by sudden public health events (89). This perspective applies not only to local high school students but also to university students, adults, and international populations (84, 89, 90).

Despite these strengths, this study has some limitations as follows. First, the definition of rumination we used was derived from Nolen-Hoeksema (25), while recent research has further subdivided rumination into trait rumination, deliberate rumination, anger rumination, and intrusive rumination, which may have different effects on mental health (57, 91–93). Therefore, future research should further investigate the differential impacts of rumination subtypes on meaning in life. For example, deliberate rumination can, to some extent, prompt individuals to seek meaning in life and may have positive effects on mental health (92), while intrusive rumination can lead individuals to cope with stress in a negative way and thus has a negative impact on their own mental health (57). Second, while this study explores cognitive factors, interpersonal factors among adolescents may also affect meaning in life. The main source of social support for adolescents comes from their peers. However, when individuals repeatedly confide in their peers about the pressures and problems they face, they can receive negative social support if both parties focus on emotions and pressures instead of attempting to solve the problems (94). Interpersonal interaction between peers has also become more convenient with the development of the Internet, but this type of interaction may have its own unique or negative impacts (95). Hence, future research should consider other relevant interpersonal variables when exploring the relationship between rumination and meaning in life. Third, based on a comprehensive literature review and cross-sectional data analysis, this study developed a chain-mediated model to examine the impact of rumination on high school students' meaning in life, but cross-sectional studies cannot explain causal relationships. Thus, the significance of these effects requires further validation through repeated measurements and intervention studies.




5 Conclusions

This study investigated the relationship between rumination and meaning in life, as well as the mediating role of perceived chronic social adversity and coping styles. The results showed that rumination can directly influence the meaning in life and indirectly affect this meaning through perceived chronic social adversity and coping styles. Therefore, intervention strategies, such as cognitive behavior therapy, multicultural counseling, and fostering appropriate coping styles, should be implemented to enhance the meaning of life of high school students.
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The main purpose of this study was to examine the explanatory power of a predictive model of nomophobia consisting of rumination, fear of missing out (FoMO), mindfulness and non-pathological compulsions. The research involved a cross-sectional design exploring the prevalence of nomophobia in a Romanian university students’ cohort. The quantitative methodology was used to collect and analyse the data obtained from all the respondents. Researchers adapted and pretested the questionnaire NMP-Q, before distributing it to 194 university students. SPSS (V. 20) and Hayes’s PROCESS tool were used to analyse the data. The findings demonstrated that the above-mentioned psychological variables have a direct and significant relationship with nomophobia. Specifically, within the multidimensional mechanism that explains nomophobia, fear of missing out (FoMO), non-pathological compulsions, and rumination, included in the predictive model in this order, played the most important role, as together cover 34% of nomophobia variance. Furthermore, the fear of missing out has the highest explanatory contribution to nomophobia. The current study gives a better understanding of the dynamics of nomophobia in young people by focusing on psychological factors that play an important role in this phenomenon.
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1 Introduction

Twenty years ago, probably no one would have thought that people can become addicted to their mobile phones and feel a serious state of stress when the device does not perform the expected functions. It is largely accepted that they serve purposes other than only communication, since information and entertainment are helping users to fulfill demands such as learning, developing individual skills, safety, and the need for social relationships (1). Frequent use of technology encourages recurrent and systematic monitoring of social media and texts and the consequences of this trend of frequent smartphone use could include disruptions in the current activity and a rise in anxiety (2), may have long-term effects resulting in personality disorders and perhaps exacerbating pre-existing problems e.g., “obsessive-compulsive personality disorder, social interaction anxiety, internet or smartphone addiction” [(3), p. 157]. While technology has undoubtedly improved our lives in many ways, excessive dependence on smartphones leading to nomophobia can have detrimental effects on mental health and overall wellbeing.

All these, suggests that technology has become a new source of unconscious and implicit reactions (4) giving rise to new pathologies – techno-pathologies (5). The overuse of digital devices could be conceived as a specific type of addiction and there are experts that talk about fear of missing out (6), fear of being offline and nomophobia as “forms of anxiety that border on obsession or compulsion” [(7), p. 3]. Other research has demonstrated that smartphones may result in compulsive checking behaviors, compulsive usage (8) and that smartphones can lead to addiction (9); extensive use of the mobile phone may have adverse consequences, materialized in increased depression levels, high anxiety, and poor sleep quality (10).

Some new emerging mental health problems can be added to this picture. For instance, textaphrenia or textiety (11), phantom phone signals-ringxiety (5), netlessphobia (12, 13) allows us to expand the image of 21st century digital diseases, that all are related to the use of mobile phone.

It is known that excessive dependence on smartphones (which can lead to nomophobia) can have adverse effects on mental health. It might contribute to increased stress, anxiety, and even depression due to factors like constant connectivity, social comparison, fear of missing out (FOMO), and decreased real-world interactions. Furthermore, nomophobia can significantly impact overall wellbeing. Reliance on smartphones at the expense of real-world experiences, relationships, and self-care can lead to a diminished sense of satisfaction and fulfillment in life. Excessive screen time can also affect sleep quality, physical health, and emotional balance, thus affecting overall wellbeing.

Over the last years, several authors have been concerned with identifying the psychological factors that play a significant role in explaining nomophobia. In other words, they looked to decipher the dilemma of the co-occurrence of nomophobia with certain states or stable personality traits. In this respect, some direct association between different variables and nomophobia have been observed, but also it was evaluated the strength of the interaction terms in order to explain variance beyond that can be explained by the main effects in a regression equation. Thus, several studies have tried to map direct, associative relationships between psychological factors and nomophobia discomfort, anxiety, nervousness and nomophobia (14), separation anxiety and nomophobia (15), higher levels of fear, discomfort, avoidant attachment and nomophobia (16), rumination and nomophobia (17), FoMO, and nomophobia (18), mindfulness and nomophobia (19), while others have proposed multiple regression models to capture the explanatory complexity of the phenomenon. For instance, the regression model proposed by Argumosa-Villar et al. (20) includes self-esteem, extraversion, conscientiousness and emotional stability as factors that significantly predicts nomophobia. The previous studies indicate that the set of psychological variables associated with the usage of mobile phones can be conceived as a complex relational structure.

Based on Field’s idea (21) according to which multiple hierarchical regression is the best way to build explanatory models of the outcome variables, the current study proposes a predictive model of nomophobia that includes rumination, fear of missing out (FoMO), mindfulness, and non-pathological compulsions. More than that, being a multi-faceted phenomenon, nomophobia could also be explained by indirect effects. In this respect, this study aims to investigate the mediation effect of fear of missing out (FoMO) on the relationship between rumination and nomophobia.



2 Theoretical background


2.1 Nomophobia and risk factors for problematic use of smartphone

The term nomophobia was devised in the Anglo-Saxon cultural space and comes from the expression “no mobile phone phobia’’ (22), which refers to the fear of not being in possession of your mobile phone or losing mobile phone contact. Nomophobia was described through four dimensions [(23), p. 130]:“not being able to communicate, losing connectedness, not being able to access information, giving up convenience.”

The pain or distress brought on by not having a smartphone available is known as being a situational phobia linked to agoraphobia (24). According to some authors (22, 25) the impact of ICT has favored the formation of new behaviors in people’s daily lives. Although its incorporation has streamlined and improved daily activities and provided benefits for people (26), smartphones also have caused addiction-related issues and even the emergence of psychological illnesses (nomophobia included) (27, 28). When separated from their smartphone for a short period of time and being unable to answer an incoming call, the subjects of some research (29, 30) experienced nomophobia in tandem with negative affect that leads them to elevated heart rate, blood pressure, and anxiety.

Other authors (14) connect nomophobia with a certain level of discomfort and anxiety caused by the lack of a smartphone. Recent researches proved that nomophobia positively correlates with neuroticism, attachment anxiety and loneliness (31). There are researchers (32) that place the nomophobia among the separation anxieties whereby mobile phones users experience a feeling of loss when their device is absent. Han and colleagues [(15), p. 2] suggest that separation anxiety (as described in literature) is linked to the “proximity-seeking tendency” toward the mobile device and is originated in extending one’s identity onto smartphones through the use of different ways of communication and social interaction.

As to the risk factors associated with nomophobia, different studies emphasize two main categories: socio-demographic and psychological factors. Most of the studies related to nomophobia focuses on university students (25, 33–40) and indicates that adolescents and young adults are more likely to be exposed to the negative effects of nomophobia. Emotionally dependent individuals and those that seeks for extra attention in the relationship, present higher levels of discomfort or fear. It was documented that “gender has a differential impact on the relationship between avoidant attachment and nomophobia” [(16), p. 1]. Nomophobia is predicted by several psychological factors such as: “self-esteem, extraversion, conscientiousness and emotional stability” [(20), p. 132].

Related to socio-demographic factors, in particular gender differences in the occurrence of nomophobia, some authors [(41), p. 19] highlighted that “females and young people seem to be more vulnerable to nomophobia.” In the same sense, Arpaci (42) reported statistically significant differences in nomophobia between women and men, wherein the female subjects outperformed the male subjects. Complementary, a study involving undergraduate students from Pakistan (40), explained that gender differences in NMP-Q questionnaire scores, were clearly influenced by the women subjects that demonstrates great levels of nomophobia.

The results indicate that the majority of studies investigating the incidence of nomophobia, primarily in teenagers and college students, are descriptive, nonexperimental, and cross-sectional in nature. These studies indicate that the current research is at an exploratory phase. An overall look upon the current researches suggests that nomophobia induces anxiety and stress and has a negative effect on personality, self-esteem and academic performance, leading to physical and mental health problems. All in all, this might be considered a health issue that has an adverse influence on the individual, leading to behavioral, physical, and psychological issues.



2.2 Rumination and nomophobia

The main psychological determinants of nomophobia namely anxiety, stress, fear, discomfort – are the triggers used by application developers and smartphones manufactures to exploit the user’s social and psychological weaknesses (43). The rapid distraction from current activities (mental disengagement) that mobile phones offer becomes a positive reinforcement that encourages the need to use smartphone because the human mind is predisposed to ruminating (44). Rumination – the tendency of an individual to think passively and repetitively about personal current feeling states, own characteristics and causes of these feelings (45) is considered to be a method of coping with negative moods that implies focusing on negative emotions (46). As a propensity to perseverate on the causes, experiences and implications of dysphoric emotions – rumination has received attention as a maladaptive emotion regulation response that is linked to prolonged dysphoric mood and depression risk (47, 48) and it was associated with anxiety (49) and with the distortion of emotional clarity (50). Because of the multiple negative consequences, it can induce (51), rumination is considered to be a major risk factor for depression and anxiety symptoms in both adolescents and adults (52, 53).

Rumination extensively predicted excessive smartphone use (44) but there is a scarcity of research examining the mechanisms and correlations that underly this relation (44). It seems that a general way of thinking based on exacerbating repetitive and intrusive negative thoughts could easily facilitate the path to nomophobia. Also, factors that could be put in relation with rumination mechanisms (e.g., “loneliness, social avoidance, and eccentricity”) significantly predicted nomophobia [(17), p. 1]. Rumination was found as a mediator for mobile phone addiction (54) and a predictor of smartphone addiction before going to sleep (55). Other individual characteristics such as emotional adaptability have an important effect on nomophobia (36).



2.3 FoMO (fear of missing out) and nomophobia

Being closely linked to the presence of the social networks, FoMO (fear of missing out) defines a state of uncertainty related to the fear of missing out on social network updates. The dual nature of the social media (on the one hand there are lots of opportunities for interaction, on the other hand these opportunities can be overwhelming in terms of time needed to pursue all the broadcast information) leads to this new type of online behavior.

FoMO is related to the desire to stay continuously online to witness to what others are doing and it was “defined as a pervasive apprehension” [(56), p. 1841] that other cyber-pals might have in terms of rewarding experiences while the subject is absent. The same authors (56) underlined that individual have low overall mood, low levels of welfare and life satisfaction. A recent study (57) has concluded that FoMO is directly related to depression, anxiety, and boredom, and a qualitative analysis on FoMO (58) reveals that the subject’s main concern is to avoid failure to be up to date with the latest news. After the massive entrance of the smartphones into our lives, the negative consequences of FoMO bring further proof that supports the existence of this type of addiction which leads people to spending a lot of time on social networks out of a fear of missing out.

The landscape of smartphone addiction is very extended and as a result, we cannot identify a definitive definition or a specific conceptualization of smartphone addiction. In this respect, there are papers that try to answer to nosology questions regarding smartphone addiction and, in this respect, the orientation is to use the non-pathological approach (59). Obviously, this is a matter of duration in using smartphones and terms such as excessive use or overuse of the smartphone, as well as problematic smartphone use have been proposed to replace the term of, “smartphone addiction” (60).

Other research findings (18) indicate that the students’ degrees of nomophobia and FoMO are above average. The above-mentioned authors show that there is “a moderately significant association and a positive direct relationship between fear of missing out and nomophobia, and that fear of missing out accounts for 30% of nomophobia” [(18), p. 16]. The results also reveal statistically significant differences in the levels of nomophobia and FoMO across students as well as variances in their demographic characteristics.



2.4 Mindfulness as positive factor to reduce nomophobia

People with high trait mindfulness tend to act consciously and attentively in their daily activities and they are generally non-reactive, non-judgmental, and conscious of their thoughts and emotions (61). In relation with nomophobia, mindfulness can act like a factor that can reduce tendencies for addictive and anxious behaviors (62).

Mindfulness is generally associated with positive emotional outcomes (62); as a consequence, a significant number of studies were produced along this line (63). There is research that suggests that while mindfulness increases, the effect of nomophobia on addictive smartphone use decreases (63, 64). The same relation was revealed by the studies of Arpaci et al.; furthermore they (16) suggested that there exists a significant negative correlation of mindfulness with nomophobia for both male and female subjects and mindfulness-based interventions can be effective in treating nomophobia, especially in women. Another study by the same authors (65) conclude that gender differences should be taken into account in the researches that studies mindfulness in relation with nomophobia.

However, the empirical research to support the positive influence of mindfulness in reducing nomophobia is somehow scarce and additional theoretical and research contributions to the study of the effects of mindfulness on smartphone addiction are needed (55, 66).

Recent investigations (19) showed that there is a significant positive correlation between mindfulness and psychological resilience, but a significant negative correlation between nomophobia and mindfulness. The same authors suggested that a significant mediating factor in the relationship between mindfulness and nomophobia is psychological resilience. These findings support the idea that the mindfulness-based interventions can increase psychological resilience and, consequently, help preventing nomophobia.



2.5 Non-pathological compulsions and nomophobia

There are not many researches that puts together the two concepts we are discussing and there is why when analyzing the relation between non-pathological compulsions and nomophobia, we can start from the observation that high levels of technology use are non-pathological unless they are linked with negative outcomes (67). The relation between nomophobia and non-pathological compulsions is very complex and it was approached differently. As some authors stated (68), in the 5th edition of DSM (69) there cannot be identified diagnostic criteria for mobile phone addiction although Internet gaming disorder is considered to be similar to gambling disorder. Starting from this, there were identified studies in this area (70) that used the diagnostic criteria for pathological gambling and/or substance dependence when analyzing nomophobia but this approach seems to be insufficiently theoretically substantiated. Other specialists in the area claim that smartphone addiction or nomophobia, is defined as a non-pathological behavioral addiction seen as extreme or problematic smartphone use (71). In this respect, it was our intention to put together the concept into the proposed model.

Additionally, in choosing this factor, non-pathological compulsions, in our study, we were inspired by work in the clinical psychology literature focusing on the association between obsessions, compulsions and nomophobia. According to this, individuals who show greater obsessive behavior (such as checking the smartphone very often) will have moderately more anxiety from “not being able to communicate with others” and/or “giving up convenience” [(9), p. 12]. Furthermore, other studies [(28), p. 7] pointed out that “sensitivity is a strong predictor of nomophobia along with obsession-compulsion, and the number of hours of smartphone use per day.” Very recent researches (72) showed that dysfunctional obsessive beliefs contribute to the occurrence of high levels of nomophobia. With all these findings in mind, involving clinical variables, we wanted to investigate the role of a non-clinical factor from the same spectrum, such as non-pathological compulsions in the occurrence of nomophobia taking into account that our study was conducted in a non-clinical setting, university environment with the participation of university students.



2.6 Explanatory model of nomophobia in the current study

Based on findings from previous studies and using hierarchical regression analysis, we have proposed an explanatory model of nomophobia, in which predictors were introduced into the equation according to their importance revealed in the scientific literature (21). So, a closer review of previous research has shown that the first factors considered important in explaining nomophobia were rumination and FoMO (fear of missing out). In support of this, some authors have emphasized that rumination extensively predicted excessive smartphone use (44) but there is a scarcity of research examining the mechanisms and correlations that underly this relation. Based on the work of Arpaci & Gundogan (19), we have chosen mindfulness as the third factor we introduced into the regression equation. The above-mentioned authors concluded that nomophobia exhibits a notable adverse correlation with mindfulness, while other authors (55, 66) have indicated that the empirical research to support the positive influence of mindfulness in reducing nomophobia is somehow scarce and further theoretical frameworks and research contributions are required to enhance our understanding of how mindfulness affects smartphone addiction. The final step of the hierarchical regression equation involved non-pathological compulsions. The reasons for introducing this factor at the end of the regression equation were due to the fact that there are no direct studies that examine the relationship between non-pathological compulsions and nomophobia, but rather we drew from clinical psychology and the differential diagnostic criteria of the DSM, 5th edition. From this latter perspective, evidences are provided by Gonçalves et al. (28) and García-Masip et al. (72) who revealed that the development of nomophobia involves the impact of obsession-compulsion tendencies and dysfunctional obsessive beliefs.




3 Methodology

The study relied on a quantitative approach for data gathering, employing a questionnaire-based survey.


3.1 Hypotheses of current study

Drawing from prior research, we formulated the following hypothesis:


H1a: Rumination, fear of missing out (FoMO), and non-pathological compulsions are positively related to nomophobia, meaning that as university students have higher levels of rumination, fear of missing out FoMO, and non-pathological compulsions, they will have higher levels of nomophobia.
H1b: Mindfulness is negatively related to nomophobia, meaning that for university students, increasing the level of mindfulness decreases nomophobia.
H2: Rumination, fear of missing (FoMO), mindfulness, and non-pathological compulsions form a significant predictive model of nomophobia.
H3: There is a mediation effect of fear of missing (FoMO) on the relationship between rumination and nomophobia, in that rumination affects nomophobia both directly and indirectly through fear of missing out. Consequently, a high level of rumination is linked to a higher level of nomophobia, both directly and indirectly through the intensification of fear of missing out, which in turn is associated with an increased level of nomophobia.
H4: There are significant gender differences in nomophobia, meaning that female participants aged 19 to 25 years have a higher fear level of being left without a phone compared to male participants.
H5: Nomophobia significantly varies depending on daily time spent using smartphone by study participants. In this respect, participants who utilized their phones for over 3 h daily are expected to exhibit a greater level of nomophobia.





3.2 Population and sampling

One hundred ninety-four university students from Iasi, Romania participated in a survey specifically designed to gather information on nomophobia, rumination, fear of missing out (FOMO), mindfulness, and non-pathological compulsions. Some demographic and relevant data were collected at the end of the questionnaire: participants’ age, gender, occupation, daily time spent on smartphones (<1 h, 1–3 h, 3–5 h, > 5 h), the most commonly used activities on smartphones (social networking, WhatsApp, Internet searching, SMS text messages, phone calls, games, music, other activities) and time since they own a smartphone (<1 year, 2 years, 3 years, 4 years, > 5 years). The questionnaire was on-line accessed using Google Forms.

This study utilized convenience sampling, implying that only students who were readily accessible and available were included in the participant group. An a priori power analysis was carried out using G*Power version 3.1.9.7 (73) to ascertain the minimum sample size necessary for testing the study hypothesis. The findings revealed that a sample size of N = 84 was required to achieve 80% power for detecting a medium effect, with a significance criterion set at α = 0.05, in the context of Correlation: Bivariate normal model. Thus, the attained sample size of N = 194 effectively tests the study hypothesis. Out of the participants, 43.39% were male, while 56.61% were female. The average age of the participants was21.03 (SDage = 1.78, range = 19–25). Prior to participation, all individuals provided informed consent for inclusion in the study. This research was conducted in compliance with the Declaration of Helsinki, and the protocol received approval from the Ethics Committee of the Faculty of Psychology and Educational Sciences at the “Alexandru Ioan Cuza” University of Iasi, Romania, in March 2023.



3.3 Instrumentation

The research design encompassed five concepts measured through dedicated questionnaires that were pretested on Romanian participants. Further sections offer detailed information regarding the reliability of these instruments. Therefore, nomophobia was measured using the Nomophobia Questionnaire (NMP-Q) developed by Yildirim & Correia in 2015. This tool covers 20 items and answers were collected on a seven-step Likert-type scale, where 1 means total disagree and 7 total agree. A high level on this scale represents greater involvement in using mobile phone, a state of heightened anxiety when access to this device is not allowed.

In order to measure rumination, we used the Rumination Scale, which includes 12 items from the Rumination-Reflection Questionnaire by Trapnell and Campbell (74). This scale describes the extent to which a person tends to think excessively about past events. Items 6, 9 and 10 of this scale are inverted items. Participants were required to indicate their level of agreement with each statement on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). A high score on this scale is a higher occurrence of negative thoughts, more negative interpretations of information, events and the future (75).

The scale used in our study to measure mindfulness was The Mindful Attention Awareness Scale (MAAS), developed by Brown and Ryan (76). This assessment focus on dispositional mindfulness, emphasizing the presence or absence of attention and awareness concerning the present moment. It specifically targets these aspects rather than attributes such as: acceptance, trust, empathy, gratitude, or other factors typically linked with mindfulness. The tool comprises 15 items, requiring participants to rate their agreement on a scale ranging from 1 to 6: 1 (almost always) to 6 (almost never) concerning each statement. A high score on this scale means increased attention to what is happening now, a high level of well-being, better life satisfaction and the presence of positive emotions, while low-score participants show symptoms such as depression, anxiety, negative emotions, anger and loneliness (76).

To assess Fear of Missing Out, we utilized the Fear of Missing Out Scale (FOMOS) developed by Przybylski (56). The tool includes 10 items and asks participants to indicate the state of truth or falsehood for each statement, according to their experience. A high score on this scale represents an altered general mood, a lower level of well-being, a lower level of life satisfaction and mixed feelings in using social networks, a decrease in sleep quality and an increase in negative emotions, stress and physical symptoms (77).

Non-pathological compulsions were measured using Compulsiveness Inventory questionnaire developed by Kagan and Squires (78). The instrument comprises 12 items developed to measure compulsive behavior that is normal among the population. A high score on this scale represents a larger occurrence of normal compulsive behaviors (clothes and home cleaning, checking doors/windows several times), compared to a low score on this scale which refers to lack of interest in the activities listed above (78).



3.4 Reliability

To assess the internal consistency of each scale utilized in the research, a pilot study was conducted, and the questionnaires were applied to 30 students. The results indicated that Cronbach’s alpha had values ranging from 0.63 to 0.94, as follows: 0.94 for Nomophobia Questionnaire (NMP-Q), 0.88 for Rumination-Reflection Questionnaire, 0.82 for The Mindful Attention Awareness Scale (MAAS), 0.81 for Fear of Missing Out Scale (FOMOS), and 0.63 for the Compulsiveness Inventory questionnaire. These findings demonstrated that the proposed instruments are reliable and that they can be used to collect data.




4 Data analysis procedure

The data was analyzed using the SPSS software program, Version 20.0. The study involved distributing the Google Form link to 250 students from various faculties at Iasi University, Romania. Out of the 250 completed questionnaires, only 194 responses that successfully passed the SPSS screening and cleaning procedures and were included in the current analysis.

In this investigation, hypotheses were formulated to explore potential statistically significant relationships among the variables. Consequently, methods like Pearson’s correlation, hierarchical regression, and mediation analysis employing Hayes’s PROCESS tool are deemed suitable for testing these hypotheses. According to Chan et al. (79) for samples which fall between 50 and 300, we need a z range between −3.29 and +3.29 in order to have a normal distribution. As shown in Table 1, the statistical data indicate a normal distribution.



TABLE 1 Results of the normal distribution.
[image: Descriptive statistics table displaying data for five variables: nomophobia, rumination, fear of missing out (FoMO), mindfulness, and non-pathological compulsions. Each variable includes the number of samples (194), minimum, maximum, mean, standard deviation, skewness, and kurtosis with their standard errors. For example, nomophobia has a mean of 72.34, a standard deviation of 24.33, skewness of 0.149, and kurtosis of -0.559. Data for non-pathological compulsions are listed separately with a mean of 1.09. Valid N is 194.]



5 Findings

Firstly, we hypothesized that it is possible to identify a set of relationships between rumination, fear of missing out (FoMO), mindfulness, non-pathological compulsions and nomophobia. More precisely, we suggested that rumination, fear of missing out (FoMO), and non-pathological compulsions are positively related to nomophobia, while mindfulness is negatively related to nomophobia.

As shown in Table 2, statistical data revealed the existence of a significant positive correlation between rumination and nomophobia, r(194) = 0.343, **p < 0.01, and a significant positive correlation between the fear of missing out and nomophobia, r(194) = 0.539, **p < 0.01. In other words, young people aged 19 to 25 who get high scores on rumination and fear of missing out tend to get high scores on nomophobia, too. Our findings are consistent with previous research conducted by Khoo and Yang (44), Lian et al. (54), and Cheng et al. (55) who found that there is a direct, positive and significant relationship between rumination and nomophobia. Additionally Hoşgör and Hoşgör (18), demonstrated a noteworthy moderate positive and direct relationship between nomophobia and fear of missing out. Their study revealed that fear of missing out accounted for 30% of nomophobia. Regarding the relationship between non-pathological compulsions and nomophobia, the Pearson correlation analysis indicated a significant negative correlation between non-pathological compulsions and nomophobia, r(194) = −0.251, **p < 0.01, which is an unexpected result, meaning that Romanian students who get high scores on non-pathological compulsions tend to get low scores on nomophobia. In this respect, we consider that the empirical research to support the positive relationship of non-pathological compulsions and nomophobia is somehow scarce and additional theoretical and research contributions are needed to study the impact of non-pathological compulsions on smartphone addiction.



TABLE 2 Correlations among variables.
[image: Correlation matrix showing relationships among five variables: nomophobia, rumination, fear of missing out (FoMO), mindfulness, and non-pathological compulsions. Significant correlations include nomophobia with rumination (0.343**) and FoMO (0.539**), rumination with FoMO (0.438**), and mindfulness with non-pathological compulsions (0.39). Significance levels: *p<0.05, **p<0.01, sample size n=194.]

The results concerning relationship between mindfulness and nomophobia pointed out a significant positive correlation between mindfulness and nomophobia, r(194) = 0.147, *p = 0.041. This means that the students participating in this research with high scores on mindfulness are more likely to have high scores on nomophobia; this result is in contrast with several earlier studies. Existing research suggests that while mindfulness increases, the effect of nomophobia on addictive smartphone use decreases (63, 64). The same relation was revealed by the studies of Arpaci et al. (65); furthermore they (65) suggested that there exists a significant negative correlation between mindfulness and nomophobia for both male and female subjects.

To examine the efficacy of explanatory models concerning nomophobia involving rumination, fear of missing out, mindfulness, and non-pathological compulsion, a three-stage hierarchical regression analysis was carried out (Figure 1).

[image: Flowchart illustrating a three-step process starting from "Start". Step 1 involves "Rumination" and "Fear of missing out" with F-value 41.92, p < .01. Step 2 adds "Mindfulness" with F-value 28.28, p < .01. Step 3 incorporates "Non-pathological compulsions" with F-value 24.14, p < .01, and R squared = 0.34. Arrows connect each step sequentially.]

FIGURE 1
 Regression diagram.


Therefore, rumination and fear of missing out were entered at stage one of regression. Mindfulness was added at stage two and non-pathological compulsion at stage three. Variables were introduced in this order due to their importance revealed in previous studies. The significant values of standardized coefficients and changes in R2 were examined to assess the interaction terms’ capacity to elucidate variance beyond what is already explained by the main effects in the equation. Intercorrelations between the multiple regression variables were reported in Table 2 and the regression statistics are in Table 3.



TABLE 3 Summary of hierarchical regression analysis for variables predicting nomophobia.
[image: Table displaying a three-step regression analysis. Step 1 shows rumination and fear of missing out (FOMO) with coefficients: β = 0.132 and 0.481, respectively. In Step 2, mindfulness is added with β = -0.066. Step 3 includes non-pathological compulsion with β = -0.174. Significant values are marked with asterisks: *(p < 0.05), **(p < 0.01). Sample size is 194. Overall R and R² values are given for each step, indicating changes in variance explanation.]

The hierarchical multiple regression revealed that at stage one, rumination and fear of missing out contributed in a significant manner to the regression model, F(2,191) = 41.92, **p < 0.01, and described for 31% of the variation in nomophobia. On introducing mindfulness, variables explained an additional 0.4% in the variation in nomophobia and this change in R2 was significant, F(3,190) = 28.28, **p < 0.01. Adding non-pathological compulsion to the regression equation, the model explained an additional 3% of the variation in nomophobia and this change in R2 was significant, F(4,189) = 24.14, **p < 0.01.

The findings suggested that Model 3, comprising rumination, fear of missing out, mindfulness, and non-pathological compulsions, stands as the most accurate explanatory model. It displayed an adjusted coefficient of determination R2 = 0.34, indicating that the variables within Model 3 collectively account for 34% of the variance in nomophobia. The highest explanatory contribution for nomophobia is given by fear of missing out, followed by non-pathological compulsions and rumination. Additionally, the effect size indicators for significant predictors were: rsp = 0.41 for fear of missing out, rsp = −0.17 for non-pathological compulsions, and rsp = 0.12 for rumination. Therefore, the effects are medium (fear of missing out) and weak (non-pathological compulsions and rumination). Nomophobia is equal to 82 + 1.55*fear of missing out +0.37*rumination – 58.53*non-pathological compulsions, where fear of missing out is coded in dichotomous units 1 = true and 2 = false, non-pathological compulsions is also coded in dichotomous units 1 = true and 2 = false, and rumination is coded in units ranging from 5 = agree to 1 = disagree. These values indicate that as fear of missing out increases by one unit, nomophobia increases by 1.55 units. Also, as rumination increases by one unit, nomophobia increases by 0.37 units. Finally, as non-pathological compulsion increases by one unit, nomophobia decreases 58.53 units.

The nomophobia explanatory model that we have examined so far has unveiled a direct relationship between rumination, fear of missing out, mindfulness, and non-pathological compulsions (the predictors) and nomophobia (the outcome). Taking into consideration the complexity of nomophobia and starting from previous evidence (17, 18, 44, 54, 55), it’s obvious that the relationships among the factors explored in the study are multifaceted. Consequently, we hypothesized that the relationship between rumination and nomophobia is not only a direct effect, but it operates through an increase in fear of missing out (FoMO). The hypothesis was examined through a mediation analysis using Hayes’s PROCESS tool (Figure 2).

[image: Diagram illustrating a mediation analysis. Rumination affects nomophobia both directly and indirectly through fear of missing out. Path coefficients: Rumination to Fear of Missing Out (b = 0.38, p < 0.001), Fear of Missing Out to Nomophobia (b = 1.57, p < 0.001). Total effect (b = 0.97, p < 0.001), direct effect (b = 0.37, p = .0482), indirect effect (b = 0.598, Bca CI [0.378, 0.865]).]

FIGURE 2
 Model of rumination as predictor of nomophobia, mediated by fear of missing out.


According to study findings, there was highlighted a significant indirect effect of rumination on nomophobia through fear of missing out, b = 0.598, Bca CI [0.378, 0.865], and similarly K2 = 0.206, 95% Bca CI [0.132, 0.285]. K2 is bounded between 0 and 1, so we can interpret this as the indirect effect being about 20.6% of the maximum value that it could have been, which is a medium and meaningful mediation effect. A high level of rumination leads to a high level of nomophobia, both directly and indirectly through increasing the fear of missing out, which leads to a higher level of nomophobia. Sobel mediation test values (z = 4.89, **p < 0.01) reconfirmed the importance of the fear of missing out factor as a mediator of the relationship between rumination and nomophobia. As we can see in Figure 2, the statistical analysis has demonstrated the presence of partial mediation within the proposed conceptual model. Specifically, it indicates that fear of missing out acts as a partial mediator in the relationship between rumination and nomophobia. It’s encouraging to note that these relationships are in line with the predicted direction.

As gender has been taken into account in previous works (65) in relation to some intervention models in treating nomophobia, showing their effectiveness especially in women, the study examined the difference in the intensity of nomophobia for man and woman participants (Table 4). We hypothesized that nomophobia is more present in young females compared to males. The outcomes from the Independent-Samples T Test indicate significant differences in nomophobia based on gender, t(192) = −4.555, **p < 0.01. Young female aged 19 to 25 years obtained higher scores on nomophobia (MD = 79.38) compared to young males of the same age (MD = 64.18).



TABLE 4 Gender differences in nomophobia.
[image: Table displaying statistical data on nomophobia. For nomophobia: mean difference is -4.555, t-value is 192, and p-value is less than 0.01. For males: sample size is 90, mean is 64.18, and standard deviation is 24.92. For females: sample size is 104, mean is 79.38, and standard deviation is 21.53. Significance notes indicate p less than 0.05 (two-tailed) and p less than 0.01 (two-tailed).]

A final refining of the analysis of nomophobia involved the time spent by students on mobile phone. Statistical data (Table 5) indicated that there is a significant difference between participants who use mobile phone more than 3 h a day and those who use it less than 3 h a day regarding the level of nomophobia, t(192) = −4.276, **p < 0.01. As the time of using mobile phone increases to more than 3 h a day, the level of nomophobia also increases (MD = 78.52), compared to the situation when time spent on the mobile phone is less than 3 h a day (MD = 64.06).



TABLE 5 Time spent on mobile phones and nomophobia.
[image: Table showing statistical analysis results. Variables include "Nomophobia" with a mean of negative 4.276, degrees of freedom 192, and p less than 0.01. "Less than 3 hours/day" has a mean of 83, standard deviation 64.06, and t-value 22.33. "More than 3 hours/day" shows a mean of 111, standard deviation 78.52, and t-value 24.00. Significance noted as p less than 0.05 and p less than 0.01 two-tailed.]



6 Discussion

Nowadays, in the empire of modern technologies, it has become really challenging to decipher the codes of human behavior. We can easily notice a variety of contrasting effects in using mobile phones, computers, the Internet and all the applications. All these are supposed to make our lives easier, but on the contrary, sometimes we experience undesirable effects on us, such as restlessness, fear and worry. In other words, there are times when, for example, using the phone leads to negative cognitive and affective reactions in terms of personal characteristics and achievements, social integration, effective interaction with the world around us and the possibility of being in continuous development. Such a negative affective reaction is nomophobia. In the scientific literature, several studies (15, 22, 27–30, 32, 80) have examined nomophobia as a factor underlying behavioral changes or negative affective reactions, and far fewer have explored what actually determines people to develop such a phobia. In light of these facts, our study wanted to highlight some triggers of nomophobia and to clarify the nature of the relationships between those predictors and nomophobia.

Our current research aimed to elucidate specific psychological factors that contribute to the presence of nomophobia among students within the Romanian university context. On this multidimensional phenomenon of nomophobia, fear of missing out (FoMO), non-pathological compulsions, and rumination, included in a regression model, in this order, played the most important role, together explaining 34% of nomophobia variance. Furthermore, the fear of missing out (FoMO) has the greatest explanatory power of nomophobia. In terms of the interpretation of these connections, there existed a direct, positive, and significant correlation between fear of missing out, rumination, and nomophobia, and a direct, negative, and significant association for non-pathological compulsions and nomophobia. This means that as fear of missing out (FoMO) and rumination increase, nomophobia also increases, and as non-pathological compulsions increase, nomophobia decreases. In other words, among Romanian students, the greater the uncertainty related to fear of missing out (FoMO) a call, a message (6) or social network updates, the greater fear of being out of mobile phone access will be. Complementary, the more students show a tendency to think passively and repetitively about personal current feeling states, own characteristics and the possible causes and consequences of these symptoms (45), the higher the level of nomophobia will be. These results confirm the hypotheses formulated in this study, and are also consistent with previous literature.

In their study, Gezgin et al. (80) identified a moderately positive relationship between nomophobia and levels of fear of missing out (FoMO). As well, Hoşgör and Hoşgör (18) showed that there is a moderately significant association and a positive direct relationship between fear of missing out and nomophobia, and that fear of missing out accounts for 30% of nomophobia. Indeed, in a study involving Chinese college students (81), highlighted that smartphone use for entertainment purposes and concerns about missing out on enjoyable experiences with friends were linked to susceptibility to nomophobia. Concerning the relationship between rumination and nomophobia, it involves a double sense. On one side, a closer review of previous studies indicates that rumination extensively predicts excessive smartphone use (44), but on the other side, in modern societies, there’s a shift in understanding rumination–it’s not only seen through a cognitive lens but also through the lens of human-device interaction. This expanded view, acknowledges how our contemplations intersect with and are influenced by our interactions with technology (82).

.Looking to map out the concepts and relationships underlying nomophobia, we have recognized that our explanatory model, focusing on the direct impact of predictors on the dependent variable, only addresses one facet of the issue. Based on previous studies (17, 18, 44, 54, 55, 83), we tested a mediator model in which the relationship between rumination and nomophobia is mediated by fear of missing out. So, we found a significant indirect effect of rumination on nomophobia through fear of missing out, which means that a high level of rumination predicts a high level of nomophobia, both directly and indirectly through increasing the fear of missing out, which, in turn, predicts a higher level of nomophobia.

Given the extent to which nomophobia has taken hold in the last few years, a comparative analysis of the variability of this phenomenon along relevant structural dimensions can improve our understanding of the concept. In the current study we have confirmed a prevalence of nomophobia in young females aged 19–25 years in comparison with young males of the same age. These findings are in line with the hypotheses formulated and are also supported by previous studies, some authors suggesting that nomophobia is present in both men and women, but specific intervention models in treating nomophobia may be more effective especially in women (16, 65).

The current study’s results align with Gonçalves, Dias, and Correia’s findings (28), indicating that the number of hours spent using smartphones daily serves as a strong predictor of nomophobia. Specifically, our study suggests that young individuals who use mobile phones for more than 3 h per day tend to exhibit higher levels of nomophobia. Basically, we are dealing here with a matter of duration in using smartphones which has been associated with terms such as excessive use or overuse of smartphones and smartphone addiction (60).

Finally, we can state that, based on the current study findings, the ideas, implicitly, the research hypotheses have been confirmed. Thus, we can emphasize the existence of a predictive model of nomophobia, in which the factors fear of missing out (FoMO), non-pathological compulsions, and rumination, included in a regression model, in this order, played the most important role. Additionally, this research has demonstrated the significant mediating effect of factor fear of missing out (FoMO) on the relationship between rumination and nomophobia. Given that we did not identify studies that put together the above-mentioned psychological factors into explanatory model of nomophobia, we believe that present results help to a better understanding of nomophobia and could guide a potential intervention to dilute this type of phobia.



7 Limitations of the study

The initial premise was rooted in previous studies indicating the prevalence of nomophobia, primarily among adolescents and university students. However, the significant limitation of the current study stemmed from the use of a study group confined to one university’s subjects. However, this does not diminish the value of the data obtained on the selected sample of participants. The results found in the present study may express a pattern that can certainly be replicated in other groups of university students. Indeed, the methodology’s reliance on a Google Form questionnaire might have impacted the objectivity and potentially introduced desirability biases in the participants’ responses to the questions. The adaptation of the questionnaires to the cultural context could be an extra limitation of the study, despite the fact that the scales showed good psychometric properties. Nevertheless, the outcomes of this study have provided significant insights and have led to comprehensive conclusions regarding potential explanations for nomophobia among young individuals.



8 Recommendations for future research

This study paves the way for future research endeavors and offers opportunities for further interpretation and exploration concerning nomophobia, for example, detailing the impact of mindfulness on nomophobia using of a multidimensional scale covering the facets of the concept of mindfulness. Furthermore, it is essential that in a future methodological investigation on nomophobia, the role of other predictor/mediator variables should also be taken into account. It would be interesting to test and clarify the relationships between depression, anxiety, psychological resilience, boredom, panic disorder, nervousness, welfare satisfaction with life and nomophobia. Ultimately, further research efforts will be essential to explore and understand nomophobia more comprehensively, using a longitudinal design with multiple measurements to more accurately capture the dynamics of this phenomenon.



9 Conclusion

According to the current research findings, fear of being without a mobile phone or losing mobile phone contact especially found in young people is predicted at 34% by rumination, fear of missing out, mindfulness, and non-pathological compulsion. Among these factors, the highest explanatory contribution for nomophobia is given by fear of missing out, which has a direct impact on the phenomenon, but also mediates the relationship between rumination and nomophobia. In other words, on one hand, a high level of rumination leads to a high level of nomophobia, both directly and indirectly through increasing the fear of missing out, which, on the other hand, leads to a higher level of nomophobia. In addition, the study indicates the prevalence of nomophobia in women, and draws attention to time duration in using smartphones daily.
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The freshmen stage is a high incidence period for psychological issues. With the increasing gap between urban and rural areas in China, the mental problems of rural freshmen are more prominent in recent years due to the huge contrast of campus life with their growth environment and other reasons. The concern for the mental well-being of both rural and urban freshman students prompted our comprehensive five-year study (2018–2022) on psychological issues in a group of 12,564 first-year students from dozens of public universities in Shandong province. The investigation employed PPS (probability proportional to size) sampling and was conducted near the the end of the first semester. Using the data gathered, we analyzed and compared the indicators of psychological problems in rural and urban freshmen by Duncan's Multiple Range Test. We also conducted a canonical correlation analysis and pathway analysis to examine the psychological factors that contribute to anxiety and depression in both rural and urban freshmen. According to the findings, rural freshmen exhibit significantly higher levels of anxiety and depression than their urban counterparts. Inferiority, obsession, and internet addiction were identified as the primary influencing factors of anxiety and depression in both rural and urban freshmen. Social phobia was found to be a significant influencing factor for anxiety in rural freshmen, while bigotry was identified as a specific influencing factor for urban freshmen. Furthermore, the results of the path analysis suggest that anxiety plays a crucial role as a mediating factor between the main influencing factors and depression. These results substantially extend former research in this area and have important implications for the development of effective intervention strategies to address anxiety and depression. According to these results, policymakers should assess and intervene of anxiety and depression as a whole, and provide mental health education according to main effect factors of freshmen from rural and urban areas. Detailed policy recommendations are in discussion and conclusion.

KEYWORDS
PPS investigation, anxiety, depression, canonical correlation analysis, path analysis, education


1 Introduction

Previous research has highlighted a high prevalence of mental health problems, specifically depression and anxiety, among undergraduate students (1–5). Adlaf et al. (6) pointed out for college students, there is a prominent inverse relationship between year of study and mental health. Lee et al. (7) studied stress, anxiety, and depression symptoms for students in a public research university in Kentucky during an early phase of COVID-19, and found rural, low-income, and academically underperforming students were more vulnerable to these mental health issues. Amir Hamzah et al. (8) studied the prevalence and related factors of depression and anxiety of freshmen in a learning institution in Malaysia, and found students lived with non-family members were more likely to have depression and anxiety.

Some recent research about the anxiety and depression include: Liu et al. (9) investigated the longitudinal relationship between anxiety and self-esteem among college students, and confirmed self-esteem as one of the leading contributors to anxiety for college students. Liu et al. (10) reviewed the literature on risk factors and digital interventions for college students' anxiety disorders from the perspectives of different stakeholders, emphasizing the important roles played by different stakeholder groups, and provides valuable references for improving the mental health of college students. Liu et al. (11) reviewed the extant literature by identifying non-pathological factors related to college students' depression, investigating the methods of predicting depression, and exploring non-pharmaceutical interventions for college students' depression.

In China, the urban-rural gap, such as income ratio, is one of the highest in the world, and the urbanization in recent years has widened the gap between urban and rural development (12–14). Thus freshmen from rural area are more likely to have serious mental problems due to the huge contrast of campus life with their growth environment and other reasons (15–17). Some typical research about mental health of rural and urban freshmen in China include: Yulong (18) and Zhixue (19) conducted comparative analysis for the mental health of undergraduate students from rural and urban areas, and found the psychological health level of rural freshmen is much lower than and urban freshmen. Yuemin (15) and Zhang (20) investigated and analyzed the mental health of college freshmen, and found the psychological problems of rural freshmen are more serious than urban freshmen. Other related research include: Wang and Wang (21) and Wenting and Zhiqiang (22), etc.

Previous research has established significant theoretical and practical foundations for studying the mental health issues of freshmen. Nonetheless, previous studies have rarely conducted comprehensive investigations into the mental health problems of freshmen from both rural and urban areas in specific provinces in China, nor have they conducted systematic statistical analyses of the factors influencing anxiety and depression among freshmen.

In this research, we took sampling investigation and statistical analysis for mental problems of totally 12,564 freshmen in dozens of public universities in Shandong province over the past 5 years (2018–2022). Based on these data, we analyzed the mental influencing factors of depression and anxiety for rural and urban freshmen separately by canonical correlation analysis and path analysis. Our findings have significant implications for the development of practical intervention strategies and the promotion of mental health among college students.



2 Materials and methods

SAS 9.4, R 4.1.2 and Mplus 7 were used for data analysis. The computer code used are available upon request.


2.1 Design of investigation

In each of the past 5 years, we have taken PPS (probability proportional to the population size sampling) investigations to freshmen in dozens of public universities in Shandong province near the end of their first semester (usually between late November through early December). The main reason that we choose this investigation period is: the freshmen in China usually have military training in the first month of their first semester, and they need a few month to adapt to college life. On the other hand, the final exams in China usually begin at the end of December or early January, thus the mental status of freshmen is relatively stable in our investigation time period.

The minimum sample size N for each year is determined by Ross (23) and Wackerly et al. (24):

[image: Equation showing sample size calculation: N equals Z squared times p times one minus p, divided by E squared.]

Under 95% confidence level (thus [image: Mathematical expression showing "Z squared sub alpha equals 1.96".]), we set p = 0.5 (the most conservative method), error rate E = 2%, and get N = 2,401. Thus in each year, around 3,000 students were chosen. The participants were chosen randomly by probability sampling, and investigations were sent to them by Enterprise WeChat. Each university's sample size is proportional to the freshmen enrolled in.

The main scale of the investigation is the mental health screening scale for Chinese college students In addition to the demographic characteristics of the participants, the scale includes 22 indicators related to mental problems: anxiety, depression, bigotry, inferiority, sensitive, social phobia, somatization, dependency, hostile attack, impulsion, obsession, internet addiction, self injurious behavior, eating problems, sleep disturbance, university adaptation difficulties, interpersonal troubles, academic pressure, employment pressure, trouble in courtship, suicidal intent, hallucinations, and delusions. The participants' demographic characteristics and descriptive statistics for mental problems indicators are in Section 3.1. Each indicator's score is represented by the index standard score (Z-score), which correlates with the level of severity of the mental issue. Fang et al. (25) have introduced the development of this scale and confirmed the reliability and the validity of the scale all reached the criterions of psychological assessment.

Before commencing the questionnaire, the participants provided written informed consent online. The research procedures adhered to the American Association for Public Opinion Research (AAPOR) reporting guidelines and were approved by the Research Ethics Committee at Shandong University of Finance and Economics in China.



2.2 Comparison of mental problems of freshmen from urban and rural areas

We use Duncan's multiple range test to conduct comparison of anxiety, depression, and other important indicators of mental problems of freshmen from urban and rural areas. Due to the limited space, we only show the contrast of anxiety and depression in Section 3.2. The comparison of other indicators of mental problems are available upon request.

The contrast of anxiety and depression of for rural and urban freshmen is in Tables 3, 4. The results show the means of anxiety and depression of rural freshmen are significantly higher than that of urban freshmen (detailed analysis is in Section 3.2). Thus we should analyze the mental effect factors for anxiety and depression separately for rural and urban freshmen.



2.3 Statistical analysis for mental effect factors of anxiety and depression

Previous research suggests that anxiety and depression often comorbid, and the comorbidity of these two conditions is a relatively frequent syndrome (26–29). Therefore, we considered anxiety and depression as a whole, and processed by canonical correlation analysis.

Canonical correlation analysis is a statistical technique used to explore the relationship between two sets of variables. It helps identify and measure the associations between two multivariate data sets, seeking linear combinations of variables in each set that have the highest correlation with each other.

The statistical analysis involved three steps: firstly, we identified the significant influencing factors of anxiety and depression separately using linear regression for rural and urban freshmen. Then, we performed canonical correlation analysis on the significant influencing factors (independent variables) and anxiety and depression (dependent variables). The core principle of canonical correlation analysis is to transform the correlation between multiple variables into the correlation between two representative variables (30–33). In this study, we used the linear combination of anxiety and depression as one representative variable, and the linear combination of the significant influencing factors as another representative variable. The results of this analysis are presented in Section 3.3.

After that, based on the results of canonical correlation analysis, we conducted path analysis for the mediating effect of anxiety on the relationship between the effect factors and depression.



2.4 Path analysis

Since the effect factors of anxiety and depression are multiple mental index of the same population, we process path analysis with multiple independent variables (path analysis with each single independent variable are available upon request).

Path analysis is a statistical method for examining relationships between variables to understand how they influence one another. It helps researchers understand complex causal relationships by analyzing direct and indirect effects among variables. The principle, models and methods of path analysis with multiple independent variables are introduced in Chapter 10 of (34), Chapter 9 of (35). Based these models and methods, we construct the path analysis on below.

By the results in canonical correlation analysis in Section 3.3, for rural freshmen, the top 4 influencing factors for anxiety and depression are inferiority, obsession, somatization, and social phobia. For urban freshmen, the top 4 effect factors are inferiority, obsession, somatization, and bigotry. In path analysis, we take the top 4 effect factors for anxiety and depression in canonical correlation analysis and internet addiction as independent variables. Internet addiction is added in path analysis because the effect of internet addiction on anxiety and depression in recent years have attracted widespread concern in previous research (36–38), etc.

The mediation effect of anxiety on the relationship between the effect factors and depression is studied in several previous works, such as Cummings et al. (29), Moscovitch et al. (39), Nima et al. (40), etc. For example, Moscovitch et al. (39) pointed out that the intervention reduced anxiety was responsible for 91% of the reduction in depression. Nima et al. (40) studied mediation effect of anxiety on the relationship between stress, self-esteem and depression. In the path analysis, for both urban and rural freshmen, we take depression as the dependent variable, and anxiety as the mediating variable. The results are in Section 3.4.




3 Results

All original program results are in figures for reference.


3.1 Descriptive statistics for the investigation

In this investigation, only questionnaires with all questions related to demographic characteristics and mental problems answered are considered as valid questionnaires. The basic sociodemographic characteristics of the participants, such as year of investigation, gender and region are in Table 1. In this table, total is the total number of valid questionnaires collected in each year.


TABLE 1 Sociodemographic characteristics of the participants.

[image: Table displaying population data from 2018 to 2022, divided into total, male, female, rural area, and urban area categories. The totals increase from 2,502 in 2018 to 2,682 in 2022. Male population ranges from 1,098 to 1,286, while female population ranges from 1,237 to 1,396. Rural area population increases from 1,006 to 1,078, and urban area population ranges from 1,462 to 1,604.]

Totally 1,325 rural freshmen and 1,380 urban freshmen are detected with mental problems. By Table 1, the total valid questionnaires from rural and urban freshmen are 5,051 and 7,513 respectively, thus the proportion of mental problems of rural freshmen is much higher than that of urban freshmen. The descriptive statistics of main indicators is in Table 2. The descriptive statistics for all indicators is in Figure 1 in program results.


TABLE 2 Descriptive statistics for main indicators of rural and urban freshmen.

[image: Table displaying mean and standard deviation values for various indicators in rural and urban settings. Anxiety: Rural Mean 1.173, SD 1.075; Urban Mean 1.075, SD 1.014. Depression: Rural Mean 1.208, SD 1.049; Urban Mean 1.046, SD 0.990. Inferiority: Rural Mean 1.197, SD 1.040; Urban Mean 1.001, SD 1.038. Obsession: Rural Mean 0.868, SD 0.984; Urban Mean 0.777, SD 0.906. Somatization: Rural Mean 1.059, SD 1.297; Urban Mean 1.026, SD 1.251. Internet addiction: Rural Mean 0.818, SD 0.950; Urban Mean 0.712, SD 0.885.]


[image: Two tables titled "Descriptive Statistics" compare various psychological variables using the MEANS Procedure. Table A lists 21 variables with statistical measures: N, Mean, Standard Deviation, Median, Coefficient of Variation, Range, Maximum, and Minimum. Table B presents similar statistics for a slightly increased sample size. Variables include Anxiety, Depression, Bigotry, Inferiority, Sensitization, Obsession, and others, with detailed numerical values for each. The tables summarize the descriptive analysis of different psychological factors.]
FIGURE 1
 The descriptive statistics for psychological problems in freshmen coming from rural and urban area. (A) Descriptive statistics for mental problems of rural freshmen. (B) Descriptive statistics for mental problems of urban freshmen.




3.2 Contrast of anxiety and depression for rural and urban freshmen

The contrast of anxiety of for rural and urban freshmen is in Tables 3, 4, and the original program results are in Figure 2. In Duncan's multiple range test, means with different letters are significantly different.


TABLE 3 Comparison of anxiety for urban and rural freshmen.

[image: Table displaying Duncan grouping results. Group A has a mean of 1.17294, with 1,325 participants from a rural area. Group B has a mean of 1.07554, with 1,380 participants from an urban area.]


TABLE 4 Comparison of depression for urban and rural freshmen.

[image: Table showing data comparison between two groups. Group A has a mean of 1.20854 with 1,325 individuals from rural areas. Group B has a mean of 1.04588 with 1,380 individuals from urban areas.]


[image: Four tables displaying statistical analysis results from a study:  A. ANOVA table for Anxiety shows significant differences with a p-value of 0.0287.   B. Duncan Grouping for Anxiety shows two groups with rural and urban area means, 1.17294 (rural) and 1.07554 (urban), not significantly different.   C. ANOVA table for Depression shows significant differences with a p-value of less than 0.0001.   D. Duncan Grouping for Depression shows two groups with rural and urban area means, 1.20854 (rural) and 1.04588 (urban), not significantly different.]
FIGURE 2
 Comparison of anxiety and depression for urban and rural freshmen. (A) P value of anxiety comparison. (B) Means of anxiety. (C) P value of depression comparison. (D) Means of depression.


From the results in Figures 2A, B, the P value for comparison of anxiety of rural and urban freshmen is 0.0154. From Table 3, the mean of anxiety for rural freshmen is 1.17294, and marked as A. The mean of anxiety for urban freshmen is 1.07554, and marked as B. From the results in Figure 2C, the P value for comparison of depression of rural and urban freshmen < 0.0001. From Table 3, the mean of depression for rural freshmen is 1.20854, and marked as A. The mean of depression for urban freshmen is 1.04588, and marked as B. These results shows the means of anxiety and depression of rural freshmen are significantly higher than that of urban freshmen.



3.3 The results for linear regression and canonical correlation analysis

To obtain the significant influencing factors for anxiety and depression of rural and urban freshmen, we take linear regression with stepwise selection separately for them. The results are in Figures 3, 4. Based on the significant effect factors (effect factors with P value < 0.05) in the results, the canonical correlation analysis is processed, and the results for rural and urban freshmen are in Figures 5, 6.


[image: Panel A and B are tables titled "Summary of Stepwise Selection." Panel A shows a stepwise selection process with seven steps, while panel B shows six steps. Each table displays variable removed, number of variables in, partial R-square, model R-square, C(p), F value, and p-value. Both panels log variables involved and statistical metrics, aiding in data analysis comparison.]
FIGURE 3
 The effect factors for anxiety and depression for rural freshmen. (A) Anxiety. (B) Depression.



[image: Two tables titled "Summary of Stepwise Selection" display variable selection processes. Table A shows variables like Honesty, Obsessiveness, Callousness, with six steps. Table B shows different variables, including Industrious, Obsessiveness, Dignity, across five steps. Both tables include metrics: number of variables in, R-Square, model R-Square, C(p), F value, and Pr > F.]
FIGURE 4
 The effect factors for anxiety and depression for urban freshmen. (A) Anxiety. (B) Depression.



[image: A graphic featuring four panels: A displays red R code defining a statistical function. B shows a blue matrix with numeric data labeled "n," "p," "q," followed by a summary of statistical output. C contains a blue matrix with coefficients for "Anxiety" and "Depression," showing numerical values. D is a scatter plot with data points clustered along a trend line, labeled axes, and a grid background.]
FIGURE 5
 Canonical correlation analysis for anxiety and depression for rural freshmen. (A) Significance test of canonical correlation coefficient. (B) Correlation coefficient. (C) Correlation coefficient. (D) Score plane isogram.



[image: Code snippet at the top left defines an R function for correlation testing. A results table on the right displays correlation coefficients, p-values, and confidence intervals for various conditions. A scatter plot at the bottom shows a positive correlation between two variables with data points clustered along a diagonal line.]
FIGURE 6
 Canonical correlation analysis for anxiety and depression for urban freshmen. (A) Significance test of canonical correlation coefficient. (B) Correlation coefficient. (C) Score plane isogram.


Figure 5 is the results of canonical correlation analysis for rural freshmen. The correlation coefficient for the first pair of variables is 0.8705504 (in Figure 5B), indicating a strong correlation, whereas the correlation coefficient for the second pair is 0.2305268, suggesting a relatively weak correlation. Additionally, based on the significance test for the canonical correlation coefficient in Figure 5A, it is sufficient to analyze only the first pair of canonical variables. The coefficients of variables are summarized in Table 5.


TABLE 5 Coefficients of variables for rural freshmen.

[image: Table showing variables and their coefficients. Variables include Bigotry (-0.002621993), Inferiority (-0.008766923), Social phobia (-0.003791107), and others. Notably, Anxiety has the largest coefficient of -0.01556757, followed by Depression (-0.01469614).]

Denote the effect factors in Table 5 in sequence as x1 through x10, and anxiety and depression as y1 and y2. The first set of canonical correlation variables is expressed by:

[image: Mathematical expressions showing two equations. Equation U includes terms involving coefficients and variables: x1 to x10. Equation V involves coefficients with variables y1 and y2. Both equations are labeled with the number 2.]

Here U is the linear combination of the significant influencing factors, and V is the linear combination of anxiety and depression.

By Bland (31) and Fei (30), the coefficient, which is also referred to as loading, of each component denotes the importance of this component.

The factors that have the greatest impact on anxiety and depression for rural freshmen, listed in order of their relatively larger loadings, are x2, x8, x4, and x3, indicating that inferiority, obsession, somatization, and social phobia are the primary factors. The moderate loadings of x9 and x7 suggest that internet addiction and impulsion also play a significant role. All of these factors have a positive effect on anxiety and depression.

Based on the isogram of the score plane depicted in Figure 5C, the data points are approximately aligned along a straight line. This indicates that the correlation between the first pair of canonical correlation variables can be effectively explained through the analysis, and this correlation is consistent and reliable.

Figure 6 is the results of canonical correlation analysis for urban freshmen. The correlation coefficient for the first pair of variables is 0.8718014, indicating a strong correlation, whereas the correlation coefficient for the second pair is 0.2933360, suggesting a relatively weak correlation. Additionally, based on the significance test for the canonical correlation coefficient in Figure 6A, it is sufficient to analyze only the first pair of canonical variables. The coefficients of variables are summarized in Table 6.


TABLE 6 Coefficients of variables for urban freshmen.

[image: Table displaying variables and their coefficients. Bigotry: -0.0038658903, Inferiority: -0.0108064212, Social phobia: -0.0020312700, Somatization: -0.0058192635, Dependency: -0.0009807333, Impulsion: -0.0025560252, Obsession: -0.0065417723, Internet addiction: -0.0018239820, Sensitive: -0.0015560315, Anxiety: -0.01499166, Depression: -0.01467019.]

Denote the effect factors in Table 6 in sequence as x1 through x9, and anxiety and depression as y1 and y2. The expression of the first pair of canonical correlation variables is:

[image: Matrix equations showing two linear combinations: U and V. U equals negative 0.0038658903 times x1, minus 0.0108064212 times x2, minus 0.0020312700 times x3, minus 0.0058192635 times x4, minus 0.0009807333 times x5, minus 0.0025560252 times x6, minus 0.0065417723 times x7, minus 0.0018239820 times x8, and minus 0.0015560315 times x9. V equals negative 0.01499166 times y1, minus 0.01467019 times y2. Equation referenced as number (3).]

According to the formula, the primary impact variables for anxiety and depression for urban freshmen in sequence are inferiority (x2), obsession (x7), somatization (x4), and bigotry (x1). Impulsion (x6) and social phobia (x3) are moderate influencing factors.

Based on the isogram of the score plane depicted in Figure 6C, the data points are approximately aligned along a straight line. This indicates that the correlation between the first pair of canonical correlation variables can be effectively explained through the analysis, and this correlation is consistent and reliable.



3.4 The results for path analysis
 
3.4.1 Path analysis for effect factors of depression (mediated by anxiety) for rural freshmen

Denote anxiety and depression as Y1 and Y2. For rural freshmen, denote inferiority, social phobia, obsession, somatization and internet addiction as X1, X2, X3, X4, X5, respectively. The strength of the relationship between each effect factor and depression is measured by effect size (also known as effect value).

The Mplus result for path analysis for influencing factors of depression (mediated by anxiety) for rural freshmen is in Figure 7. For this model, CFI = 0.982, TLI = 0.971, Chi-Square Test = 2,506.108, and degrees of Freedom = 11, which means the model fits well. From P values in Figure 7, all of the direct and indirect pathes are significant on 0.01 level, and all estimates of standardized effect sizes are positive. This means anxiety has significant mediating effect on the relationship between the effect factors and depression, and all effect factors in the model have significant positive predictive effect for depression.


[image: Standardized model results table showing estimates, standard errors, and p-values for variables Y2 and Y1. Y2 is influenced by X1 to X5, with variables X2 to X5 having non-significant p-values. Y1 is influenced by X2 to X4, with all p-values significant. Intercepts for Y2 and Y1 are shown with their corresponding standard errors and p-values. Residual variances for Y1 and Y2 are also indicated.]
FIGURE 7
 Path analysis for effect factors of depression (mediated by anxiety) for rural freshmen.


Based on the results, we we drew the path diagram on below, and conducted the effect decomposition of the effect factors of depression (mediated by anxiety) in Table 7.


TABLE 7 Effect decomposition for the effect factors of depression for rural freshmen.

[image: Table displaying effects with direct and indirect paths, effect sizes, and total effect sizes. Rows show effects \(X_1\) to \(Y_2\), \(X_2\) to \(Y_2\), \(X_3\) to \(Y_2\), \(X_4\) to \(Y_2\), \(X_5\) to \(Y_2\). Direct effect sizes: 0.380, 0.122, 0.077, 0.157, 0.136. Indirect paths via \(Y_1\), indirect effect sizes: 0.042, 0.019, 0.046, 0.035, 0.014. Total effect sizes: 0.422, 0.141, 0.123, 0.192, 0.150.]

Path diagram for effect factors of depression (mediated by anxiety) for rural freshmen:

[image: Flowchart showing relationships between psychological factors. Inferiority complex, bigotry, obsession, somatization, and internet addiction lead to anxiety and depression. Arrows indicate paths with coefficients: inferiority complex to anxiety (0.285), depression (0.127); bigotry to anxiety (0.311), depression (0.237); obsession to depression (0.093); somatization to anxiety (0.380), depression (0.122); internet addiction to anxiety (0.077), depression (0.136). Anxiety to depression (0.147).*** denotes significance.]

By Xiaoqun (34) and Hongyun (35), the indirect effect size of Xi to Y2 (i = 1…5) is computed by the effect size of Y1 on Xi times the effect size of Y2 on Y1. For example, the indirect effect size of X1 to Y2 is 0.285 × 0.147 = 0.042.

From Table 7, for rural freshmen, the effect size of inferiority (0.422) is much higher than other effect factors. The effect sizes of other effect factors in sequence are somatization (0.192), internet addiction (0.150), social phobia (0.141), and obsession (0.123).



3.4.2 Path analysis for effect factors of depression (mediated by anxiety) for urban freshmen

For urban freshmen, denote inferiority, bigotry, obsession, somatization, and internet addiction as X1, X2, X3, X4, and X5, respectively.

The Mplus result for path analysis of urban freshmen is in Figure 8. For this model, CFI = 0.991, TLI = 0.986, Chi-Square value = 2,751.772, and degrees of freedom = 11, which means the model fits well. From P values in Figure 8, all direct and indirect pathes are significant on 0.01 level, and all estimates of standardized effect sizes are positive.


[image: Standardized model results table showing estimates, standard errors (S.E.), estimate to standard error ratios (Est./S.E.), and two-tailed p-values for two dependent variables (Y2 and Y1) with multiple predictors (X1, X2, X3, X4, X5, and X6). Intercepts and residual variances for Y1 and Y2 are also included. Each row provides corresponding values.]
FIGURE 8
 Path analysis for effect factors of depression (mediated by anxiety) for urban freshmen.


Based on the results, we drew the path diagram on below, and conducted the effect decomposition of the effect factors of depression (mediated by anxiety) in Table 8.


TABLE 8 Effect decomposition for the effect factors of depression for urban freshmen.

[image: Table showing effects from variables X to Y2, detailing direct and indirect paths with their effect sizes. For example, X1 to Y2 has a direct effect size of 0.454 and an indirect effect size of 0.031, totaling 0.485. Each row lists similar data for X2 through X5.]

Path diagram for effect factors of depression (mediated by anxiety) for urban freshmen:

[image: Flowchart showing relationships between psychological factors and conditions. Inferiority complex and bigotry connect to anxiety, which influences depression. Obsession, somatization, and internet addiction directly affect depression. Path coefficients represent significance levels.]

From Table 8, for urban freshmen, the effect size of inferiority (0.485) is much higher than other effect factors. the effect sizes of other effect factors in sequence are bigotry (0.162), somatization (0.137), obsession (0.128), and internet addiction (0.101).





4 Discussion and conclusion

From the investigation and analysis, levels of anxiety and depression of rural freshmen are significantly higher than that of urban freshmen. Inferiority, obsession, somatization, and internet addiction are the main effect factor for anxiety and depression of both rural and urban freshmen. For rural freshmen, social phobia is a noteworthy main effect factor for anxiety and depression, and for urban freshmen, bigotry is a specific main effect factor for anxiety and depression. Path analysis shows anxiety has significant mediating effect on the relationship between the main effect factors and depression. These results substantially extend former research in this area.

The manifestations of these factors includes many aspects. For rural freshmen, the inferiority and social phobia mainly manifest as a fear of being looked down upon, and a tendency to be less proactive in interpersonal interactions compared to urban freshmen. Jinling (17) and Yulong (18). For urban freshmen, the bigotry usually manifest as excessive sensitivity to setbacks and rejection, and overreactions in interpersonal relationships. For both rural and urban freshmen, the internet addiction mainly manifest as spending extensive hours online to escape the pressures of life (38).

These findings have important implications for designing practical intervention strategies. First, universities and policymakers should consider the establishment and enhancement of mental health support services on campuses. This includes increasing the availability of counseling centers, mental health professionals, and resources for students. Since anxiety and depression commonly occur together, mental health workers should assess and intervene of anxiety and depression as a whole. Considering the mediating effect of anxiety in the relationship between the effect factors and depression, interventions targeting anxiety management and coping skills can be beneficial. These strategies involve cognitive-behavioral therapy, mindfulness practices, and stress reduction techniques.

Second, for students with anxiety and depression, mental health institutions could assess markers of their inferiority, obsession, somatization and internet addiction, and then take certain measures to reduce extent of these factors. For example, for freshmen with internet addiction, interventions may include educational campaigns, counseling services, promoting alternative activities (such as sports activities), and providing family and social support.

Moreover, the policymakers and mental health workers should tailor intervention and education to the specific needs of rural and urban freshmen. For rural freshmen, addressing social phobia should be a main point, with interventions aimed at reducing social anxiety and enhancing social support networks. For urban freshmen, tackling bigotry should be a priority. Promoting inclusively and diversity within the university environment can be effective in reducing the impact of these factors on anxiety and depression.

While our research has revealed significant differences between urban and rural freshmen, we should recognize the inherent diversity and individual variations within each group. Each student's experience is shaped by a unique combination of personal, socioeconomic, and environmental factors. Thus it is imperative to acknowledge the nuanced nature of these disparities and take tailored interventions and support systems that consider the individuality of each student.


4.1 Strengths and limitations

Our sampling investigation collected the data in recent 5 years, and employed PPS sampling, the investigation period and sample size is also scientifically determined. These measures ensured the strong timeliness of the investigation and the representative of the sample to the statistical population. We have also conducted comprehensive statistical analysis for mental influencing factors of anxiety and depression, as well as the mediating effect of anxiety on the relationship between the main influencing factors and depression.

This study also has certain limitations. First, the data was based on self-reported questionnaires, thus the information obtained may has a certain degree of subjectivity. Second, this survey mainly utilized the Mental Health Screening Scale for college students in China, which primarily targets the mental health issues of first-year college students. Some other factors contributing to anxiety and depression may not be included in this scale.
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Introduction: Suicide and suicide clusters within Native American Reservation communities are devastating to the entire community and increase individuals’ risk for suicide over the lifespan. The objective of this paper is to describe the Indigenous community-based participatory research protocol implemented in partnership with the Fort Belknap Indian Community in Montana, United States. The study protocol was developed to understand suicide risk and protective factors, and community-derived solutions, in a reservation community with history of a suicide cluster and high rates of youth suicide.
Methods: In this mixed-methods study, qualitative data from youth, adults, and service providers and quantitative data from 200 adolescents and young adults (aged 14–24 years) were collected in Fort Belknap, Montana from May – December of 2022. Qualitative data were collected first via in-depth interviews and focus groups. Survey questions included validated and pre-tested measures of factors youth experience across socio-ecological levels. Thematic analysis was applied to the qualitative data; and logistic regression models were used to examine relationships within the quantitative data.
Discussion: This study will add a multi-dimensional perspective to our current understanding of (1) risk and protective factors for suicide, community-derived postvention solutions, and insights on community assets, and (2) the current health and psychosocial status of youth in the Fort Belknap community. This study may serve as an exemplar of co-created, culturally safe solutions designed to address mental health resource gaps. Next steps include development of a suicide crisis response tool kit and a culturally aligned postvention intervention that will enhance individual, family, and community survivance.

KEYWORDS
 suicide cluster, Native American, youth, reservation, protective factors, risk factors, mixed-methods


1 Introduction

Native Americans (inclusive of American Indians and Alaska Natives in the United States; more broadly referred to as Indigenous Peoples, globally) have been exposed, collectively and historically, to an array of traumatic experiences stemming from settler colonialist systems. Actions involved attempts to systematically erase Indigenous peoples and culture through forced displacement from traditional and sacred land bases, depopulation through starvation, military action, forced boarding school experiences and family separation (1–6). The impact of these historical exposures is long-lasting and intergenerational (7, 8). Decades of research has shown that Native American communities experience profound distress and health inequities, including higher rates of mortality and suicide (9–11). Suicide has been a leading cause of death for Native American youth aged 15–24 years for over 40 years (12–14), and this population has the highest rate of death by suicide of any ethno-racial group in the United States (US) (15). Particular communities bear the burden of suicide, including suicide point clusters. In general, little is known about why suicide clusters form—and at times persist. Research regarding suicide clusters among Native Americans shows increased risk among rural reservations and Alaska villages (16, 17). Native American youth aged 10–24 years accounted for approximately 35% of all deaths by suicide in the Native American community (14). A suicide cluster is defined as a group of suicides, suicide attempts, or self-harm events that occur closer together in time and space than would normally be expected in a community. While rare, suicide clusters tend to occur in remote and tight-knit communities (such as reservations), where mental health resources are scarce and unemployment and economic hardships are common (18). The increased number of deaths and fear of additional losses associated with suicide clusters can have a profound impact on Native American families and communities. It can also exacerbate collective and intergenerational trauma (19). Literature has documented the stark disparities in suicide-related deaths among reservation-based Native American youth compared to their non-Native American counterparts (10). However, there remains a limited understanding of differences that exist across Native American communities and tribes, particularly in the context of existing community-based suicide response systems, assets, and infrastructures (18, 19). Among the subgroup of Native Americans (2.2 million) who receive their healthcare through the Indian Health Service (IHS)—described as “having the worst health outcomes” of any ethnic group in the US—there are vast differences in suicides (20). Among the 12 IHS Areas, suicide rates are highest among those in the Alaska Area, at 38.9 per 100,000 people, a rate 3.6 times the US national rate of 10.9 and 7 times higher than the California Area, which possesses a rate of 5.5 per 100,000. Suicide is highest among remote IHS Areas, underscoring the impact social determinants of health have on suicide, and that suicide is not race related (21).

Native American reservations, established by treaty during the Reservation Era (1851–1887) following the enactment of the Indian Appropriations Act, are areas of concentrated poverty, high distress, and increased morbidity and mortality (10, 22, 23). The risk of suicide among reservation-based Native American youth is nearly six times higher compared to those living in other areas (13). Reservations, such as Fort Belknap, experience concentrated poverty and segregation, which limits access to resources and contributes to increased morbidity and mortality (24–26). Furthermore, the persistent underfunding of IHS, coupled with the failure to allocate resources based upon need, has created limited access to resources and networks required to meet residents’ full potential, including challenges accessing health care and mental health resources (27). The gap in access to mental health care and culturally appropriate services has further exacerbated the suicide crisis across reservation-based Native American communities (10, 27–29).

As of 2020, the state of Montana had the third highest suicide mortality rate in the US, with a crude rate of 26.1 deaths per 100,000 – ranking among the top five states with the highest suicide mortality rates for over 30 years (30). Between 2011 and 2020, the nine Tribes located in Montana had the highest rate of suicide, with a crude rate of 32.0 deaths per 100,000, despite comprising only 6% of the total state population (30, 31). The Fort Belknap Reservation is extremely remote and has an average population density of <4 persons per square mile, compared to the national average of 94 persons per square mile (32). Fort Belknap also ranks among the poorest areas in Montana and in the US with approximately 50% of children under the age of 18 years living in poverty (33). In terms of educational attainment, <25% of Fort Belknap residents hold college degrees (33).

Despite these alarming disparities, Fort Belknap demonstrates considerable community support and mastery during crises, potentially resulting from strong family and community ties, connection to culture, language, and land. These distinct social and cultural assets can promote psychological resilience and collective well-being and foster psychosocial resources that can protect Native American communities against suicide and suicide clusters (25, 34, 35). For example, studies have shown interconnectedness among Native American families, systems, and communities can enhance available networks and sources of social support, thereby buffering the risk of suicide – even in the presence of potent community risk factors (36–38). Native American communities across North America are also leading culture and language revitalization efforts to reclaim traditional knowledge and practices that were formally eradicated through centuries of cultural genocide – promoting connection to tribal and cultural identity, and spiritual and traditional practices (39, 40). Increasingly, Native American communities are nurturing these cultural strengths to develop community-driven responses and interventions to address and prevent suicide (39, 41, 42).


1.1 Objective

This paper outlines the protocol for an ongoing study to understand suicide risk and protective factors, and community-derived solutions in a reservation community. With three main components, the study aims are to: (Aim 1) Explore environmental, cultural, spiritual, and relational factors (e.g., opportunities for belonging, connectedness) in the Fort Belknap community to understand how they contribute to, or protect against, youth suicide via qualitative focus groups and interviews; (Aim 2) Identify risk and protective factors for youth suicide at the individual, familial, communal, and societal levels among Aaniiih and Nakoda youth aged 14–24 years using survey methodology; and (Aim 3) Identify resources for mitigating suicides and natural helpers for the development of accessible, relevant, and effective suicide postventions on the Fort Belknap reservation through cultural and community asset mapping.




2 Methods and analysis


2.1 Conceptual model

The conceptual model (Figure 1) that guides this work was adapted from the Social-Ecological Model: A Framework for Prevention (43), in collaboration with the study’s Tribal Advisory Board (TAB) and informed by lessons learned from over 10 years of work with the neighboring Fort Peck Assiniboine and Sioux Reservation (11). Rooted in socio-ecological principles, the model encompasses two key concepts: (a) There are multiple levels of individual, relationship, community, and societal factors that contribute to suicide and thus, it is necessary to intervene at multiple levels; and (b) reciprocal causation—individual behaviors shape and are shaped by the social environment. The model guided questions asked in Aim 1 and the selection of measures for Aim 2.

[image: Diagram highlighting risk and resilience factors within the Fort Belknap Indian Reservation. Risk factors include historical trauma, lack of political power, and substance abuse, while resilience factors emphasize strong tribal identity, supportive family, and problem-solving skills. The society, family, and individual levels are addressed, showing both negative influences like poverty and positive aspects like meaningful relationships.]

FIGURE 1
 An adapted conceptual model of multilevel factors associated with risk of and protection for reservation-based youth suicide.




2.2 Study design

We used a sequential exploratory mixed-methods design, which was implemented for the purpose of triangulation and corroboration of research findings. In alignment with this design, the qualitative focus groups and individual interviews were conducted for Aim 1. Preliminary analysis of the qualitative data informed development, refinement, and selection of the subsequent quantitative survey components. A 251-item questionnaire, including demographics and 17 measures was utilized to collect data from an estimated 200 Aaniiih and Nakoda youth aged 14–24 years. Analysis of the qualitative and quantitative data was conducted sequentially and independently to explore consistency and/or divergence across findings. Following completion of both qualitative and quantitative research, two points of integration will have occurred: (1) a priori (aligned with survey guide) flexible coding and index analysis informed design and selection of the quantitative measures; and (2) during phase two of qualitative inductive thematic analysis (primary indexing and secondary thematic) confirmed findings of the quantitative results while offering thematic insights on experiences of the community.



2.3 Setting

The Fort Belknap Indian Reservation was established by treaty in 1885 and is governed by the elected Fort Belknap Community Council. The Fort Belknap Reservation is part of the Billings IHS Area, which services 11 Tribal Nations that encompass one reservation in Wyoming and seven reservations in Montana. Fort Belknap is in northcentral Montana and spans 675,147 acres (about half the area of Delaware) and is home to approximately 7,000 enrolled Aaniiih and Nakoda members (44, 45). There are four distinct communities in Fort Belknap (Hays, Lodgepole, Agency/Harlem, and Dodson), each with varying strengths, resources, and community characteristics (Figure 2). The IHS Service Unit provides health services to the Fort Belknap community by treaty and is in Fort Belknap Agency, Montana (44).

[image: Map depicting areas within a region labeled as Agency/Harlem, Hays, Lodgepole, and Dodson. Agency/Harlem is marked with Indian Health Service Unit. Hays is orange, Lodgepole is green, and Harry is brown.]

FIGURE 2
 Map of Fort Belknap Reservation.


In 2019, Tribal leaders declared a state of emergency following three youth deaths by suicide in 1 month (26). The increasing urgency to address youth suicide as a public health crisis led to the development of a research-practice partnership between the Fort Belknap Tribes, Aaniiih Nakoda College (ANC), and the Johns Hopkins University (JHU) School of Nursing in 2020.



2.4 Community-based participatory research approach

Our study leverages Indigenous and community-based participatory research methodologies to center partnerships and capacity building, which is critical to promoting evidence-based advocacy and health equity for Indigenous communities (23, 46–48). The Fort Belknap-JHU partnership encompasses partners from the Tribal Health Department and Public Health Nursing Department, who are a powerfully engaged team of public health nurse leaders and advocates who address the public health needs of the community while prioritizing a culturally aligned health care delivery model. Another essential partner is ANC, one of 35 tribal colleges in the U.S., whereby education is grounded in Indigenous ways and knowledge (49).

A critical step in establishing trusting partnerships with tribal communities includes the formation of a Tribal Advisory Board (TAB) (50). Our TAB served as the voice of the community, providing input in study design and recruitment (identification of key stakeholders and community leaders), qualitative interview guide development, selection of quantitative measures, data interpretation, and dissemination. This level of engagement directly infuses the voices of community members into the research process and strengthens the relevance and impact of study findings. Team members also participated in traditional ceremonies with community members, which served to establish and strengthen relationships, appropriately acknowledged the importance of data collection, and supported our collective healing given the sensitive nature of the study topic. Additionally, we engaged local leaders who work with youth in the community, hereafter referred to as “community champions,” to plan, promote, and support research efforts. The in-depth processes utilized to develop and leverage our relationships with the Fort Belknap community will be reported in a future publication.



2.5 Recruitment

Recruitment for our focus groups, in-depth interviews, and survey were initiated by the local community research coordinator in collaboration with community champions. We recruited participants in all four communities through word-of-mouth, flyers, and radio public service announcements. For asset mapping (Aim 3), we will recruit participants who have been involved in suicide intervention and prevention programming and research through established networks. The Fort Belknap community and TAB were also engaged in providing recommendations for participant recruitment. Utilizing snowball sampling, we asked participants to identify additional contacts for potential participation. Community champions facilitated community engagement activities such as sharing recruitment materials at local events, booking meeting facilities, and gathering food, supplies and equipment, highlighting the importance of involving community. Table 1 depicts inclusion and exclusion criteria for the study. Living within a 1-h drive of the Fort Belknap IHS Unit was a component of our safety protocol to ensure participants had adequate access to care and/or could be referred for follow-up as needed following study participation.



TABLE 1 Inclusion criteria.
[image: Table listing criteria for three research aims.   Aim 1: Qualitative criteria include willingness to participate, relevant work or personal experience, age sixteen or older, consent for minors, proximity to Fort Belknap, and community membership.  Aim 2: Quantitative survey, includes similar criteria with age range fourteen to twenty-four.  Aim 3: Community asset mapping, requires age eighteen or older and involvement in community or suicide prevention activities.]



2.6 Participant incentives and debriefing

At the end of each data collection segment all participants received an honorarium for their time and knowledge contributions. Participant incentives were as follows: Aim 1 and survey pilot participants received a $40 Visa gift card; Aim 2 participants received $30 cash. Additionally, all participants received a local mental health resource card and smudge was offered after all study activities for culturally appropriate debrief spiritual centering, cleansing, and calming (48, 51) Every Aim 2 participant was engaged in cultural debrief and mental health screening, with referrals provided if indicated, upon survey completion.



2.7 Aim 1


2.7.1 Sample size

Sample size centered on maximizing inclusion of diverse perspectives from across the four Fort Belknap communities (52, 53). Sample sizes were estimated using the following parameters: community size, suicide risk level, and TAB feedback. We drew on guidance from content and methodological experts to determine number of focus groups and their make-up (i.e., 5–10 participants per group, with separate groups for youth, adults, and service providers) (54).



2.7.2 Data collection

We conducted theoretically grounded, semi-structured focus groups and individual interviews with a diverse sample of community stakeholders and members impacted by suicide (N = 79). We offered individual interviews in the event participants felt uncomfortable in a focus group setting, given the sensitive nature of the topic. Data collection occurred in-person on the Fort Belknap Reservation—in adherence with local COVID-19 safety protocols (e.g., room capacity limits, temperature checks, masks, etc.). Participants completed a brief anonymous demographic questionnaire before their session. Interviews and focus groups were audio recorded, professionally transcribed, de-identified, and reviewed by the research team for accuracy. We used an in-depth interview guide, which was developed based on feedback and input from our TAB, subject matter experts, and community members.



2.7.3 Analysis

In phase one of the qualitative analysis, index analysis was conducted by performing flexible coding in f4Analyse® (version 2.5.2), a qualitative analysis software. The index analysis was framed by the survey guides and allowed the team of reviewers to become familiar with the data. The team coded and indexed data into a priori index code categories (risk factors, protective factors, grief experience, and postvention solutions) (53, 55). The COREQ criteria were used for structuring our analysis (56). The indexed data will be further analyzed to generate meaningful themes in phase two of qualitative analysis. The resulting themes—and the relationships among them—will be harnessed for designing a postvention response and reported in a separate manuscript.




2.8 Aim 2


2.8.1 Sample size

We used data from the neighboring Fort Peck Reservation to estimate the prevalence of suicide (7). Based on this data, we estimated that 45% of participants would screen positive for lifetime suicidal ideation and 35% would report a lifetime suicide attempt. Our goal was to detect odds ratios of approximately 1.50 or greater for each one unit increase in the predictor variable. With statistical power = 0.80 and alpha = 0.05, we can detect significant OR > 1.49 for suicide ideation and OR > 1.52 for attempts with a sample size of 200. As such, recruitment targets were 75 participants from both Hays and Agency/Harlem, and 25 each from the Lodge Pole and Dodson communities, respectively, to reach this total.



2.8.2 Data collection

Survey pilot: Prior to implementation, the survey was piloted with 11 participants to ensure participant acceptability, usability, and cultural relevance. Participants provided informed consent and for those <18 years, parental consent and participant assent were achieved. Each individual completed the survey via tablet in REDCap, a HIPPA-compliant data management software, or via paper-based copy. Participants then completed an individual interview about their experience completing the survey. Interviews were audio recorded, and trained interviewers also took detailed notes.

Survey implementation: For survey administration, the study team collaborated with community champions across the four communities to schedule data collection sites and dates, which took place in schools and community centers. Cell phone usage was not allowed in the computer labs being used for survey conduction and participants were seated at every other computer for safety and privacy purposes. These protocols were implemented as part of our Standard Operating Procedures to promote overall fidelity for data collection and reduce the potential for social desirability bias. Paper copies of the survey were available if needed to troubleshoot any technology issues, though the need for this ultimately did not arise.



2.8.3 Measures

Quantitative data were collected using pre-tested and psychometrically validated questionnaires that have previously been used with Native American populations and/or validated in cross-cultural settings (Table 2). As noted above, measures were revised based on Aim 1 preliminary findings, survey pilot findings, and feedback from TAB members and experts in youth suicide research. At a later point, three measures (polysubstance use, traumatic grief, and racial discrimination) were added at the request of the TAB and content experts so were not pilot tested with Fort Belknap youth. Aligning with our conceptual model, the 17 measures are grouped into four domains: individual, relationship/family, community, and society and are described in depth below.



TABLE 2 Measures.
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2.8.3.1 Primary outcome

The primary outcome of interest for this study was lifetime suicidal ideation and attempts. Suicide risk was measured with five dichotomous Yes/No items from the Columbia Suicide Severity Rating Scale (CSSR-S), which has been used widely to identify suicide risk among diverse populations (61). Items included were those that assessed suicide risk based on severity of ideation, intensity of ideation, behavior, and lethality.



2.8.3.2 Individual level variables

Tribal identity was assessed with an adapted version of the Orthogonal Cultural Identification Scale (57). This 6-item scale uses a 4-point response scale (None to A Lot) and was modified based on pilot feedback to measure cultural identification with Aaniiih and Nakoda tribal identity. The original version of this scale was utilized with Indigenous youth (α = 0.90) (58). Depression symptoms were assessed with the 10-item Center for Epidemiologic Studies Depression Scale-Revised (CESD-R-10), which uses a 4-point response scale (Rarely or None of the time to All of the time) (59). The CESD-R-10 is an abbreviated version of the CESD which has been validated among Native American populations (75, 76). Positive childhood experiences (between birth to age 18), including perceived feelings of safety, support, and predictability, were measured using 10-items, with dichotomous (yes or no) response options from the Benevolent Childhood Experiences Scale (60). Emotional intelligence was measured by the 33-item Schutte Self-Report Emotional Intelligence Test (SSEIT) with a 5-point response scale (Strongly disagree to Strongly agree) that includes four subscales: emotion perception, utilizing emotions, managing self-relevant emotions, and managing others’ emotions (62). Trauma symptoms were measured by the 4-item Short Form – Post-traumatic Stress Disorder (PTSD) Checklist for Diagnostic and Statistical Manual of Mental Disorders DSM-5 (PCL-5) with a 5-point response scale (Not at all to Extremely) (63). Cyberbullying experiences, and frequency of experiences, were measured by 27 items on a 5-point response scale (Not at all to Very often) from the Cyberbullying Victimization Scale (64). Adverse childhood experiences occurring in the first 18 years of life and related to the community, family, and the individual were measured by 22 items from the Philadelphia Adverse Childhood Experience (ACE) Questionnaire (65). This scale uses a combination of dichotomous (Yes/No) and Likert scale items capturing adverse childhood experiences. High-risk substance use, first use, lifetime, and current use of substances and binge drinking were assessed with selected questions from the CDC Youth Risk Behavior Surveillance (YRBS) Survey (66). Additionally, polysubstance use, or the concurrent use of substances over the past 12 months was assessed using an adapted version of Midanik et al. (67) polysubstance use scale. Perceived discrimination was measured with the 11-item Racial Discrimination Scale with a 3-point response scale (Never, A few times, Always), which was originally developed to assess discrimination experienced by Native Americans (7, 68).



2.8.3.3 Relationship/family level variables

Family relationships were assessed using 25 items with a 3-point response scale (Not at all, Somewhat, A lot) from the Brief Family Relationship Scale (BFRS): The BFRS was adapted from the 27-item Relationship dimension of the Family Environment Scale (77) and was utilized to assess family relationship domains of Cohesion, Expressiveness, and Conflict subscales (9 items each). Subscales were developed with Native American youth (69). Traumatic grief was assessed using the 19 items from the Traumatic Grief Inventory Self Report (TGI-SR): the first part of the questionnaire asks about the death of the loved one and the second part asks about symptoms related to loss of a loved one, using a 5-point Likert scale (“Never” to “Always”) (70). The first part was removed after pilot testing. Lifetime exposure to domestic violence was assessed using one item: “In your whole life, have you ever seen your mother get hit, slapped, punched, or beaten up?” and lifetime victimization to domestic violence using one item: “In your whole life, have you been hit, slapped, kicked or otherwise physically hurt?,” using dichotomous (Yes or No) responses (7, 71).



2.8.3.4 Community level variables

Communal mastery was assessed with the 10-item Communal Mastery Scale with a 4-point response scale (Strongly Disagree to Strongly Agree) (34). The scale was developed from two commonly employed measures of mastery and self-efficacy and adapted for more collectivist communities including Native American populations (34, 72) and Alaskan Native youth (73).



2.8.3.5 Societal level variables

Historical trauma was measured using three Yes/No questions developed from our previous work (78): (1) “That you know of, did any of your great-great-grandparents or elders attend mandatory boarding school?” (2) “Was their attendance and experience in boarding school talked about in your home?” and (3) “In your opinion, was their experience in mandatory boarding school negative, positive, or neutral?” (74). Historical loss was measured by the 12-item Historical Loss Scale with a 6-point response scale (Several times a day to Never) (79). This scale was used to quantify the types of losses that Native Americans might have experienced in the past and how often they are thought about in the present (79). This scale uses a 6-point Likert scale (“Several times a day” to “Never”) to measure losses and has been used in our previous study (α = 0.93) (74).




2.8.4 Analysis

All variables were summarized descriptively (means, standard deviations, interquartile range, and percentages) and distributions examined to determine if they met the assumptions of the underlying analytical models. The pattern of missing data was examined to determine if it was missing at random. Multiple imputations were used to handle missing data at the scale level. Model building was conducted by examining the bivariate relationship between each of the predictor variables and suicide attempt/ideation using logistic regression. Variables significant at the 0.05 level were moved into a multivariable logistic regression model and the area under the curve (AUC), sensitivity, and specificity was estimated to determine model fit. Next, a multinomial model was estimated with three levels of the outcome (no ideation/attempt, ideation without an attempt, suicide attempt). Suicide ideation without an attempt was the reference category utilized to explore the factors that may distinguish between suicide ideation and attempt. We began using a bivariate model and moved significant variables forward to the multivariable model. Results were also graphically displayed using forest plots. Findings from this analysis will be reported in a separate manuscript.




2.9 Aim 3


2.9.1 Sample size

We will recruit 10–12 individuals from the Fort Belknap community with expertise in suicide prevention and intervention via our existing networks to participate in roundtable discussions.



2.9.2 Data collection

We will utilize a roundtable discussion format to conduct asset mapping with community experts to identify natural helpers and resources to inform development of postvention interventions and a suicide cluster response plan. Community Asset Mapping consists of six steps: (1) defining community boundaries; (2) identifying and involving partners; (3) determining what type of assets/resources are available; (4) generating lists of organizations, associations, and institutions in the community; (5) generating lists of individuals in the community; and (6) organizing a visual map or diagram about where these resources, organizations and individuals are and how they communicate with each other (80). Together with our TAB, community leaders, and stakeholders, we will develop a Fort Belknap Community Crisis Management Plan for Preventing and Responding to Suicide Clusters. This plan will present reigning national recommendations, promising practices, and guidelines for community response. Collaborative consultation with reservation stakeholders in the design of such a plan will ensure maximum community and cultural validity for the locally developed postvention plans.



2.9.3 Analysis

The data-derived themes from Aim 1 will be particularly vital to this analysis, highlighting participant perspectives, cultural insights, and culturally aligned approaches—therein identifying community assets. Integration and comparison of qualitative (Aim 1) and quantitative (Aim 2) results will allow for triangulation to confirm areas of consistency or convergence. The resulting themes will be summarized in written form and circulated to the TAB and other community stakeholders for comments and recommendations for further improvement. Once finalized, the blueprint of the resulting community-driven postvention response will be passed along to tribal leaders for consideration of implementation and further planning.





3 Quality control and safety procedures

The study team performed internal quality management of study conduct and data collection, storage, documentation, and completion. All research staff were trained in and followed the Standard Operating Procedures to ensure study fidelity and participant safety. Quality control procedures were implemented as outlined below.


3.1 Informed consent

Study staff completed a review of completed consent form documents to ensure signature, date, time, and any optional participation notes (such as future contact) were correctly completed. The Program Coordinator reviewed each form and provided feedback to the study team to ensure proper consenting procedures were followed.



3.2 Recruitment report

The Program Coordinator produced a report each week to share at study progress meetings. This included: number of active participants, eligible individuals who required follow-up, conflicts of interest, number of participants who enrolled/declined/consented/undecided, and the number of focus groups/interviews/surveys completed overall.



3.3 Team training

The Program Coordinator facilitated training for all data collection team members on the Standard Operating Procedures and strategies for collecting data with safety and validity at the forefront. Expert trainers provided team trainings on the following topics: Qualitative Data Collection: Recruitment, Asking, Listening and Ethical Considerations; Keeper of Stories: The Responsibility of Storytellers in an Indigenous Research Context; Psychiatric Diagnostic Criteria and Cultural Safety; Working with Youth; QPR (Question, Persuade, Refer) Suicide Prevention; Safety Planning and Mandated Reporting, REDCap Basics; and Minimizing Bias in Quantitative Data.



3.4 Data management and storage

Audio recordings and transcripts were saved to the JHU OneDrive platform. Survey data were stored in REDCap (81). Hard copy documents were stored both in double locked file cabinets at the JHU School of Nursing office and in a standardized filing system in OneDrive. Survey data were reviewed at regular meetings by the Data Manager to ensure participant responses were correctly captured. All records will be kept in a secure location for a minimum of 7 years and to age 23 for pediatric participants, in accordance with Johns Hopkins Medicine Record Retention policy. Only key study team members (PI, study coordinator, and on-site coordinator) have access to the master list of participant names and IDs.



3.5 Participant safety and referrals

At completion of each survey, participants were flagged if their assessment scores indicated clinical levels of depression (a CESD-R score of 10 or above), moderate active trauma symptoms (a PCL-5 score of 8 or above), and/or suicide risk (any “yes” response to question number 1, 3 and 4 in the Adapted CSSR-S scale). A trained study staff member with a nursing background performed a debrief during which clinical flags were reviewed with each participant. In addition, referrals to local mental health providers were offered and participants were provided a mental health and referral resource card. Cultural debriefing and smudge were also offered before and after data collection to maximize participants’ safety, comfort, and healing.




4 Discussion

This study will provide multi-dimensional perspectives on the risk and protective factors for youth suicide and community-derived postvention solutions grounded in community assets and strengths. It will also enhance our understanding of the current health and psychosocial status of youth in the Fort Belknap community. Findings may be useful for addressing behavioral health needs for reservation communities across Indian Country. The US Government’s lack of resource investment and failure to address the physical and psychosocial health needs of Native Americans living on reservations established by treaty demonstrates little progress has been (and is likely to be) made towards developing context-specific suicide interventions in these communities. The variations in suicidal activity, risk factors, and mental health access across the 12 IHS geographical areas indicate tribal differences that require distinct exploration and tailored co-creation of culturally informed and community-derived interventions. To eliminate geographic disparities in suicide-related deaths and suicide clusters impacting reservation-based Native American communities, it is vital to focus research and resource allocation on Native American communities that experience disproportionately high suicide rates. In addition, the complexity of compounded trauma (individual, familial, community, historical, and intergenerational), the mental health treatment gap, and psychosocial stressors experienced by underfunded reservation communities require a multi-faceted, culturally aligned approach that prioritizes equity of voice and power between the research team and the community.

The contribution of this work will showcase the ongoing need to prioritize finding solutions to address the disproportionate mental health comorbidities (depression, anxiety, substance use disorder, complex trauma, and grief) in Fort Belknap. This work will inform a suicide crisis response tool kit and the development of meaningful culturally aligned, and safe solutions and interventions that will enhance individual, family, and community survivance (82). Overall, our study will serve as an exemplar of co-created, culturally safe solutions designed to address mental health resource gaps, which may be useful for other research-practice partnership teams.



5 Ethics and dissemination

This study was authorized by Fort Belknap Tribal Resolution #182–2020 and received Human Subjects approval from the Johns Hopkins School of Medicine (00305879) and Aaniiih Nakoda College Institutional Review Boards (IRBs). Protocol amendments were submitted as an amendment to both IRBs. All manuscripts and presentations are submitted to ANC IRB for review and approval. We obtained a Certificate of Confidentiality (CoC) through the National Institutes of Health (NIH), which further protects the privacy of study participants. Due to the CoC, investigators and others who have access to research records will not disclose identifying information except when the participant consents or in certain instances when federal, state, or local law or regulation requires disclosure. NIH expects investigators to inform research participants of the protections and limits to protections provided by a Certificate issued through this Policy.
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Background: The public health measures taken in educational institutions during the COVID-19 pandemic had complex influences on students’ mental health. This study aimed to evaluate the prevalence and sociodemographic determinants of Depression, Anxiety, and Stress immediately after the COVID-19 pandemic among students at Qassim University, Saudi Arabia.
Methods: We conducted a cross-sectional study among Qassim University students in Saudi Arabia. All students registered for the academic year 2022 were invited to participate in a survey through social media. A total of 453 participants completed an online survey that included the DASS-21 for assessing the emotional states of Depression, Anxiety, and Stress.
Results: The mean scores for Depression, Anxiety, and Stress, were 10.70, 11.18, and 10.40, respectively. At least 18% of the students reported experiencing moderate-to-severe levels of Depression, Anxiety, and Stress. The study showed that the feminine gender was associated with higher Depression, Anxiety, and Stress scores.
Conclusion: Students in the current study described experiencing higher levels of Depression, Anxiety, and Stress during the COVID-19 pandemic. The findings of the present study can help universities take targeted measures to address the impact of a pandemic like COVID-19 on students’ mental health.
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 COVID-19 pandemic, mental health, anxiety, depression, stress, students, Saudi Arabia


1 Introduction

The outbreak of coronavirus disease (COVID-19) has had a significant impact on the lives of people around the world, particularly after the declaration of a global pandemic by the World Health Organization on 11 March 2020 (1). In response to the pandemic, many countries have implemented a range of public health and social measures, such as travel and personal movement restrictions, shutting down of public areas, mandating face masks, and other measures to combat COVID-19. Saudi Arabia reacted quickly by imposing strict public health measures, including a travel ban, shutting down shopping centers and mosques, applying lockdown measures, implementing curfews, and suspending physical attendance to all educational institutions and workplaces except for critical jobs (2–4). The alarming increase in COVID-19 cases worldwide during the pandemic was associated with a considerable change in many aspects of people’s lives. This unprecedented situation impacted people’s psychological status. People were frightened and anxious. A recent systematic review reported that, during the pandemic, the prevalence of Stress was 29.6%, Anxiety was 31.9%, and Depression was 33.7% among the general population (5). Even before the COVID-19 pandemic, the world experienced various outbreaks over the past few decades, which caused post-traumatic Stress symptoms among people living in outbreak areas (6). Studies have also shown that the swine flu, Ebola, MERS, and SARS epidemics have caused mental health problems such as Depression, Anxiety, and fear of infection (7–9).

Universities and schools in Saudi Arabia have smoothly moved to virtual and distance learning during the pandemic. This shift was supported by the enhanced technology and digitalization of most services in the country (10). However, shifting the study mode and other social distancing measures have caused various challenges among students. Mental health issues, technological competency and accessibility, and the home learning environment were common challenges faced by Saudi Arabian students (11, 12).

The unprecedented experience of public health measures, particularly those related to teaching and learning, had complex influences on students’ mental health. The effect of COVID-19 on the mental health of university students during the pandemic has been investigated in many studies worldwide (13–22). A study conducted in six Middle Eastern countries reported that the total prevalence of Depression, Anxiety, and Stress was 57, 41, and 38%, respectively (23). A study conducted among rehabilitation students in Bangladesh revealed a high prevalence of Depression, Anxiety, and Stress symptoms during the COVID-19 pandemic (24). University students in France experienced similar psychological symptoms during the pandemic (25). In Saudi Arabia, many studies have investigated the impact of the COVID-19 pandemic on the mental health of university students. A systematic review found that the prevalence of Depression among medical students in Saudi Arabia ranged from 30.9 to 77.6%, with a mean prevalence of 51.5% (26). Another study conducted among medical and dental students in Saudi Arabia found higher levels of Depression (69.9%), Anxiety (66.4%), and Stress (70.9%) (27). According to a nationwide study in Saudi Arabia that aimed to investigate the psychological impact of COVID-19 among dental students, Depression, Anxiety, and Stress were highly prevalent during the pandemic (28). A study conducted among medical and non-medical students of Umm Al-Qura University, Saudi Arabia, reported that approximately 54, 53, and 38% of participants suffered from Depression, Anxiety, and Stress, respectively. The analyses showed that the two groups did not differ significantly in terms of Stress and Depression (29).

To the best of our knowledge, most of the published studies that assessed the psychological impact of COVID-19 among university students in Saudi Arabia were conducted among medical science students (26, 29–35). For example, a study was conducted to assess the prevalence of Depression, Anxiety, and Stress symptoms among medical students of Sulaiman Al Rajhi University, Al Bukayriyah, Saudi Arabia during quarantine and while learning online shortly after the announcement of documented COVID-19 cases in the Kingdom of Saudi Arabia (33). The experience of COVID-19 may differ between the medical and non-medical students. Studies conducted among all students mostly focused on the COVID-19 pandemic period (36–39). Therefore, from these studies, we do not know how the provenance changes post-pandemic when students start returning to their studies. For example, a study was conducted to assess the psychological condition of university students in Saudi Arabia during the COVID-19 pandemic. During the period between 4th and 18th of June 2020, students of Umm Al-Qura University in Saudi Arabia were invited to complete an online survey (39). This study aimed to evaluate the prevalence and sociodemographic determinants of Depression, Anxiety, and Stress during the COVID-19 pandemic among students at Qassim University, Saudi Arabia. Even if the pandemic is over, this finding will be relevant to preparedness for future pandemics. Moreover, the study will present disaggregated data by sociodemographic factors so that the universities can adopt targeted prevention strategies throughout Saudi Arabia.



2 Materials and methods


2.1 Study design and setting

We conducted a cross-sectional study to assess the psychological impact of the COVID-19 pandemic among students from all colleges within Qassim University, Saudi Arabia. Data were collected using an online questionnaire survey between 1 April 2022 and 31 May 2022. The survey was distributed via different channels, such as university email and social media. A total of 453 students across various colleges at Qassim University, Saudi Arabia have been included in the final analysis of this study.



2.2 Instrument

The Depression Anxiety Stress Scale-21 (DASS-21), a validated tool for screening to assess the psychological impact of the COVID-19 pandemic on mental health disorders among students, was administered (40). DASS-21 items were created to measure the emotional states of Depression, Anxiety, and Stress. The three DASS-21 scales have seven elements each and are further broken down into subscales. The Depression Scale assesses dysphoria, hopelessness, devaluation of life, self-deprecation, lack of interest/involvement, anhedonia, and inertia. The Anxiety Scale assesses situational anxiety, skeletal muscle effects, autonomic arousal, and subjective feelings of anxiety. The Stress Scale gauges issues with de-stressing, nervous arousal, and characteristics such as being easily agitated or angry, irritable/over-reactive, and impatient.

The validity and reliability of DASS-21 were examined using confirmatory factor analysis. We used the following criteria to assess the measurement model given by Hair et al. (41): loadings >0.70, composite reliability (CR) >0.70, average variance extracted (AVE) > 0.50, VIF < 5, and Cronbach’s alpha >0.70. Henseler et al. (42) stated the value <0.835 for discriminant validity. From Tables 1, 2 and Figure 1, it is clear that DASS met the threshold, and the scale of DASS is reliable and valid.



TABLE 1 Measurement model (confirmatory factor analysis).
[image: Table displaying variables related to Depression, Anxiety, and Stress with their respective items, loading, composite reliability (CR), average variance extracted (AVE), Cronbach's alpha (α), and variance inflation factor (VIF). Depression includes items D1, D3, and D5 with loadings of 0.717, 0.800, and 0.763, CR of 0.805, AVE of 0.579, α of 0.637, and VIF values ranging from 1.224 to 1.294. Anxiety includes items A3 to A6 with higher loadings, a CR of 0.877, AVE of 0.643, α of 0.813, and VIF between 1.402 to 2.169. Stress includes items S1 to S7 with a CR of 0.879, AVE of 0.591, α of 0.827, and VIF values from 1.640 to 1.901.]



TABLE 2 Discriminant validity Fornell–Larcker.
[image: Correlation matrix table displaying relationships among four variables: Anxiety, DASS, Depression, and Stress. Notable correlations include Anxiety with DASS at 0.923 and Depression with Stress at 0.629.]

[image: Flowchart illustrating the relationship between indicators and three constructs: Depression (D1, D3, D5), Anxiety (A3, A4, A5, A6), and Stress (S1, S2, S3, S6, S7). Each construct influences the DASS with specific loading values: Depression (0.818), Anxiety (0.923), and Stress (0.921).]

FIGURE 1
 CFA (measurement model DASS).




2.3 Procedures

The survey was announced through the communication channels of Qassim University and social media. An online questionnaire was used to collect data. The questionnaire was composed of four parts: I. The sociodemographic composition of students when COVID-19 was widespread; II. Student characteristics relating to the institution and education; III. Medical, psychiatric, and COVID-19 issues affecting students; IV. Students experienced Depression, Anxiety, and Stress Scale-21 (DASS-21) during the COVID-19 epidemic.



2.4 Variables

The dependent variables were Depression, Anxiety, and Stress, as measured using the DASS-21. The final score for the DASS-21 was determined by summing the results for the pertinent items and multiplying them by two. Scores for each subscale were divided into five levels: normal, mild, moderate, severe, and extremely severe. Stress was classified as normal (0–14), mild (15–18), moderate (19–25), severe (26–33), and extremely severe (34+). Depression was classified as normal (0–9), mild (10–13), moderate (14–20), severe (21–27), and extremely severe (28+). Anxiety was classified as normal (0–7), mild (8–9), moderate (10–14), severe (15–19), and extremely severe (20+).



2.5 Data analysis

After data collection, the information was updated, cleaned, coded, entered into an Excel file and then exported to Stata version 15 for analysis. Frequency and percentages were calculated for categorical variables and mean and standard deviation for continuous variables. Bivariate analysis was used to discover correlations between the dependent (Depression, Anxiety, and Stress) and independent variables using a t-test for binary independent variables and ANOVA for categorical independent variables. Then, multivariable analysis was performed using multiple linear regression to investigate the association between Depression, Anxiety, and Stress and sociodemographic variables. The findings of the study are then presented in the appropriate figures and tables.



2.6 Ethical consideration

Participants were informed that their answers would be confidential and used only for scientific purposes. The research was approved on 29 March 2022 by the research ethics committee of Qassim University, Saudi Arabia.




3 Results


3.1 Participant characteristics

A total of 453 students participated in this study. The average age of the participants ranged from 18 to 24 years, and most of the participants were male (n = 289; 63.8%). Fifth-year students comprised most participants (n = 101; 22.3%), followed by first-year students (n = 99; 21.9%). Furthermore, 96% of the participants reported living with their families. In addition, most (n = 311; 68.7%) of students attended a non-medical college (Table 3).



TABLE 3 Demographic and descriptive data of the students of Qassim University (N = 453).
[image: A table displaying survey data on various variables with corresponding numbers and percentages. Variables include age, gender, academic year, living situation, college type, provision of health supplies, social distancing, academic interruptions, medical histories, COVID-19 concerns, and adherence to protocols. Percentages address demographics and behaviors related to health and education during COVID-19.]



3.2 Institutional and educational variables during the COVID-19 pandemic

A total of 64% of students agreed that the college should supply sufficient masks and hand sanitizer. In addition, 50.6% of students agreed with a commitment to social distancing at a reasonable distance between students, faculty, and staff at the college. In addition, 93% of students apologized/withdrew from the semester, and 74% were worried about their GPA score and lack of knowledge (Table 3).



3.3 Medical illness, psychiatric, and COVID-19 complications

The majority (92%) of students reported not having any chronic medical illness, but 47% reported having a history of a chronic medical condition in their families. In addition, 90% of students reported not having a past psychiatric history, and 89% of students did not have a family psychiatric history. A total of 80% of students reported applying face masks regularly, and 67% agreed with the full implementation of the COVID-19 protection protocol. A total of 65% of students had a history of contact with confirmed or suspected COVID-19. In addition, 59% of students had relatives or acquaintances infected with COVID-19. One-third (34%) of students were afraid of infection (Table 3).



3.4 Description of Depression, Anxiety, and Stress

For Depression, Anxiety, and Stress, the mean scale scores were 10.40, 11.18, and 10.70, respectively. On the Stress scale, 70.42% of individuals reported normal levels of Stress, while 9.05% reported severe levels of Stress. However, 42.83% reported normal Anxiety, and 46.58% of the students had normal Depression levels (Table 4).



TABLE 4 Descriptive statistics of Stress, Anxiety, and Depression among Qassim University students (N = 453).
[image: Table displaying the distribution of stress, anxiety, and depression levels among subjects. Categories include Normal, Mild, Moderate, Severe, and Extremely severe. Each category lists the number of participants \(n\) and the percentage for stress, anxiety, and depression. The mean and standard deviation score are also provided for each condition: Stress (10.40, 9.82), Anxiety (11.18, 9.70), and Depression (10.70, 7.84).]



3.5 Sociodemographic variables associated with Depression, Anxiety, and Stress

The mean scores for Depression, Anxiety, and Stress symptoms among women were 13.56, 13.90, and 12.52, respectively. Men had mean values for Depression, Anxiety, and Stress of 9.66, 9.63, and 8.61, respectively. Male students had higher mean values than female students on Stress (p < 0.001), Anxiety (p < 0.001), and Depression (p < 0.001), respectively (Table 5).



TABLE 5 Factors associated with Stress, Anxiety, and Depression (Bivariate analysis, N = 453).
[image: Table displaying risk factors categorized by gender, age, college type, academic year, and living situation for stress, anxiety, and depression. Mean (M), standard deviation (SD), and p-values are shown. For stress, women have higher averages than men. Anxiety and depression data follow a similar trend. Age group 18-24 shows higher values in stress and anxiety compared to those over 24. Medical students and those living with family have slight variations across all categories, with first-year students exhibiting lower stress and anxiety levels than higher years.]

The study showed that the mean scores for Depression, Anxiety, and Stress levels for students aged 18–24 were 10.49, 11.24, and 10.96, respectively. The mean values for Stress, Anxiety, and Depression in students over 24 were 9.61, 10.65, and 8.39, respectively. Students aged more than 24 had higher mean values than those aged 18–24 years on Stress (p = 0.564), Anxiety (p = 0.698), and Depression (p = 0.035) (Table 5).

For medical students, the mean scores for Depression, Anxiety, and Stress were 10.56, 11.52, and 10.52, respectively. For non-medical students, the mean scores for Depression, Anxiety, and Stress were 10.76, 11.02, and 10.35, respectively. Stress scores for non-medical students were higher on average (p = 0.861). At the same time, the mean Anxiety and Depression scores were slightly higher among students from the medical colleges (p = 0.612 and p = 0.806, respectively) (Table 5).

The mean values of Depression, Anxiety, and Stress for first-year students were 9.68, 10.24, and 9.11, respectively; 11.62, 11.81, and 10.82 for second-year students, respectively; 11.21, 12.53, and 12.08 for third-year students, respectively; 11.89, 10.83, and 10.33, respectively, for the fourth-year students; and 8.87, 10.32, and 9.47, respectively, for fifth-year students (Table 5).

The multivariable analysis shows that gender (p ≤ 0.001) was associated with Stress, Anxiety, and Depression. Compared to first-year students, students studying in the third year experienced higher levels of stress (p = 0.005), anxiety (p = 0.027), and depression (p = 0.053). Similarly, compared to first-year students, students studying in the fourth year also experienced higher levels of depression (p = 0.006) (Table 6).



TABLE 6 Impact of demographic factors on Stress, Anxiety, and Depression (multivariable analysis).
[image: Table comparing coefficients, confidence intervals, and p-values for stress, anxiety, and depression. Variables include gender, age, college type, academic year, and living situation. Women show higher coefficients for stress, anxiety, and depression compared to men. Older age and non-medical college type correlate with lower coefficients. Anxiety and depression coefficients vary by academic year and living situation.]




4 Discussion

This study aimed to evaluate the prevalence and sociodemographic determinants of Depression, Anxiety, and Stress during the COVID-19 pandemic among students at Qassim University, Saudi Arabia. Our study found that at least 30% of the students experienced higher levels of Stress, 47% of students experienced higher levels of Anxiety, and 43% of students experienced higher levels of Depression.

During the pandemic, Qassim University ceased all operations, there were also several nationwide lockdown measures at the community level. In addition, students were afraid of being infected with COVID-19. Given the situation, it is natural that the students suffered from psychological distress. In our study, the mean levels of Depression, Anxiety, and Stress were 10.70, 11.18, and 10.40, respectively. These results were consistent with a study conducted in Saudi Arabia on the general population during the COVID-19 pandemic (43). A systematic review also found similar levels of abnormal Depression, Anxiety, and Stress among the general population (44). Furthermore, our findings are similar to a study conducted among nursing students from Hong Kong during the COVID-19 outbreak (45).

Our study found that, among Qassim University students, at least 30% of the students experienced higher levels of stress, 47% of students experienced higher levels of anxiety, and 43% of students experienced higher levels of depression. A study conducted among university students across Saudi Arabia during the pandemic (2 April 2020–5 April 2020) that used the DASS-21 tool also found similar levels of Depression (56%), Anxiety (40%), and Stress (41%). Another study conducted among university students in Riyadh found that 75% of the university students suffered different levels of depression during the pandemic (46). It is possible that the pressure students felt to complete their coursework successfully, earn top marks, and perform at their best during their education are contributing factors to these elevated levels of Depression, Anxiety, and Stress (47). Our study was conducted toward the end of the pandemic when the students started coming back to the university. Nonetheless, the prevalence of psychological symptoms suggests that students need professional support even after the pandemic is over, and the impact of the pandemic is present even after it is almost over. Due to a lack of data from the rest of Saudi Arabia, generalizations cannot be made about these findings. However, the data are comparable to previous studies conducted in Saudi Arabia. This suggests that university students in Saudi Arabia experienced abnormal levels of Depression, Anxiety, and Stress during and after the COVID-19 pandemic.

The Stress associated with attending university may be brought on by several things, including the need to memorize vast amounts of material, academic rivalry among students there, grade point averages, and a fear of failing (48). We evaluated the mental health of students in Saudi Arabia using the pre-validated DASS-21. It, therefore, had the additional benefit of making it simple to compare the findings with those of research reporting on variables related to mental health. This was especially true for most studies involving students because those studies used the DASS-21. The findings of the study were comparable to the research on Saudi Arabian dentistry students.

In our study, female students experienced more Depression, Anxiety, and Stress than male students. A systematic review, found that female medical students in Saudi Arabia also had a higher risk of depression than male students (26). In a study conducted among dental students in Saudi Arabia, depressive symptoms were higher in female students than in their male counterparts (47). Our findings were consistent with the research on the mental health of students in various other nations (49–53). Contrary to the results from our study, a study conducted among Jordanian university students found that male participants were influenced more than female participants (54). Clinical elements, including technical skills, were the most distressing for male students (54). However, the sociocultural context of Saudi Arabia may differ. This finding could be explained by the fact that, compared to men, women tend to have greater hyperactivity and cognitive disorders (55). Moreover, women experience more mental health problems due to the responsibilities they acquire from an early age, exposure to sexual abuse, and domestic violence (56).

In this study, the levels of Depression, Anxiety, and Stress did not differ according to the age of the student or field of study (Medical vs. Non-medical). A previous study conducted among Saudi Arabian university students did not find age and field of study to be associated with mental health symptoms (57).

According to the findings, first-year students experienced lower levels of Depression, Anxiety, and Stress than third-year senior students. A study conducted in Malaysia also found higher psychological symptoms among senior students (58). This could be due to the increasing workload in senior year and the fact that senior students are closer to graduation and must consider the future. A study conducted among orthodontic students before COVID-19 found no difference in Depression, Anxiety, and Stress levels among students from different academic years (59). This could be due to differences in the study context and sampling variations. It is also possible that COVID-19 may have contributed to higher stress among senior students in the middle of their university studies. According to a study by Naidu et al. on the causes of stress and psychological problems in college students, the general stress level increased as the students progressed (60). However, in our study, the experience of higher levels of stress was not consistent across all academic years. Further research is needed to understand this issue better.

This study has some important strengths. We used virtual data collection suitable for a pandemic, given that Saudi students are used to online activities. The data were collected immediately after the pandemic was almost over and when students started attending in-person classes. Therefore, our study findings represent the mental health status of students as they return to classes after the pandemic. We used the standard tool DASS-21, which allowed us to compare our findings with other studies. In addition, we have established the validity and reliability of DASS-21 for this study population. Finally, we have collected data from students of all disciplines, so the data are representative of all university students. Our study will contribute to the existing body of knowledge about the prevalence of stress, anxiety, and depression after a pandemic is over. Although we cannot conclude the impact of a pandemic from this study, it can highlight the need for public health measures to be taken post-pandemic. Moreover, our findings can shed light on the characteristics of students more prone to experiencing psychological symptoms due to a pandemic.

The study had some limitations. The non-probability nature of the sampling of the students may limit our findings’ generalizability. Given the fact that we had to reach the students virtually, it is possible that our sample is not representative of all types of students. Moreover, we only collected data from Qassim University students, so the findings can only be generalized to universities that are similar to Qassim University in terms of student profile. Nonetheless, our results are comparable to other studies conducted in Saudi Arabia among University students. We only collected data at a one-time point; thus, we cannot understand how psychological symptoms changed throughout the pandemic.



5 Conclusion

Students in the current study reported experiencing higher levels of Depression, Anxiety, and Stress immediately after the COVID-19 pandemic when they returned to classes. Depression, Anxiety, and Stress levels were associated with gender. These findings suggest that, even after the pandemic is almost over, students may experience psychological symptoms as they return to study. The findings of the current study can help universities gauge and treat current Stress, sadness, and Anxiety levels, as well as direct program development and mental health program implementation. Future research in this field should focus on developing and evaluating effective interventions to prevent and manage psychological symptoms among university students experiencing pandemics such as COVID-19.
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Introduction: This study examines how job market changes affect individuals’ leisure choices and satisfaction, focusing on worker classes that have undergone daily life changes (e.g., economic and social activities) due to the coronavirus disease-2019 (COVID-19) pandemic.
Methods: A population-based cross-sectional study design was employed. South Korean workers aged 20–59 years answered an online survey administered from September 14 to October 4, 2021. Ultimately, 764 responses were used in the analysis. The measures used in this study consisted of factors affecting infectious disease risk perception and leisure satisfaction among the six new worker classes that emerged during the pandemic, according to socio-demographic status.
Results: The results showed that among male participants, social, emotional, physical, environmental, and educational factors of leisure satisfaction were more strongly affected, with higher social, physical, and interpersonal relationships being factors in the perception of infectious disease risk. Among female participants, the interpersonal relationship factor of perceived risk was significantly affected by the social, emotional, and educational factors of leisure satisfaction. Interpersonal relationships, affected leisure satisfaction among members of Classes 1–3, who experienced no change in pay. However, for the members of Class6 who experienced a decrease in pay, the economic factor negatively affected leisure satisfaction and played a pivotal role in our findings.
Conclusion: This study verified the risk factors that inhibit leisure satisfaction among new worker classes that emerged during the COVID-19 pandemic. Furthermore, the psychological health of people suffering pandemic-related financial constraints was affected, as they experienced a lower quality of life owing to reduced leisure activities and satisfaction.

KEYWORDS
 COVID-19, leisure activities, leisure satisfaction, new worker classes, perceived risk of infectious disease


1 Introduction

During the coronavirus disease pandemic (COVID-19) in South Korea, work and leisure activities, essential elements of human life, were significantly affected due to public health and safety measures (1). To address the pandemic, strict social distancing measures were implemented, leading to the transformation of numerous leisure activities into home-based endeavors, thereby blurring the boundaries between domestic life and leisure pursuits (2–6).

Satisfaction derived from work, wages, and leisure significantly influences overall life satisfaction (7–12). Higher incomes have been associated with a more diverse range of leisure activities, contributing to increased positive life satisfaction (13). Conversely, financial stress inhibits participation in leisure activities (14). The pandemic worsened employment challenges, resulting in an increase in temporary and low-wage jobs, further widening the wage gap among different worker classes (15). These economic disparities directly impacted leisure opportunities, especially for newly classified worker classes (16).

Additionally, stringent regulations limited gatherings to four or fewer individuals until 6 p.m., exclusively for fully vaccinated individuals. Post 6 p.m., gatherings were further restricted to a maximum of two individuals. Furthermore, restaurants, cafes, and indoor sports facilities were allowed to operate until 10 p.m (17). These measures significantly restricted leisure activities, adversely impacting leisure satisfaction and overall quality of life.

Amid the economic challenges brought on by COVID-19, individuals’ perceptions of infectious diseases as a significant threat to their financial stability led to profound psychological distress (18). The emergence of new working classes during the pandemic intensified existing inequalities (19). Professionals and managerial workers with remote work options (Classes 1–3) fared better, while Class 6 workers in sectors like retail and restaurants faced severe economic hardship (16). Economic instability directly limits leisure activities due to financial constraints, underscoring the need to explore shifts in leisure pursuits across all working classes amid pandemic-induced economic fluctuations.

Understanding leisure needs and satisfaction is crucial for comprehending how individuals select and continue to participate in leisure activities (20–22). COVID-19 has drastically altered the landscape of leisure activities (23, 24) and satisfaction, as individuals adjusted their pursuits in response to the perceived physical and functional risks associated with the virus (20, 25–28). This study examines the transformations in leisure activities and satisfaction influenced by changes in working hours and financial conditions caused by the pandemic. Specifically, it investigates the decline in individual leisure engagement throughout the pandemic, attributing it to factors such as altered economic activities, fear of disease transmission, and adherence to social norms that discouraged physical contact. The study specifically focuses on the unique challenges faced by different working classes, aiming to discern how pandemic-induced shifts in the labor market and resulting risk perceptions influenced their leisure choices and satisfaction levels. The study findings serve as a foundation to formulate strategies to address the limitations faced by working classes in leisure activities, introduce innovative leisure pursuits, and enhance overall leisure satisfaction (Figure 1).

[image: Flowchart depicting relationships among four elements: "Leisure Satisfaction" connects to "New Worker Classes" and "Perception of the Risk of Infectious Diseases." "Gender" also links to "Perception of the Risk of Infectious Diseases."]

FIGURE 1
 Proposed research model.




2 Methods

Workers in their 20s to 50s engaged in leisure activities were recruited through convenience sampling. The survey was administered online from September 14 to October 4, 2021, by the Korean research company Macromill Embrain. Before taking the survey, research participants were educated on the content, purpose, and ethics of the study. A survey was administered to those who agreed to participate. We gave respondents a mobile coupon worth 3,000 won (2–3 dollars) as an incentive for participating in this study. A total of 790 responses were collected, indicating a return rate of 95%. After excluding 26 surveys with multiple or missing responses, as well as those inaccurately written, 764 copies were analyzed.


2.1 Research participants

Reich (19) classified new classes of workers that emerged after the outbreak of COVID-19. (1) The Essentials-1: Workers maintaining their regular work hours and wages in spite of the pandemic. (2) The Essentials-2: Workers operating with reduced hours or alternating workdays while maintaining their pre-pandemic wages. (3) The Unpaid-1: Employees continuing to work as usual but receiving reduced wages. (4) The Unpaid-2: Workers operating with reduced hours or alternating workdays and receiving reduced wages. (5) The Forgotten: Employees on unpaid leave, working in temporarily closed workplaces, placed on standby, or not working at all during the pandemic. Based on this, Kim and Kang (16) classified six new classes specific to Korea and developed corresponding scales for these new classes. The demographic characteristics of the participants are presented in Table 1.



TABLE 1 Participant characteristics.
[image: Table showing demographic and behavioral data. It lists sex, age groups, new working class, and leisure activities with numbers and percentages. Males: 402 (52.6%), females: 362 (47.4%). Major age group: 20s at 230 (30.1%). Most common working class category: Class 2 with 484 (43.4%) commuting without pay change. Predominant leisure activity: relaxing activities at 347 (45.4%). Total sample size: 764.]



2.2 Measurement instrument

The collected data were analyzed using SPSS 26.0. After completing the first draft of the survey, one professor and two PhD-holders in the field of leisure science verified its content validity to confirm item content appropriateness. A frequency analysis was conducted to investigate the variables representing socio-demographic characteristics, and an exploratory factor analysis was conducted to examine the components of infectious disease risk perception and leisure satisfaction. To verify reliability, internal consistency was assessed using Cronbach’s α. Multiple linear regression analysis was conducted to analyze the relationship between the risk perception of infectious disease and leisure satisfaction according to socio-demographic factors.



2.3 Measurement tools

The research measures used in this study captured perceptions of the risk of infectious disease, leisure, and leisure satisfaction among each new class of worker during the pandemic. The socio-demographic variables used by Kim and Kang (16) and Sun (29), were modified and supplemented pursuant to the purposes of the present study. The survey consisted of four sets of items on sex, age, new classes of workers, and leisure activities.


2.3.1 Perception of the risk of infectious diseases

A scale measuring the perceived risk of fine dust (30) that was modified pursuant to the COVID-19 pandemic and a scale measuring the perception of risks related to COVID-19 (31) were used. The adapted scale comprises 11 items across four (economic, social, physical, and interpersonal) relationship factors, measured on a 5-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The results of the exploratory factor analysis conducted to determine the validity of the tool are shown in Table 2. These four factors were extracted from the 11 input items. Data were examined using Bartlett’s test of sphericity and the Kaiser-Meyer-Olkin (KMO) test to determine whether the population followed a normal distribution and whether the data were appropriate for factor analysis. This resulted in a value of 0.741, an overall cumulative variance of 68.267%, and an approximate chi-squared value of 2,323.526, p < 0.001. However, one item (risk perception_physical1) was removed because its factor loading was lower than the reference value (0.40). The reliability of the tool used in Kim (31) was 0.711; the reliability of the tool used in the present study was 0.748, as represented by Cronbach’s alpha.



TABLE 2 Exploratory factor analysis of the perception of the risk of infectious disease.
[image: A table displays factor analysis results related to COVID-19 risk perceptions, categorized into social, economic, interpersonal relationship, and physical perception items. Each item shows loading values across four factors, alongside communalities (h2). The table includes reliability, eigenvalues, variance percentages, and cumulative variance percentages. Kaiser-Meyer-Olkin and chi-square statistics are noted at the bottom.]



2.3.2 Leisure satisfaction

Leisure satisfaction was measured using the Korean Leisure Satisfaction Scale (KLSS) (21) based on the Leisure Satisfaction Scale (LSS) (32). The original LSS consists of psychological, educational, physical, relaxational, physiological, and environmental factors, whereas the KLSS includes five factors: social, emotional, physical, environmental, and educational. This study used a survey consisting of 24 items, each measured on a 5-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The results of the exploratory factor analysis conducted to verify the validity of the tool for measuring leisure satisfaction are shown in Table 3.



TABLE 3 Exploratory factor analysis of leisure satisfaction.
[image: A table displaying various leisure satisfaction items categorized under five factors. Each item is associated with loadings across these factors. The cumulative variance and other statistical measures such as eigenvalue and reliability are noted at the bottom, with the Kaiser-Meyer-Olkin (KMO) value reported as 0.888.]

To determine whether the population followed a normal distribution and whether the data were appropriate for factor analysis, Bartlett’s test of sphericity and the KMO test were applied. According to Bartlett’s test, the resulting value was 0.888, overall cumulative variance was 75.760%, and approximate chi-squared value was 5,949.643, p < 0.001. The reliability of each factor of the tool used in Lee and Kim (30) was above 0.60, with social satisfaction at 0.908, emotional satisfaction at 0.931, physical satisfaction at 0.916, environmental satisfaction at 0.913, and educational satisfaction at 0.885. The reliability of the tool used in the present study was 0.951, as represented by the Cronbach’s alpha.





3 Results

This study revealed a gap in leisure activities caused by changes in economic and work conditions that formed the basis of everyday life during the COVID-19 pandemic. It also investigated how differences in infectious disease risk perception affected one’s choice of and satisfaction with leisure.


3.1 Relationship between leisure satisfaction and perception of infectious disease risk

The following results support the first research question, whether “infectious disease risk perception will affect leisure satisfaction,” to identify the effect of the perceived risk of infectious disease on leisure satisfaction. Table 4 shows the results of a multiple regression analysis, where the perception of the risk of infectious disease (economic, social, physical, and interpersonal relationships) was input as the independent variable, and leisure satisfaction (social, emotional, physical, environmental, and educational) was set as the dependent variable.



TABLE 4 Leisure satisfaction according to the perception of the risk of infectious disease.
[image: A statistical table presents the results of a regression analysis on leisure satisfaction with various independent variables related to risk perception. Columns include dependent variable categories, independent variables, coefficients (unstandardized and standardized), standard error, t-values, collinearity statistics (tolerance and VIF), R², and F values. Significance levels are indicated by asterisks, with notes clarifying p-values as ***p<0.001, **p<0.01, *p<0.05.]

The following sub-factors of perception of infectious disease risk, predicting the social factor of leisure satisfaction, showed positive effects: perception of risk - interpersonal (β = 0.233, t = 5.868, p < 0.001), perception of risk - social (β = 0.087, t = 2.285, p < 0.05), and perception of risk - physical (β = 0.072, t = 2.021, p < 0.05). With the input of risk perception sub-factors to the regression equation, the explanatory power of the final regression model was 7.4% (R2 = 0.074), which was statistically significant (F = 16.115, p < 0.001). Next, perception of risk - social (β = 0.237, t = 6.446, p < 0.001), a sub-factor of perception of infectious disease risk that predicts the emotional factor of leisure satisfaction, was found to have a positive effect. With the input of the risk perception sub-factor to the regression equation, the explanatory power of the final regression model was 12.5% (R2 = 0.125), which was statistically significant (F = 28.274, p < 0.001).

Next, the following sub-factors of perception of infectious disease risk, predicting the physical factor in leisure satisfaction, showed positive effects: perception of risk - interpersonal (β = 0.157, t = 3.941, p < 0.001), perception of risk - physical (β = 0.142, t = 3.972, p < 0.001), and perception of risk - social (β = 0.096, t = 2.528, p < 0.01). With the input of risk perception sub-factors to the regression equation, the explanatory power of the final regression model was 3.8% (R2 = 0.038), which was statistically significant (F = 8.493, p < 0.001).

The following sub-factors of perception of infectious disease risk, predicting the environmental factor in leisure satisfaction, showed positive effects: perception of risk - social (β = 0.122, t = 3.173, p < 0.001), perception of risk – interpersonal (β = 0.101, t = 2.504, p < 0.001), and perception of risk – physical (β = 0.099, t = 2.739, p < 0.01). With the input of risk perception sub-factors to the regression equation, the explanatory power of the final regression model was 7.4% (R2 = 0.074), which was statistically significant (F = 16.115, p < 0.001).

The following sub-factors of perception of infectious disease risk, predicting the educational factor of leisure satisfaction, showed positive effects: perception of risk – interpersonal (β = 0.193, t = 4.849, p < 0.001), perception of risk – physical (β = 0.098, t = 2.743, p < 0.001), and perception of risk – social (β = 0.079, t = 2.082, p < 0.05). With the input of risk perception sub-factors to the regression equation, the explanatory power of the final regression model was 6.2% (R2 = 0.062), which was statistically significant (F = 13.588, p < 0.001).



3.2 Effects of the perception of infectious disease risk on leisure satisfaction according to sex

Tables 5, 6 present the results, verifying whether infectious disease perception risk, affects leisure satisfaction based on classification by sex.



TABLE 5 Effects of the perception of the risk of infectious disease on leisure satisfaction among male participants (N = 402).
[image: A regression analysis table shows the impact of perceived risk on different types of leisure satisfaction: social, emotional, physical, environmental, and educational. It includes coefficients, standard errors, standardized coefficients, t-values, collinearity statistics, R², and F-values. Key findings highlight significant positive relationships between social and interpersonal factors with leisure satisfaction across categories, with varying R² values indicating different levels of explained variance. Significance levels are marked with asterisks, indicating varying p-values.]



TABLE 6 Effects of the perception of the risk of infectious disease on leisure satisfaction among female participants (N = 362).
[image: Table displaying multiple regression analysis results on the impact of perceived risk factors (economic, social, physical, interpersonal relationships) on various aspects of leisure satisfaction (social, emotional, physical, environmental, educational). It includes columns for unstandardized and standardized coefficients, standard error, t values, collinearity statistics, R-squared, and F statistics. Significant values are denoted with asterisks.]

According to the research results, the social factor in leisure satisfaction for male participants was positively related to the following sub-factors of perceived infectious disease risk: perception of risk - interpersonal relationship (β = 0.286, t = 5.415, p < 0.001), perception of risk – social (β = 0.167, t = 3.339, p < 0.001), and perception of risk – physical (β = 0.097, t = 2.044, p < 0.05). With the input of risk perception sub-factors to the regression equation, the explanatory power of the final regression model was 12.5% (R2 = 0.125), which was statistically significant (F = 15.278, p < 0.001).

The emotional factor in leisure satisfaction was positively affected by perception of risk - social, a sub-factor of perception of infectious disease risk (β = 0.264, t = 5.379, p < 0.001). With the input of this sub-factor in the regression equation, the explanatory power of the final regression model was 15.0% (R2 = 0.150), which was statistically significant (F = 28.274, p < 0.001).

The physical factor in leisure satisfaction was positively related to the following sub-factors of perception of infectious disease risk: perception of risk – interpersonal (β = 0.217, t = 4.014, p < 0.001), perception of risk – social (β = 0.148, t = 2.899, p < 0.01), and perception of risk - physical (β = 0.122, t = 2.506, p < 0.05). With the input of risk perception sub-factors on the regression equation, the explanatory power of the final regression model was 8.5% (R2 = 0.085), which was statistically significant (F = 10.293, p < 0.001).

The environmental factor in leisure satisfaction was positively related to the following sub-factors of the perception of infectious disease risk: perception of risk – interpersonal (β = 0.173, t = 3.184, p < 0.001), perception of risk – social (β = 0.170, t = 3.316, p < 0.001), and perception of risk - physical (β = 0.113, t = 2.311, p < 0.001). With the input of risk perception sub-factors on the regression equation, the explanatory power of the final regression model was 7.2% (R2 = 0.072), which was statistically significant (F = 8.826, p < 0.001).

Finally, the educational factor in leisure satisfaction was positively related to the following sub-factors of the perception of infectious disease risk: perception of risk – interpersonal (β = 0.225, t = 4.191, p < 0.001), perception of risk – social (β = 0.143, t = 2.816, p < 0.001), and perception of risk – physical (β = 0.114, t = 2.355, p < 0.05). With the input of risk perception sub-factors on the regression equation, the explanatory power of the final regression model was 9.8% (R2 = 0.098), which was statistically significant (F = 11.893, p < 0.001).

Among female participants, the social factor in leisure satisfaction was positively affected by the perception of risk - interpersonal, a sub-variable of perception of infectious disease risk (β = 0.186, t = 3.116, p < 0.001). With the input of the risk perception sub-factor on the regression equation, the explanatory power of the final regression model was 4.3% (R2 = 0.043), which was statistically significant (F = 5.023, p < 0.001).

The emotional factor in leisure satisfaction was positively related to the following sub-factors of perception of infectious disease risk: perception of risk – social (β = 0.183, t = 3.273, p < 0.001) and perception of risk - interpersonal (β = 0.162, t = 2.789, p < 0.001). With the input of risk perception sub-factors on the regression equation, the explanatory power of the final regression model was 9.8% (R2 = 0.098), which was statistically significant (F = 10.822, p < 0.001).

Next, the physical factor in leisure satisfaction was positively related to perception of risk - physical, a sub-variable of perception of infectious disease risk (β = 0.175, t = 3.329, p < 0.001). With the input of the risk perception sub-factor on the regression equation, the explanatory power of the final regression model was 4.9% (R2 = 0.049), which was statistically significant (F = 5.622, p < 0.001).

Finally, the educational factor in leisure satisfaction was also positively related to perception of risk – interpersonal (β = 0.163, t = 2.716, p < 0.001), a sub-variable of perception of infectious disease risk. With the input of the risk perception sub-factor to the regression equation, the explanatory power of the final regression model was 9.8% (R2 = 0.098), which was statistically significant (F = 11.892, p < 0.001).



3.3 Effects of the perception of infectious disease risk on leisure satisfaction according to new worker classes

Table 7 presents the results of verifying whether the proposition that “infectious disease risk perception, according to the characteristics of new worker classes, will affect leisure satisfaction” can examine the effects of the perception of infectious disease risk on leisure satisfaction according to socio-demographic characteristics.



TABLE 7 Effects of the perception of the risk of infectious disease by characteristics of new classes of workers on leisure satisfaction (N = 764).
[image: A table showing multiple regression analysis results for perceived risk on leisure satisfaction across six classes. It includes independent variables: economic, social, physical, and interpersonal relationships with coefficients, standard errors, t values, and collinearity statistics. Significance levels are indicated, with notes for p-values: ***p < 0.001, **p < 0.01, *p < 0.05.]

According to the research, the leisure satisfaction of participants in Class 1 among the new classes of workers was positively affected by the following sub-variables of perception of infectious disease risk: perception of risk – interpersonal (β = 0.392, t = 3.968, p < 0.001) and perception of risk - physical (β = 0.195, t = 2.148, p < 0.01). With the input of risk perception sub-factors to the regression equation, the explanatory power of the final regression model was 23.8% (R2 = 0.238), which was statistically significant (F = 8.820, p < 0.001).

The leisure satisfaction of participants in Class 2 was positively affected by the following sub-variables of perception of infectious disease risk: perception of risk - interpersonal (β = 0.185, t = 3.840, p < 0.001) and perception of risk – social (β = 0.127, t = 2.744, p < 0.001). With the input of risk perception sub-factors on the regression equation, the explanatory power of the final regression model was 7.2% (R2 = 0.072), which was statistically significant (F = 10.399, p < 0.001).

The leisure satisfaction of participants in Class 3 was positively affected by perception of risk - interpersonal (β = 0.568, t = 3.557, p < 0.001). With the input of the risk perception sub-factor on the regression equation, the explanatory power of the final regression model was 35.6% (R2 = 0.356), which was statistically significant (F = 6.384, p < 0.001).

The leisure satisfaction of participants in Class 6—those experiencing unpaid leave (furlough), closed businesses, and on standby for work—was positively affected by perception of risk – social (β = 0.399, t = 2.869, p < 0.001) and negatively affected by perception of risk – economic (β = −0.332, t = −2.573, p < 0.01). With the input of risk perception sub-factors to the regression equation, the explanatory power of the final regression model was 19.7% (R2 = 0.197), which was statistically significant (F = 4.611, p < 0.001).




4 Discussion

The results of this study show that infectious disease risk perception differs between men and women both in general and for each affected factor of leisure satisfaction. Specifically, male participants were greatly affected by social, emotional, physical, environmental, and educational factors of leisure satisfaction, with an increase in the social, physical, and interpersonal relationship aspects of the perception of infectious disease risk. Moreover, the interpersonal factor of risk perception among female participants significantly affected social, emotional, and educational leisure satisfaction factors. The emotional, physical, and social factors of leisure satisfaction were negatively affected by the higher social, physical, and interpersonal relationship factors of risk perception. Therefore, for male participants, the interactive relationship with other leisure participants (i.e., the social factor) plays an important role in leisure satisfaction. Among female participants, interpersonal relationships also play an important role, indicating that a sense of stability obtained through leisure activities is necessary for leisure satisfaction. Therefore, leisure satisfaction has implications for participation in leisure activities and differences in participation according to sex (26, 33, 34).

Gender and age differences in life satisfaction before and after the vaccination era may be influenced by a variety of factors outlined in prior research (35–38). Previous studies suggest that different societal roles, individual health concerns, and varying perceptions of vaccine efficacy and safety across demographic groups can play pivotal roles in these disparities (39–41). Earlier studies have highlighted how societal expectations and responsibilities shaped by gender, can significantly impact one’s perception of life satisfaction. Additionally, age-related health concerns and susceptibility to the virus may contribute to differences in life satisfaction post-vaccination.

The impact of demographic, health-related, and psychosocial factors on COVID-19 vaccine intentions has been evident. Factors such as older age, being male, involvement in the care of confirmed COVID-19 patients, chronic health conditions, higher self-confidence, collective responsibility, and acceptance of the influenza vaccination administration in 2019 were associated with a greater intention to receive the COVID-19 vaccine (42–47). According to Mo et al. (48), a possible link exists between COVID-19 vaccine intention and increased life satisfaction among some Healthcare Workers (HCWs) who received the vaccine, irrespective of gender.”

According to Min (49), married men may expect less leisure time than married women, as men have longer paid working hours; however, this applies only when the number of paid working hours is considered. Upon examining time constraints in terms of leisure, married women suffer from a serious lack of leisure time, as women’s overall work hours (such as those spent doing household labor), are overwhelmingly longer than those of men. Therefore, leisure activities and satisfaction decreased among married women. According to a national survey on leisure activities after the COVID-19 pandemic, the “percentages of continuous leisure activities by gender and age” were 39.5 and 31.4% for men and women, respectively (50). In addition, differences between sexes in external mobility and interpersonal communication have significantly increased since the implementation of social distancing policies, with more evident differences for women than men (51, 52). Thus, the factors of risk perception felt between the sexes vary. Therefore, leisure satisfaction should be addressed by implementing sex-specific measures to reduce risk perception.

Furthermore, the infectious disease risk perception in new worker classes was found to affect leisure. For participants in Classes 1–3, the interpersonal relationship factor in risk perception affected leisure satisfaction. In contrast, the economic factor of risk perception negatively affected leisure satisfaction for those in Class 6. Thus, those who suffered employment instability due to the pandemic did not enjoy leisure activities because of economic and safety concerns, leading to decreased leisure satisfaction.

Previous studies related to human labor activities, leisure activities, and life satisfaction have only examined the relationships among these variables because the broadest areas of human life can be largely divided into labor and leisure. Research on the effects of labor or leisure activities on life satisfaction includes studies on employment stability, leisure activities, life satisfaction (8, 9, 53, 54), determinants of life satisfaction or quality of life (55, 56), and labor and life satisfaction (11, 57–60). However, COVID-19 has significantly changed the current labor market. People affected by changes in their job or economic status (e.g., reduced income) due to COVID-19 demonstrate low investment rates, such as low equipment consumption for at-home physical activities (61). Moreover, people with lower incomes have been significantly negatively impacted in terms of physical activity and eating habits (62, 63).

Before the pandemic, leisure satisfaction was associated with positive mental and physical health outcomes. Engaging in leisure activities was linked to reduced stress, improved mood, and overall stronger life satisfaction. The perceived risk of infectious diseases was not a prominent factor in leisure decision-making for most people, except in regions where certain diseases are endemic (64).

During the COVID-19 pandemic, leisure activities have undergone significant global transformations. Due to strict social distancing measures, lockdowns, and fear of infection, the landscape of leisure activities shifted dramatically after the onset of the pandemic. Indoor activities with large crowds were restricted, leading to a surge in interest in outdoor and solitary pursuits. Leisure satisfaction became closely tied to activities that could be conducted safely, often individually, or within small and trusted groups. The perceived risk of infectious diseases became a crucial factor in people’s leisure decision-making, with safety taking precedence over personal activity preferences (65, 66).

After the COVID-19 pandemic, with the advent of the post-vaccination era in late 2020 and 2021, the situation regarding leisure activities and perceived risk of infectious diseases gradually improved. Vaccination efforts significantly reduced the risk of severe illness and death from COVID-19, leading to the relaxation of restrictions. People began to return to some semblance of pre-pandemic life and leisure activities. However, a certain level of caution persisted. Some individuals continued to prefer outdoor or socially distanced activities and vaccination status played a significant role in people’s comfort levels. For instance, fully vaccinated individuals felt more secure about engaging in leisure activities (67).

In this context, it is crucial to not only highlight the newfound freedom from COVID-19 due to vaccinations, but also emphasize the impact of government-mandated social distancing measures and the perception that COVID-19 might not be as dangerous as initially feared.

Furthermore, it is essential to recognize the newly classified socioeconomic class, Class 6, which was economically impacted during the pandemic. Exploring the leisure satisfaction of this class during the current phase of infectious disease recovery is essential. Post-2022 research is imperative to comprehensively understand whether the leisure satisfaction of Class 6 has returned to pre-pandemic levels, increased, remained stable, or declined compared with the period during COVID-19. Such an inquiry will highlight the evolving dynamics of leisure satisfaction, especially among economically affected groups, in the face of the ongoing challenges posed by infectious diseases such as COVID-19.

Moreover, given the continued economic challenges not only in Korea but also globally after the COVID-19 pandemic (68, 69), socioeconomic class represented by Class 6 will likely face even greater economic hardship. Considering that other socioeconomic classes may also experience financial difficulties, it is essential to conduct post-COVID-19 leisure satisfaction surveys for all classes. This research provides valuable insights into the evolving landscape of leisure satisfaction across various socioeconomic groups, offering crucial information for the development of targeted policies and support programs. In the workplace, employers can promote employee well-being and satisfaction by offering flexible work arrangements, such as designated leisure time or breaks, to alleviate time constraints and enhance work-life balance. Employers should be encouraged to foster a positive work environment that supports leisure activities and provides resources for employees to engage in meaningful and fulfilling leisure experiences (70–72), and the government should be involved in promoting leisure activities and addressing the identified barriers to leisure satisfaction. The government could collaborate with relevant stakeholders to develop and implement policies that support the provision of diverse and accessible leisure opportunities, and advocate for investment in infrastructure, facilities, and programs that cater to different demographic groups and promote leisure engagement. Additionally, we recommend the allocation of resources to support research, the monitoring of leisure trends, and the development of evidence-based strategies aimed at enhancing leisure satisfaction among different socioeconomic classes (72, 73).



5 Limitations of this research

Given the differing socio-demographic characteristics and risk perceptions among various worker groups, the focus on new worker classes potentially limits the study’s broader applicability. Moreover, reliance on a specific sample of new working classes raises concerns regarding the generalizability of the study findings. The sample selection process might introduce biases, affecting the study’s external validity by over- or underrepresenting certain working classes.

Furthermore, the study’s reliance on self-reported measures, including leisure satisfaction and the perceived risk of infectious diseases, poses a challenge. Self-reporting is susceptible to biases such as social desirability or recall bias, potentially leading to measurement errors and affecting the reliability of findings. Additionally, the cross-sectional nature of the study design raises questions about causality and directionality in the relationship between leisure satisfaction and perceived risk of infectious diseases. The study might not capture all influencing factors, potentially impacting the observed associations.

The absence of control variables, such as age, gender, educational level, or prior health conditions, limits the study’s depth. These variables could influence both leisure satisfaction and perceived risk, providing alternative explanations for the observed relationships. Finally, the study’s narrow focus, which is solely on the impact of leisure satisfaction during the COVID-19 pandemic, overlooks the potential influence of other factors on risk perceptions. Neglecting these elements may lead to an incomplete understanding of the dynamics involved in public health crises.

To address these limitations and enhance future research, essential steps are needed, such as considering diverse samples, employing longitudinal designs, integrating objective measures alongside self-reports, incorporating relevant control variables, and broadening the scope of the investigation.



6 Conclusion

Various studies have been conducted on the relationship between leisure activities and satisfaction according to labor intensity, hours, and wages. It has been found that the higher the job satisfaction, the more diverse the choices of leisure activities, and the higher the leisure satisfaction. However, owing to COVID-19’s impact on social and economic conditions, novel classes of workers have emerged, thus widening the disparity among classes. Therefore, this study investigated relationships in leisure satisfaction according to the risk perception experienced by new worker classes.

Our results showed differences between men and women in perceived risk, which resulted in different leisure satisfaction factors. Moreover, we found that physical and interpersonal relationships reduced leisure satisfaction in Classes 1–3. Economic and social risk perception factors were most significantly recognized among Class 6 workers.

This study identified the risk factors that decrease leisure satisfaction for each new class of workers during the COVID-19 pandemic, a time when leisure activities were more important than ever. Furthermore, those who were economically impacted by COVID-19 were also affected in terms of psychological health (e.g., a decreased quality of life due to reduced leisure activities and satisfaction). This study viewed the issue of workers suffering from unstable working conditions and employment problems as a national disaster in South Korea and highlighted the importance of preparing for future incidents. This study provides basic data for the promotion of leisure activities and improvement of satisfaction. Future studies should investigate what can be gained from leisure activities in terms of quality of life and physical and psychological health of the newly formed worker classes. Furthermore, plans must be devised to resolve institutional risks.
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This study investigated how sleep quality affects the global severity of psychiatric symptoms, including suicidality, in young adults. Poor sleep quality has a significant impact on mental health and should therefore be given special attention in suicidal treatment. 1,214 participants (914 females; age: M = 25.81, SD = 6.35) completed the Brief Symptom Inventory (BSI-18), the Scale for Suicidal Experience and Behavior (SSEV), and the Pittsburgh Sleep Quality Index (PSQI) via an online survey. Correlation statistics and path analysis were conducted for data evaluation. Thereby, anxiety and depression but not somatization mediated the relationship between sleep quality and suicidality. Our findings confirm the putative link between diminished sleep quality and increased suicidality and may lead to an early detection of suicidal behavior.
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1 Introduction

Suicide is an important public health issue worldwide and one of the leading causes of loss of life (1). Suicidality is a complex process that involves a series of pathways and mechanisms from initiation of suicidal ideation, to planning, and finally, to attempting suicide (2). Death by suicide and suicidal ideation and behavior among young adults are major public health concerns. A recent United States-study among young adults has shown national trends of suicidal behavior and the results indicate a growing number of young people with suicidal thoughts, suicidal ideations, and behavior (3). Well-established risk factors for suicidal ideations and behavior are the presence of mental disorders, especially mood disorders, like anxiety and depression (4, 5), somatization (6), and sleep quality (7). There is evidence to suggest that individuals who are at risk for suicide often experience sleep problems. Bad sleep quality and other sleep disturbances are common among people with mental health issues, and addressing these problems may contribute to overall suicide prevention efforts. Nevertheless, existing literature provides limited information on the correlation between suicidality and poor sleep quality and few studies have examined sleep quality in relation to suicidal behavior. Consequently, this study places special emphasis on identifying and examining possible causes that are responsible for the development of suicidality, with a special focus on bad sleep quality in young adults. Specific research can help to identify specific sleep-related risk factors associated with an increased risk of suicidal thoughts and behaviors (8).

Many studies suggests that good sleep is important for maintaining general health and wellbeing and poor sleep quality has been shown to be associated with bad health outcomes (9). Symptoms of bad sleep quality are an integral component of human life and can impact several variables of human physiology and psychology, and some studies assume that bad sleep quality can even be associated with suicidal thoughts and behaviors (10, 11).

One factor found to be associated with increased vulnerability for suicidal ideation or suicidal behavior is bad sleep quality in terms of sleep disturbances (12). Other specific sleep parameters are also associated with increased likelihood of suicidal thoughts, attempts, and death by suicide, including short self-reported sleep duration and poor sleep quality (13).

Furthermore, bad sleep quality is also a symptom among other affective disorders, like depression and anxiety (14). Moreover, poor sleep quality and somatization often have a reciprocal relationship, with each influencing and exacerbating the other. Persistent somatic symptoms can contribute to sleep disturbances, while insufficient or disrupted sleep can intensify somatic complaints (6). Somatization is defined as the externalization of psychological distress through the presentation of physical symptoms. This phenomenon frequently coexists with diverse mental health disorders, encompassing depression and anxiety disorders (15). More recently, poor sleep quality was associated with higher risk of depression in both sexes, and improvement in sleep quality was associated with a reduction in depressive symptoms. It has also been observed that suffering from depressive symptoms is significantly related to decreased sleep quality (11, 14).

Mental disorders such as depression or anxiety have been identified as one of the major public health problems in general, but also in suicide behavior (16). Post-mortem studies which compared 302 consecutive individuals, who made medically serious suicide attempts, to more than 1,000 random controls, have a probability of 33.4% for individuals with mood disorders (16). According to ICD-10, depressive disorders can be characterized by decreased drive, reduced activity, depressed mood, loss of interest, exhaustion, guilt, bad sleep and even suicidal thoughts, intentions, and behavior (17). Corresponding to ICD-10, common symptoms of anxiety disorders include excessive worry, restlessness, fatigue, muscle tension, and sleep disturbances (17). Especially symptoms of depression and bad sleep quality in young adults are common, affect each other, and are highly comorbid (16). Moreover, most symptoms of anxiety disorders were significantly associated with bad sleep quality scores (18). A strong positive association between depressive and anxiety disorders, sleep quality, and suicidality may be considered generally confirmed (19).

Somatization disorders are characterized by the presence of multiple, recurrent, and frequently changing physical complaints that have no apparent medical cause (17). Symptoms of somatization include pain, gastrointestinal problems, neurological complaints, and sleep problems (15). Physical discomfort and worrying about physical symptoms can contribute to sleep disturbances, leading to difficulties in falling asleep or staying asleep (16). The perception of physical symptoms, absent clear physiological etiology, can be influenced by negative thought patterns and cognitive biases. The conversion of psychological distress into physical manifestations serves as a non-verbal modality for expressing deep emotional suffering, thereby being correlated with heightened vulnerability to suicidality (15).

The necessity of this study is to improve the understanding of factors and mechanisms underpinning pathways to suicidal thoughts and attempts in young adults. Unlike many other risk factors, sleep disorders are generally readily treatable, and may can help to develop effective suicide-focused interventions and to intervene before an attempt. As an early alarm signal, sleep disorders may be particularly useful for research and may be an important factor in suicide interventions. In line with this, the purpose of this study is to further investigate the association between decreased sleep quality and suicidal intentions in young adults and furthermore, may identify sleep disturbances as a risk factor in suicidality.



2 Methods


2.1 Participants and procedure

A total sample of 1,214 young adults (age range = 18–40 years) from a non-clinical population took part in the survey over a period of 8 weeks. The study was conducted online via social media channels and in co-operation with psychologic institutions. Good German language skills were an inclusion criterion and written consent was obtained from all participants. The initial sample comprised a total of 1,436 participants and 222 participants were excluded due to incomplete questionnaires. A total of 1,214 people were analyzed, 914 (75.3%) were female, and 300 (24.7%) were male. The average age was M = 25.8 years (SD = 6.35). The overall sleep quality score was M = 8.11 (SD = 3.69). BSI-18 scores included depression (M = 1.20, SD = 1.00), anxiety (M = 0.91, SD = 0.80), and somatization (M = 0.65, SD = 0.59) and 6 (0.5%) participants reported a suicide attempt in the past 4 weeks.



2.2 Research tools

The German version of Brief Symptom Inventory (BSI-18) (20) was used to assess psychological distress and psychiatric conditions over the past 7 days. The inventory includes the subscales of depression, anxiety, and somatization. The items of the BSI-18 can be answered on a five-point Likert scale (from 0 = strongly disagree to 4 = strongly agree). By summing all three scale scores, a Global Severity Index (GSI) can be formed, which provides information about the overall severity of general psychiatric symptoms. The BSI-18 always showed satisfactory internal consistency with Cronbach’s α ranging from 0.70 to 0.89 and 0.93 for the total score, respectively.

The Scale for Suicidal Experience and Behavior (SSEV) (21) was used to measure the frequency and intensity of passive and active suicidal ideation as well as suicidal intentions, suicidal impulses, suicidal plans, and previous suicide attempts. The SSEV is a self-report instrument that requires items to be answered on a six-point Likert scale (from 0 = never to 5 = every day) and contains nine items. Several studies have found a satisfactory Cronbach’s α between 0.73 and 0.89.

The Pittsburgh Sleep Quality Index (PSQI) (22) was used for the assessment of sleep problems. The PSQI is a self-rating questionnaire with 19 questions and seven component scores: sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction. Each component score is rated from 0 to 3 (0 = not in the past month to 3 = three or more times per week). The global score ranges from 0 to 21, with higher scores indicating poorer sleep quality. Cronbach’s α ranging from 0.77 to 0.86 in different studies. The cut-off value of PSQI is ≤5, higher scores indicate disturbed sleep quality.



2.3 Statistical analyses

SPSS 27.0 was used for data management, descriptive statistics, and bivariate correlations. Path and mediator analysis were conducted with AMOS 28. To investigate the relationship between sleep quality with depression, anxiety, and suicidality, Pearson’s correlations were calculated. As the requirement of normal distribution for the use of parametric statistical methods was violated for some variables, equivalent non-parametric procedures were conducted in these cases. Bonferroni corrections were applied for all analyses to prevent type-I error inflation due to multiple testing. Statistical significance was set at p < 0.05. In order to control for α-inflation, the level of significance was set to p < 0.01 in ANOVAs and Pearson’s correlations, while values of p < 0.05 were marked as tendencies, but where not further interpreted. The normal distribution of the residuals was also checked using a histogram and normal distribution plot and were also considered to be given. Regarding path analysis, a pruning strategy was applied in which non-significant paths of an initial model—which estimated all possible associations between variables—were removed. The model was controlled for age and gender effects. Goodness-of-fit was assessed with a maximum likelihood estimation in AMOS. To test for mediation and indirect effects, a bootstrap was performed with a bias-corrected confidence interval of 95% and 1,000 bootstrap samples (23). Due to severe non-normality of the investigated scales, logarithmic transformation was implemented. In accordance with Kline (24), the following fit-indices were considered as markers for an acceptable model fit: (a) The comparative fit index (CFI) > 0.90; (b) Tucker-Lewis index (TLI) relative fit index >0.90; (c) the square root error of approximation (RMSEA) < 0.08 and the upper bound of its 90% confidence interval < 1.




3 Results


3.1 Demographics and sample characteristics

As described before, a total of 1,214 subjects were studied. 914 (75.3%) were female, 300 (24.7%) were male. The mean age was M = 25.8 years (SD = 6.35). Regarding to education level, 615 (50.7%) reported high school graduation, 388 (31.9%) had a university degree (Bachelor, Master, PhD), 160 (13.2%) had an apprenticeship, and 51 (4.2%) had completed compulsory education. 475 (39.1%) of the individuals were currently in full-time study, 298 (24.5%) were studying alongside part-time employment, 266 were employed full-time, 129 were employed part-time, and 46 (3.8%) were unemployed. 145 (11.9%) were taking psychotropic drugs in the past 4 weeks and 6 (0.5%) individuals reported a suicide attempt in the past 4 weeks. 146 (12%) had a pre-existing condition such as metabolic, muscular, or cardiovascular disease.



3.2 The relationship between sleep quality and psychiatric symptoms

The overall sleep quality score was assessed with the PSQI (M = 8.1, SD = 3.69). In comparison to the norm sample of 1,049 participants between 15- and 50-year poor sleepers had values between 6 and 10 points. Mean values of BSI-18 and GSI in this study were compared to the norm sample of BSI-18. Depression (M = 1.20, SD = 1.00), anxiety (M = 0.91, SD = 0.80), and somatization (M = 0.65, SD = 0.59) were significantly lower (p < 0.001) than in the norm sample [depression (M = 2.37, SD = 3.43); anxiety (M = 2.47, SD = 2.57); and somatization (M = 1.50, SD = 2.16)]. Correspondingly, the GSI was significant lower (M = 2.75, SD = 2.06) than in the comparable norm sample (M = 6.32, SD = 6.90, p < 0.001). In this study, SSEV values were quite low and only 0.5% participants reported a suicide attempt in the past 4 weeks. Higher values in total score for SSEV indicate increased suicidal experience. There are no norm or cut-off values. Pearson correlations were calculated to examine the interactions with GSI and subscales depression, anxiety, and somatization as well as suicidality and sleep quality.

As demonstrated in Table 1, GSI was strongly positively associated with depression (r = 0.89; p < 0.001), anxiety (r = 0.88; p < 0.001), somatization (r = 0.78; p < 0.001), and sleep quality (r = 0.54; p < 0.001). Furthermore, GSI was observed to be slightly higher in females (r = −0.14; p < 0.001) and correlated mildly negatively with age (r = −0.21; p < 0.001). Suicidality was strongly correlated with GSI (r = 0.55; p < 0.001) and among the sub-scales, especially strongly correlated with depression (r = 0.59; p < 0.001), followed by anxiety (r = 0.41; p < 0.001), somatization (r = 0.37; p < 0.001), and diminished sleep quality (r = 0.29; p < 0.001). Correspondingly, sleep disorders showed moderate correlations with depression (r = 0.48), anxiety (r = 0.47), and somatization (r = 0.44; all p < 0.001).



TABLE 1 Intercorrelations among examined variables.
[image: Correlation matrix table showing relationships between variables: GSI, Suicidality, Depression, Anxiety, Somatization, Sleep Quality, Gender, and Age. Significant correlations include GSI with Suicidality (0.55**), Depression (0.89**), and Anxiety (0.88**), among others. Significance levels are coded as *p<0.05 and **p<0.001, with Bonferroni correction noted. Gender is coded as 0 for female and 1 for male. Sample size is N=1,214.]



3.3 The influence of sleep quality on psychiatric symptoms and suicidality

An initial pruning step trimmed the non-significant association between somatization and suicidality (p > 0.05). This resulted in the model displayed in Figure 1. The model indicated an acceptable global fit with the following indices: RMSEA = 0.07 (90% CI, 0.05; 0.09); TLI = 0.95; CFI = 0.98.

[image: Path diagram showing relationships between Sleep Quality, Somatization, Depressiveness, Anxiety, and Suicidality. Sleep Quality impacts Somatization (.46**), Depressiveness (.51**), and Anxiety (.50**). Somatization impacts Suicidality (.35**), and Anxiety impacts Suicidality (.27**). A direct path from Sleep Quality to Suicidality shows a coefficient of .03 (.32*). Asterisks denote significance levels.]

FIGURE 1
 Mediation effect of psychiatric symptoms (So, De, and An) on the relationship between sleep quality and suicidality.


As shown in Figure 1, sleep quality was significantly associated with somatization (β = 0.46; p < 0.001), depression (β = 0.51; p < 0.001), and anxiety (β = 0.50; p < 0.001), while its association with suicidality was non-significant (β = 0.03; p > 0.05). Depression (β = 0.35) and anxiety were significantly associated with suicidality (β = 0.27; both p < 0.001). Further inspection revealed a significant indirect effect of sleep quality on suicidality (β = 0.32; p < 0.01) fully mediated via depression and anxiety.




4 Discussion

This study aimed to further contribute to the ongoing investigation of the relationship between psychiatric symptoms and decreased sleep quality in young adults, an age group in which sleep problems have been shown to be particularly problematic (25). Consistent with our hypotheses, sleep disturbances were observed to be associated with an increased number of psychiatric symptoms, including suicidality. Moreover, this study also underlined the very broadly confirmed association between suicidality and anxious and depressive symptoms. This finding is consistent with the fact that most suicide attempts are committed by individuals suffering from major depression (26) and that suicidal ideation increases with the depressive spectrum (27).

In addition, suicidal thoughts and attempts are frequently described as a symptom of depression, as evidenced by the significant correlation between depression and suicidality (p < 0.001). Accordingly, there is ample evidence that sleep disturbance is a hallmark of major depressive disorder and that decreased sleep quality is a risk factor for the development of depression (28). In our study, we observed a significant mediation effect of anxious and depressed symptoms on the relationship between sleep problems and suicidality, which is also consistent with the literature (11). No mediation effect was found here for somatization, which needs further investigation.


4.1 Limitations and future research perspectives

The causes of suicidality are a complex interaction of many factors. As a caveat, suicidal ideation was quite low in this study, and only 0.5% had attempted suicide in the previous 4 weeks. Perhaps this is one reason why the other variables studied did not have a large effect on suicidality and had low correlations with SSEV. In conclusion, the level of psychiatric symptom distress was significantly associated with decreased sleep quality. However, in this study, the overall sleep quality score was quite bad. Although depression, anxiety, and somatization scores were moderate in this study, our findings point to the fact, that sleep quality may have a greater impact on mental health than expected. Further research, particularly in clinical samples, is now needed to further characterize the role of sleep quality in mental health problems.

Moreover, the small inclusion criteria may limit the generalizability of results to a broader population. This can lead to challenges in applying findings to diverse patient groups and may overlook potential variations in treatment responses among different subpopulations. Further research, particularly in clinical samples, is now needed to further characterize the role of sleep quality in mental health problems and suicidality.

Significantly more women than men participated in our study, which naturally makes it difficult to generalize the results. In line with the recent literature (29), it can be assumed that women suffer from sleep problems to a greater extent than men, so that the prevalence of sleep problems in the general population could be overestimated. Further analyses of the influence of gender on sleep quality would be important in any case.




5 Conclusion

The main aim of the study was to offer a valuable insight between the relationship of suicidality and bad sleep quality in young adults. The study shows the importance of identifying young adults with poor sleep quality as a potential risk factor for suicide and could enhance risk assessment in clinical settings. Moreover, developing targeted interventions to improve sleep quality might be crucial in preventing or reducing suicide risk.
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Introduction: Emotional awareness and emotion regulation are crucial for cognitive and socio-emotional development in children. School-based interventions on socio-emotional skills have the potential to prevent these problems and promote well-being of children. The Japanese school-based program, Universal Unified Prevention Program for Diverse Disorders (Up2-D2), has shown preventive effects on mental health of children in Japan. The aims of this protocol paper are to describe the unique process of adapting the Up2-D2 from Eastern to Western context, and to present a feasibility study of the intervention, conducted in Finland.
Methods: The cultural adaptation process started with the linguistic translation of materials, followed by the modification of language to fit the Finnish context. While the Japanese ideology was saved, some content was adapted to fit Finnish school children. Further modifications were made based on feedback from pupils and teachers. The Finnish version of the program was named “Let’s learn about emotions” and consisted of 12 sessions and targeted 8- to 12-year-old pupils. A teacher education plan was established to assist Finnish teachers with the intervention, including a workshop, teachers’ manual, brief introductory videos, and online support sessions. A feasibility study involving 512 4th graders in the City of Hyvinkää, South of Finland, was conducted. It assessed emotional and behavioral problems, classroom climate, bullying, loneliness, perception of school environment, knowledge of emotional awareness, and program acceptability.
Discussion: The originality of this study underlies in the East–West adaptation of a cognitive behavioral therapy-based program. If promising feasibility findings are replicated in Finland, it could pave the way for further research on implementing such programs in diverse contexts and cultures, promoting coping skills, awareness, social skills and early prevention of child mental health problems.
Ethics: The ethical board of the University of Turku gave ethics approval for this research. The educational board of the City of Hyvinkää accepted this study.
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 school-based interventions, early interventions, socio-emotional skills, cultural adaptation, cognitive behavioral therapy, study protocol


1 Introduction

Emotional awareness and emotion regulation contribute to cognitive and socio-emotional development and are strongly related to emotional and behavioral difficulties (1). Behavioral problems serve as risk factors for later adverse outcomes, including school disengagement (2, 3). Pupils’ behavioral problems are associated with classroom climate (4), and teachers’ stress (5). School-based interventions aiming to prevent emotional and behavioral problems can be beneficial not only for children and their families but also for schools and teachers. Additionally, cost-effective prevention programs are beneficial at societal levels (6).

Schools are optimal for delivering interventions as they can reach practically all children during a critical period in their cognitive and socio-emotional development. Preventive programs executed in schools follow the ecological theory, which regards different environments as interconnective systems influencing child development (7, 8). Child’s difficulties reflect the contradiction between child’s skills and the environmental demands, and therefore preventive actions should target the entire system (9). Among the theoretical foundations of numerous school-based interventions, the ‘Social Learning Theory’ developed primarily by Bandura and Walters (10), is a key framework. This principle has served as the foundation for numerous interventions designed to shape student behaviors, attitudes, and reactions using well-planned environments and role modeling. Preventive interventions can be universal (primary), selected (secondary) and indicated (tertiary) (11). The aim should not only be the prevention of problems, but the promotion of well-being and acknowledgement of protective factors, as these contribute to building resilience (12). Teaching these skills enhances children’s potential for success socially, academically and in overall in modern life (13). The Finnish government emphasizes the emerging need for preventive measures to support the well-being of children in schools (14).

Children’s learning occurs alongside with peers and teachers. Teacher’s role is crucial when implementing school-based interventions. It has been observed that teacher-delivered preventive interventions are comparable to those which have been additionally delivered by professionals (15). However, teacher education and support need to be sufficient (16). The success of the interventions relies heavily on the implementation (17). The implementation is a multistep process, and several factors impact on these phases: individual and school-level factors such as knowledge and attitudes of the principals and teachers, student material and classroom atmosphere, as well as macro-level factors such as policies, finance, and leadership. The core is however based on the intervention itself, the delivery of the intervention, and the support for the deliverers, often referring to teachers (8).


1.1 Previous studies on school-based interventions for mental health and emotional well-being

Multiple school-based universal intervention programs have been developed to promote mental health and emotional well-being of young children. The majority of interventions designed to prevent common mental health difficulties are based on cognitive behavioral therapy (CBT) (18). Studies that focus on the reduction or prevention of mental health problems and disorders, have shown inconsistent results with only a few studies with strong evidence, most studies with weak evidence, and some with no effect at all (18, 19). Mental health promotion programs, such as social and emotional learning (SEL) Greenberg (20) and positive psychological interventions (PPIs) (21) are shown to be effective in improving social skills, coping skills, help-seeking skills, psychological well-being, emotional regulation, and academic performance, and reduction of emotional problems according to reviews and meta-analyses (22–25). Evidence-based interventions enable the delivery of the highest quality practices to individuals. The importance of good design and execution of interventions has been highlighted (17).



1.2 The original intervention Up2-D2

Many of the previous school interventions have specifically targeted anxiety, depressive symptoms, or behavioral problems (26). However, a Japanese school-based program utilized a transdiagnostic approach targeting both internalizing and externalizing problems at the same time, within the same program. This program, called the Universal Unified Prevention Program for Diverse Disorders (Up2-D2) was developed in Kyoto, Japan (27) by an interdisciplinary team consisting clinical psychologists, developmental psychologists and consulting teachers. There are several features to be noted regarding the development and feasibility studies of the program. The Up2-D2, as a universal unified school-based prevention program, consists of components mainly from CBT, but also from SEL and positive psychology. To address transdiagnostic mental health problems, the program applied a common elements approach, which involves compiling common components derived from evidence-based treatments for diverse disorders. The approach is applicable when the components are separable, independent, and structured (28). Clearly the approach is advantageous when teachers implement the program in their classroom since every class is separated by school timetable and each lesson is organized based on the predetermined curriculum. The Up2-D2 was developed based on accumulated experiences from the previous studies which were implemented by schoolteachers rather than mental health professionals (e.g., clinical psychologists, psychiatrists) for more than two decades [see Ishikawa et al. (29)].

The Up-D2 was developed based on the user-centered design (UCD) for psychosocial interventions (30). Although most previous school-based preventive interventions have focused on a single type of psychopathology, CBT approaches originally share the components between internalizing and externalizing disorders [see Society of Clinical Child and Adolescent Psychology (31)] and theoretically produce a broad paradigm treating gain [e.g. (32)]. To make the most of its gains, the Up2-D2 includes UCD concept during the development phase, in contrast to ordinary adaptation and implementation which are usually addressed after completion of efficacy studies (27). For example, it includes manga for the children to get excited and adhere to the materials to increase its learnability. The program is based on a story-like approach, by presenting and guiding three children who experience different kind of difficulties in their daily lives (i.e., anxiety, depression, and anger), and pupils can learn about different social and emotional skills through the material. Each lesson starts with an introductory manga that provides a preview of the difficulties that the characters encounter. A new skill is taught in every lesson as an “invention” (magic tools) from a “sensei” (master) of emotions, and children can learn each skill collecting all the inventions through the lessons. The program was developed to have a positive orientation, which makes the program more likely to be well-received, for both teachers and students, compared to a program targeted only at-risk students. The program also includes lower cognitive load when compared to targeted CBT-based interventions.

Feasibility studies have shown promising results in actual school settings in Japan, such as significant decreases in pupil and parent-reported mental health symptoms measured by Strengths and Difficulties Questionnaire (SDQ) (33–35). There was improvement in pupil-reported self-efficacy and teacher-reported pupils’ social skills in pre-post assessment before and immediately or 3 months after the program (35). In addition, the Up2-D2 decreased anxiety symptoms in students in 7th grade immediately after the nation-wide school closure due to COVID-19 pandemic (36). Moreover, high satisfaction, understanding, and usability of the Up2-D2 from teachers in elementary schools was obtained compared with that in secondary schools (37).



1.3 Cultural adaptation

The aim of cultural adaptation is to increase the adaptability and feasibility of an intervention (38). This paper indicates what adaptations are essential in the context of universal prevention programs implemented by school teachers in elementary school. Cultural adaptation can be divided into different stages: before the intervention trial, the program should be carefully planned, tested, and enhanced by the piloting results (39). Adapting a CBT-based intervention from East Asian cultural context to Western context is not common and that is the originality in this study. This is because most evidence-based psychosocial interventions for children and adolescents including CBT-based interventions originated in a Western context. Interestingly, the Up2-D2 was developed in East Asian cultural context after importing evidence-based practice from Western countries. This effort could shed light on commonalities and differences in school-based CBT-interventions between East and West. Previously fluent East–West transmission has been experienced with mindfulness-based practices (40).

The aim of this article is to (1) describe the cultural adaptation process and the content of the program as the Japanese school-based program Up2-D2 was adapted to Finnish context; (2) describe the teacher training model based on Japanese experiences but further developed to fit Finnish context; (3) provide information about a feasibility study among Finnish 4th graders (10- to 11-years-old).




2 Methods


2.1 Description of the cultural adaptation process

Bernal et al.’s (41) ecological validity model was used as a guideline in the cultural adaptation process of the intervention. The process of adaptation was as follows (Figure 1): first, all materials from the original Japanese program (27) were translated into Finnish by two translators proficient in both Japanese and Finnish. The Finnish research team consisted of one linguist, mental health professionals (cognitive behavioral therapists, child and adolescent psychiatrists) and educational professionals. After translation, the Finnish research team modified the language to suit the target age group and CBT, and carried out cultural adaptation to ensure the content’s appropriateness for Finnish pupils and teachers. Some cultural differences were detected, such as the emphasis on politeness in the Japanese version, contrasting with the desired assertiveness in the Finnish context. Consultations with teachers and educators were conducted throughout the process. Finally, a one-lesson pilot study was conducted in two classes of 4th graders (aged 10–11 years) in Turku, Finland, in May 2022. Modifications were made according to the feedback we received from pupils and teachers.

[image: Flowchart illustrating three stages in a process: "Linguistic translation," followed by "Cultural adaptation," then "Further modifications based on feedback," with arrows connecting each stage.]

FIGURE 1
 The flow diagram of the adaptation process.




2.2 Content of the intervention

“Let’s learn about emotions” (Finnish name “Opitaan tunteista”) is a school-based, teacher-delivered universal program, based mainly on CBT, but also on SEL and positive psychology theories. In each lesson, evidence-based skills representing interventions (Table 1) are taught to pupils. These skills aim to enhance the emotional and behavioral regulation of the pupils and impact positively on their social skills and peer relations. The theoretical background of each lesson has been described in Table 1. Strategies include psychoeducation, behavioral activation, social skills, stress management, cognitive restructuring, gradual exposure, and problem-solving.



TABLE 1 Aims and theoretical background for each lesson.
[image: Table of lessons integrating cognitive behavioral therapy with socio-emotional skills tools. It includes 12 lessons covering topics like emotions, pleasant activities, and problem solving. Each lesson has a corresponding cognitive behavioral framework and a unique tool, such as an "Emotion sensor," "Happy shoes," or "Problem solving stick."]

The intervention is aimed to 8- to 12-year-old pupils. The program consists of 12 sessions of 45 min, preferably delivered once a week. The program features three children: Fire heart (Tulisydän), Water heart (Vesisydän), and Earth heart (Maasydän) who are 5th graders with their own characteristics and weaknesses, and a sensei/master character: Great master (Ikivanha) (Figure 2). In each lesson, the children will encounter common problems or difficulties in their lives. Guided by these examples, the topics are introduced to the pupils. The sensei will offer them “magic tools” (inventions) (Table 1), which represent new socio-emotional skills for managing difficult situations. Pupils will participate in individual and group-level writing tasks in every lesson. In addition, they will receive homework designed to help them integrate the learned content into their daily lives (e.g., Lesson 1: “Write down some situation during your week and the emotion you experienced in that situation. Rate how strong that emotion was”). A book was produced for the pupils, providing an interesting and intriguing way to study emotional skills, Figure 2.

[image: Illustrated book cover featuring anime-style characters, including a young boy, girl, and a creature with a long beard holding a stick. Bright, colorful background sections frame each character. Finnish text at the top reads "Opitaan Tunneista: Tunnetaitoja Koululaisille." A watch with a pink face is depicted at the bottom.]

FIGURE 2
 “Opitaan tunteista – tunnetaitoja koululaisille” (English: Let’s learn about emotions – emotional skills for school children): the Finnish book cover shows the three child manga characters and the master of emotions, as well as the Sensei’s first invention: emotion sensor.




2.3 Teacher training

Teachers’ education was planned to serve the needs of Finnish teachers, including a 2.5-h workshop before the intervention, a teachers’ manual, introductory videos for each lesson and four online support sessions during the spring 2023. The educational workshop contained general information of the intervention and the study, an example lesson (Lesson 1), and introduction of teachers’ manual and videos. Teachers’ manual was created based on the teachers’ materials used in Japan. The manual includes a brief theoretical description of each lesson and the aim of the lesson. Following that, the manual aligns with the pupils’ material providing practical, step-by-step instructions for each lesson. The introductory videos summarize the idea and the content of each lesson in a short and compact way. The length of each video is 1.5–2 min. Online meetings were planned to support teachers’ needs, answer questions, provide peer support comments, and summarize the following lessons. To provide comprehensive assistance to teachers, they have the option to contact the researchers via email, and if necessary, they can also access child psychiatry consultations during the entire intervention.

The aim was to design a comprehensive education and support system for teachers, providing them with sufficient materials while avoiding overburdening them. Teachers’ needs may differ between cultures and countries. Respecting teachers’ competence and autonomy are considered important in Finland. A balance between program fidelity and Finnish teachers’ autonomy was considered when planning their education.



2.4 Methods of the feasibility study

A single-group pretest-posttest design is used in the large ongoing feasibility study with three respondents: pupils, parents, and teachers. There are three repeated measurements, assessments are T0 at baseline, prior to the intervention; T1 immediately after the intervention; and T2 3 to 4 months after the intervention.


2.4.1 Study sample and recruitment

The study was done in the City of Hyvinkää, South of Finland, to pilot the intervention for all the pupils in 4th grades (aged 10–11 years) in the public elementary schools of Hyvinkää, Finland. In total 36 classes in 14 schools, total 512 4th graders received the intervention implemented in their normal curriculum in spring semester 2023. All these pupils, their parents and teachers were approached with written information letter regarding the program and the study. Consent forms were administered to parents and teachers. Active assent was observed from the pupils by clearly informing them of the study and voluntary nature of the questionnaires. Each pupil was given the same education regardless of their participation in the study, but only those pupils with a parental consent were able to fill the questionnaires.



2.4.2 Inclusion and exclusion criteria

Inclusion criteria were as follows: (1) pupils who currently enrolled in primary education in a public school located in Hyvinkää, Finland; (2) pupils whose parents granted active consent; (3) pupils who provided assent to participate in the study. Exclusion criteria were as follows: (1) pupils with severe intellectual disabilities; (2) pupils, whose teachers are unable to teach in Finnish and (3) pupils with a very limited understanding of Finnish.



2.4.3 Data collection

Questionnaires for pupils and teachers were self-administered paper questionnaires that were filled in at schools during lessons. Teachers sent an electronic message to each parent, containing a link to university’s secure website. This website contains the information letter, consent form, and the questionnaires.



2.4.4 Outcome assessments

Table 2 presents a detailed overview of the measures used at each assessment point, T0, T1 and T2. Sociodemographic information was collected from pupils (first name, birth month, school, class, gender, and first language), teachers (name, age, gender, class and school), and parents (child’s first name, birth month, class and school).



TABLE 2 Overview of measures.
[image: Table detailing variables, instruments, number of questions, and assessment times (T0, T1, T2) for children, teachers, and parents. "Children" section includes variables like emotional problems (SDQ, 25+5 questions) and others like classroom climate. "Teachers" section includes classroom climate (CBC) and acceptability. "Parents" section includes emotional problems (SDQ). T0, T1, T2 indicate different assessment times, with checkmarks showing when assessments were conducted. Definitions: SDQ stands for Strength and Difficulties Questionnaire, CBC is Classroom Behavioral Climate, and CDI is Children's Depression Inventory.]



2.4.5 Primary outcome

The primary outcome of this study is pupils’ emotional and behavioral problems following the original study of the Japanese version of this intervention conducted by Oka et al. (35). These emotional and behavioral difficulties were assessed by the self-report, and parent-report version of the Strengths and Difficulties Questionnaire (SDQ) (33). The SDQ is one of the most widely used screening instruments for identifying these difficulties in children and adolescents, with good internal consistency, reliability, and inter-rater agreement in school-aged children (43, 44). The Finnish version of SDQ has also been found to be reasonably reliable among school-aged children, Cronbach’s alfa being 0.71 for total score (45). The SDQ consists of five subscales measuring emotional symptoms, conduct problems, hyperactivity, peer problems and prosocial behavior. The subscales have Cronbach’s alfas varying from 0.57 for conduct disorders to 0.69 for emotional symptoms and prosocial scale among Finnish children (45). Each subscale has five items, each of which is rated 0, 1 or 2 points in accordance with being “absolutely true,” “somewhat true” or “not true.” The total difficulties score ranges from 0 to 40 (excluding prosocial scale which is scored inversely).



2.4.6 Secondary outcomes

To assess the classroom behavioral climate (CBC), we use a shortened version of a Finnish instrument, CBC, which has adequate reliability (46, 47). Pupil and teacher reports of CBC were used in this study. Traditional and cyber bullying and victimization were assessed by pupils (48). Seven questions assessed children’s perception about the school environment (48). Children’s loneliness questions for pupils and parents and Friendships questions for parents have been modified from the Children’s Depression Inventory (CDI) scale (49, 50). Children’s self-reported knowledge of emotional awareness was assessed after 12th lesson by using a questionnaire created for the purposes of this research by the Finnish research team. The questions test children’s learning and comprehension of the main points of the intervention. Symptoms of depression, anxiety, or conduct problems were not measured separately. Since the intervention is universal, we aimed to measure general outcomes across the whole sample rather than focusing on psychiatric symptoms, which would only have been present in some pupils. SDQ was considered to capture both internalizing and externalizing problems sufficiently.

Acceptability and satisfaction of the intervention were measured post-test (T1) from pupils and teachers using a short questionnaire specially developed for this study, based on the questionnaire used in the Japanese study (35) and Client Satisfaction Questionnaire by Attkisson (51).

Fidelity was assessed with questions for the teachers after each lesson by anonymous fidelity and satisfaction questionnaires, with six questions at T1 as well as through the observation of random lessons on-site. Members of the study group will observe the teaching passively, filling a fidelity checklist. Feasibility is measured based on the proportion of eligible participants who are approached and provide consent to enter the study, the number of dropouts at each assessment point, and the presence of missing items on outcome measures.



2.4.7 Data management

Microsoft Access input forms were used in the data entry process of the children’s and teachers paper questionnaires. Parental reports were filled online on a secure site. All data is stored in protected fileservers of Turku University. These files are secured by daily backups and limited access. The access will be granted for researchers, statisticians, and data managers. After the data collection and entry phase, the data will be anonymized, validated, linked and imported to SAS datasets for statistical analyses.



2.4.8 Statistical analyses

Demographic data will be presented for pupils, parents and teachers separately. Categorical variables will be presented as counts and percentages and continuous variables as means and standard deviations (SD). Outcome variables will be analyzed with linear mixed-effects models with repeated measurements. The respondents (pupil, teacher, parent) will be included in the model as a random effect, if feasible. Changes will be examined for each respondent, for each class, as well as for the total population. Linear contrasts will be used to estimate the changes of each outcome variable from baseline. The five subscales of SDQ will be analyzed separately, and each item the secondary outcome measures will be observed separately. A two-sided value of p of <0.05 will be considered significant.




2.5 Schedule of the study

The intervention was carried out in spring semester 2023. Collection of T0 data was conducted in February 2023, T1 in May and T2 in September 2023.




3 Discussion

This paper details the cultural adaptation and content formulation of a universal school-based intervention centered on socio-emotional skills. The challenge was in adapting the intervention from an Eastern context to suit a Western one. Notably, while the content was tailored to serve Finnish pupils, the distinctive Japanese visual features, which garnered admiration, were preserved.

Within the broader discourse on cognitive-behavioral therapeutic interventions, an atypical trajectory surfaces in this study: the adaptation of a framework that was developed in East Asian culture to fit a Western school environment. Typically, evidence-based psychosocial strategies, particularly those devised for children and adolescents, develop from Western paradigms. This paper describes a reversal from traditional cultural adaptation approaches and provides a way for evaluating school-based CBT methods across both Eastern and Western contexts.

Child mental health problems are one of the key challenges in public health. Providing children with evidence-based early interventions to tackle these challenges has uttermost significance for society. The possibility of the school environment in providing skills training for children on how to cope with and manage emotional and behavioral problems has not been thoroughly studied. Most school programs focused on some specific problem such as bullying. The “Lets Learn about Emotions” program is universal and transdiagnostic, covering a wide range of mental health problems. The program is based on solid theoretical bases, including CBT and positive psychology theories. Evidence-based skills are taught during 12-week curriculum-based intervention. These skills enhance emotional and behavioral regulation in pupils and impact positively on their social skills and peer relations. Teachers play a key role in skills training, providing strong face-to-safe and remote support using workshops, consultations and different types of materials.

There are several limitations to be discussed in the study. Although the program consists of SEL components, it is not a comprehensive SEL program. Participation of parents and community in this intervention was limited. This could be addressed in the future by providing more information and involvement for parents, entire schools and community. Another limitation concerns fidelity. Whereas we examined fidelity by teacher reports and observation, we did not include pupil’s perspective. Fidelity comprises also the attitudes and how teachers model the skills from the program in their own behavior. These limitations can be exploited in the future research. Fidelity checks could also be built in the program itself in the future.

Teaching emotional and social skills is educating the children for life, rather than aiming only for academic achievements. Schools offer an ideal place to provide a universal program aiming at improving these skills. The present study provides information about the feasibility of teaching emotional and social skills in elementary school settings. This implicitly challenges the current role of school system, which primarily aims to teach academic skills, by additionally educating children to cope with emotional and behavioral problems. If the promising feasibility findings reported in the original Japanese study are replicated in Finland, this will give strong reasoning for further efficacy and implementation research both in Western and non-Western societies, aiming to enhance coping skills, awareness, and early prevention of child mental health problems in a real-world context.
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Objective: To analyze the effects of different family environmental backgrounds and mental health problems on academic buoyancy and to explore the potential mechanisms of their effects, using a sample of 2085 medical students in Jiangsu province.
Methods: Using the multiple linear regression to analyze the impact of mental health problems on academic buoyancy in different family environment contexts.
Results: (1) Higher family income and parental literacy implied higher levels of academic buoyancy in children; (2) mental health problems and academic buoyancy were negatively related, and generalized anxiety and uncertainty stress negatively predicted academic buoyancy levels; (3) uncertainty stress may have an indirect effect on academic buoyancy levels through a partially mediating effect of generalized anxiety.
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1 Introduction

The concept of academic buoyancy was first introduced by Martin and Marsh’s team in 2008, who defined ‘academic buoyancy’ as a student’s ability to deal with the frustrations and challenges of school on a daily basis (1). “Academic buoyancy” is also referred to by Martin’s team as “everyday academic resilience” or “everyday academic resilience,” the nomenclature of which is derived from another concept in psychology, “academic resilience,” which refers to the ability of students to adapt to significant negative academic events (2). But for most students, academic difficulties are rarely long-term and significant (3). Martin and Marsh argue that students actually experience temporary difficulties and setbacks in their daily academic lives more frequently than major setbacks, such as failing a final exam or being criticized by a teacher in a particular class. As a result, the idea of ‘everyday academic resilience’, which focuses more on the temporary difficulties, frustrations and challenges that arise in everyday academic life, has been proposed. At the same time, similar theories have been proposed by national researchers (4).

Martin states that academic buoyancy can help students to adapt to the unexpected events in their daily lives and thus achieve a better state of learning (5). National researchers have found that academic buoyancy is not only a direct predictor of student achievement, but also correlates with student life satisfaction and positive levels of psychological well-being (6–8). Academic buoyancy also affects students’ engagement in learning, which is a key area of research in education. Engagement in learning refers to the extent to which students are emotionally, cognitively and behaviorally engaged in the learning process (9) and is one of the most important indicators of the quality of learning (10). It can affect not only a learner’s current academic performance (11), but also their future progression to higher education and work (12). Specifically, the higher the ability of individuals with high academic buoyancy to cope with difficulties in learning, the higher their evaluation of themselves and their learning, and the higher their satisfaction.

Theories and research on academic buoyancy have revealed that factors affecting academic buoyancy include individual psychological factors, family and environmental factors (13). Among the effects of parenting style and home environment on academic buoyancy, both parenting style and daily communication can influence students’ daily academic performance (14). A positive parenting style enables students to have a better ability to cope with academic setbacks in their normal studies (15). As the primary living environment for students, differences in the home environment can also determine different levels of academic buoyancy. Everyday interpersonal relationships also affect academic buoyancy, which can be enhanced by strengthening relationships between teachers and students. In other words, academic buoyancy is significantly and positively related to teacher-student relationships (16). From an individual psychological perspective, positive psychological factors in individuals can lead to better levels of academic buoyancy (17).

A previous study showed that students’ self-impediments negatively predicted levels of academic buoyancy, examining the factors influencing academic buoyancy from an adverse psychological perspective (10). However, research on mental health issues in relation to academic buoyancy levels is still at an early stage. Mental health issues accompany everyone in their daily studies or lives, and being a medical student often comes with greater academic stress, which can lead to more serious mental health problems (18). The most typical emotions include depression, anxiety and uncertainty and stress. Depression is one of the most common mental health problems among university students (19). The World Health Organization has suggested that a quarter of all university students in China have experienced depression to some degree. Depression is something that everyone experiences, but without proper management and guidance it can turn into depression, which can lead to more uncontrollable and serious consequences. Nowadays, depression has become the “invisible killer” of university students (20). Similar to depression, generalized anxiety is a psychological problem that receives a lot of attention. University students are at the interface of school and society and usually encounter multiple stressors, which are the most important source of anxiety (21). Various pressures such as daily academic stress, stress about future employment and mental health stress in daily life of university students can all add to the level of anxiety, with medical students once again being that more stressed group (22).

Uncertainty stress and social anxiety are new areas that have been gaining attention in recent years and have been studied in numerous other fields such as psychology, public health and clinical medicine (23). Uncertainty stress is a subjective feeling and experience brought about by uncertainty. Social anxiety refers to the fact that university students are in a new environment and need to face different people and things. For some university students who are introverted or have less social experience, this may make it difficult and stressful for them, resulting in social anxiety (24).

The subjects of this study were all from medical schools. Past research has shown that medical students tend to have more severe negative psychological emotional problems due to the special educational system (25). This paper explores the factors that influence academic buoyancy and proposes practical and realistic measures at the school level and the individual student level to improve the overall level of academic buoyancy of students. Finally, the positive impact of academic buoyancy on students is used to help them in their daily lives and achievements. In this experiment we examined family environmental factors and several representative and widespread mental health problems (depression, generalized anxiety, uncertainty stress and social anxiety). The association between these factors and academic buoyancy and the impact on academic buoyancy is examined and the potential mechanisms of action are further explored. Regarding academic buoyancy, previous studies at home and abroad have pointed out that it is the ability of students to self-regulate and relieve themselves in the face of difficulties and stress in their academic life. Students with higher levels of academic buoyancy can better cope with difficulties and better complete their studies. Previous studies have paid less attention to the impact of adolescent psycho-behavioral problems on academic buoyancy, and this study focuses on this.



2 Methodology


2.1 Objects

A questionnaire survey of undergraduate students enrolled in a medical university in the eastern region of China was conducted in November–December 2022. Stratified random sampling was used. Firstly, the study population was stratified by grade level. Secondly, a number of classes were selected proportionally within the stratum according to the number of students in different majors. Finally, all students within the class were used as respondents. A total of 2,273 questionnaires were distributed and 2085 valid questionnaires were returned, with an effective rate of 91.7%. The survey was approved by the Ethics Committee of Xuzhou Medical University with the informed consent of the participants (approval number: XYFY2020-KL219-01). Due to the limitation of the questionnaire content, we can only collect to get the basic information of family environment factors. The questionnaires collected in this experiment were all in the same university, so the most of the students live in a relatively concentrated area with a relatively stable regional economic level, which allows us to place the research perspective more under the family environment context. The questionnaire was administered through a stratified random sample of different grades and classes in different colleges of the school, and after the classes were selected, the questionnaire was distributed through the counselor of the classes. The initial page of the questionnaire prompts a voluntary option to complete this questionnaire. The sample size for this experiment was calculated to meet the minimum requirements of the design.



2.2 General demographic information

Includes gender, age, grade, whether only child, place of residence, monthly household income, type of household, and parents’ education level.



2.3 Methods

General demographic information: gender, age, grade, whether the child is an only child, place of residence, monthly household income, type of household, parents’ educational level. Academic Float Scale: This scale was developed by Martin and Marsh (1).

A revised version of Sun Wei wen’s Chinese version of the Academic Float Scale, with four entries in one dimension, was used to assess students’ ability to successfully deal with everyday academic setbacks, difficulties and challenges.

The Likert 5-point scale was used for scoring, with higher scores indicating higher levels of academic buoyancy for the subjects. The Cronbach coefficient for this scale in this study was 0.920.

Uncertainty Stress Scale: This scale consists of 10 entries measuring uncertainty about life, social change, goals and social values in the last 2 weeks. The scale was scored using the Likert 5-point scale, with the total score being the cumulative score for each entry, the higher the score, the greater the uncertain psychological stress. The Cronbach alpha coefficient for this scale in this study was 0. 949.

The Patient Health Questionnaire-9 (PHQ-9 scale): Based on the nine criteria for depression in the Diagnostic and Statistical Manual of Mental Disorders published by the American Psychiatric Association, this questionnaire assesses an individual’s level of depression over the past 2 weeks. There are 9 items in total, and individual items are scored using a scale of 0 (not at all) to 3 (almost every day). Higher scores on the scale indicate more severe depressive symptoms in the respondent. The Cronbach alpha coefficient for this scale in this study was 0.921.

Generalized Anxiety Disorder (GAD-7 scale): This questionnaire assesses an individual’s level of anxiety over the past 2 weeks and consists of seven items, with individual items scored on a scale of 0 (not at all) to 3 (almost every day). Higher scores on the scale indicate more severe anxiety symptoms in the respondent. The Cronbach alpha coefficient for this scale in this study was 0.948.

Social Anxiety Subscale of the Self-Consciousness Scale (SASSC): This scale contains six items, each scored on a scale of 0 (not at all) to 3 (very much), with the fourth item being scored in reverse. Higher scores on the scale indicate more severe social anxiety. The Cronbach alpha coefficient for this scale in this study was 0.818.



2.4 Statistical analysis

Descriptive statistics and correlation analyses were performed using SPSS 26.0. Count data were described by n. Comparisons between groups were made using independent samples t-test or ANOVA, and correlation analyses were performed using Pearson correlation analysis with a two-sided test level of α = 0.05. The mediation model was constructed using Model 4 in SPSS Process 4.1 prepared by Hayes, and the significance level of the mediation effect was tested using the Bootstrap method with 5,000 replicate samples.




3 Results


3.1 Common method deviation test

Because all data collection for this study was in the form of self-reporting, common method bias should be avoided. The study design and measurement process began with procedural controls that emphasized the anonymity of responses and reverse scoring. On the basis of this, statistical control is applied to detect them. On this basis, statistical control is applied for detection. Exploratory factor analysis was conducted on the full range of measures by Harman’s one-way test and the results of these unselected factor analyses indicated that a total of six factors have eigenvalues greater than 1. The variance explained by the first common factor analyzed is 38.15%, which is less than the 40% threshold. There were no cases where only one factor was extracted or where a factor appeared to have particularly high explanatory power. Therefore, there is no serious common methodological bias in this study and the relationship between the variables is plausible.



3.2 Descriptive statistics and correlation analysis between variables

Previous studies have shown that background factors in the home environment have a direct impact on a person’s level of academic buoyancy. The results of this study, following a univariate analysis of these family environmental factors, are shown in Table 1. Students from one-child families have significantly higher academic buoyancy scores than students from non-one-child families. Students from urban households had higher academic buoyancy scores than those from rural households. Different household income profiles also lead to significant differences in academic buoyancy scores, with higher household income implying higher academic buoyancy scores. Parental literacy was also significantly associated with academic scores. Table 1 shows the one-way analysis. By testing whether there is a difference in the level of academic buoyancy of the population in the case of different demographic information. Descriptive statistics were performed and control variables were selected.



TABLE 1 Univariate analysis of different sociodemographic characteristics and academic buoyancy scores of university students.
[image: A table presents academic buoyancy scores across various features: age, gender, being an only child, sexual orientation, grade, residence, monthly household income, family type, and parental education levels. Each feature includes subcategories with sample sizes (N), average scores, standard deviations (SD), t/F values, and p-values. Notable differences are observed in grades, residence, income, family type, and parental education, with some categories having significant p-values, indicating statistical significance.]

In conducting the correlation analysis between mental health problems and academic buoyancy, the control variables were whether the child was an only child, low household residence, monthly household income and parental literacy. Biased correlation analyses were conducted for the other variables. The correlation matrix for each psychological score is shown in Table 2, with the results of the bivariate correlation analysis without the addition of control variables above the diagonal line and the skewed correlation analysis after the addition of general demographic information as a control variable below the diagonal line. The results indicate that the negative correlation between academic buoyancy and all other scores holds significantly. With no control variables set, academic buoyancy and uncertainty stress, depression scores, anxiety scores, and social anxiety scores all showed significant negative correlations. Setting family residence, whether or not the child was an only child, parents’ education level and monthly family income as control variables, the biased correlation also showed a significant negative correlation between academic buoyancy and the other four adverse psychological conditions. In Table 1, control variables were selected by analyzing whether there were differences in academic buoyancy scores across demographic profiles. In this case, the control variables “being an only child,” “family residence,” “monthly family income” and “parents’ education level” were selected as control variables. They will be used in the correlation analysis and regression models. Table 2 shows the correlation analysis between the four adolescent mental health problems and academic buoyancy. The results show a negative correlation between academic buoyancy and these four mental health problems. Some other variables in the results of the multiple regression analysis are mentioned in Table 2. The results are placed more logically after the correlation analysis in Table 2.



TABLE 2 Correlation matrix between mental health problems and academic buoyancy.
[image: A correlation matrix table showing the relationships among five variables: academic buoyancy, uncertainty pressures, depression, generalized anxiety, and social anxiety. Each variable is correlated with itself at 1. Significant negative correlations exist between academic buoyancy and the other variables, ranging from -0.092 to -0.295. Positive correlations include uncertainty pressures and depression (0.710), generalized anxiety (0.675), and social anxiety (0.384), among others. All correlations are significant at the p < 0.01 level, as indicated by the asterisks.]



3.3 Analysis of the impact of different types of negative psychological emotions on academic buoyancy

As shown in Table 3, the results of the multiple linear regressions constructed after including general demographic information as a control variable. Only uncertainty stress and anxiety reached significance as predictors. Table 2 shows the correlations between the level of academic buoyancy and several common adolescent mental health problems that were the focus of this study. Only if the correlation holds is there a subsequent regression model. Table 2 shows a negative correlation between academic buoyancy and all four adolescent health problems of concern. Table 3 shows the results obtained after adding the control variables screened in Tables 1, 2 to the multiple linear regression model. The uncertainty stress and generalized anxiety can be used as predictors of the level of academic buoyancy.



TABLE 3 Multiple linear regression analysis.
[image: Table displaying variables with statistical values: constant term, uncertainty pressures, depression, generalized anxiety, and social anxiety. Columns show B-value, SE, β-value, t-value, and P-value. Significant values (P < 0.001) appear in bold for uncertainty pressures and generalized anxiety.]

Table 3 shows a multiple linear regression analysis with the inclusion of control variables. In the multiple linear regression model, the independent variables were “uncertainty stress,” “depression,” “Generalized anxiety” and “social anxiety.” The dependent variable is “academic buoyancy.” The control variables are “being an only child,” “family residence,” “monthly family income” and “father’s income.” The dependent variable was “academic buoyancy” and the control variables were “being an only child,” “family residence,” “monthly family income,” “father’s educational level” and “mother’s educational level.”



3.4 Intermediary model testing

As shown in Table 4, the total predictive effect of uncertainty stress on academic buoyancy was significant (standard coefficient = −0.291, p < 0.001). After the inclusion of anxiety as a mediating variable, the direct effect still held significantly (standard coefficient = −0.192, p < 0.01), as did the indirect effect (standard coefficient = −0.099, p < 0.01). At the same time, the Bootstrap 95% confidence interval of the mediated model did not cross 0, indicating that uncertainty stress not only directly predicted academic buoyancy scores, but also predicted academic buoyancy scores through the mediating effect of anxiety. This direct effect was −0.192 and the mediating effect was −0.0993, which accounted for 65.9 and 34.1% of the total effect, respectively, which was a partial mediation. Table 4 shows the mediation effect results. The results indicate the presence of mediating effects. Figure 1 demonstrates the mediating effect. Uncertainty stress besides directly affects the level of academic buoyancy. It also affects the level of generalized anxiety by influencing the level of generalized anxiety. It ultimately affects academic buoyancy.



TABLE 4 The mediating role of generalized anxiety between uncertainty stress and academic buoyancy.
[image: Table displaying two models with predictor and result variables. In Model 1, uncertainty pressures predict academic buoyancy with a beta value of -0.2913; BootLLCI is -0.1132 and BootULCI is -0.0591. Model 2 links uncertainty pressures to generalized anxiety with a beta value of 0.6688; BootLLCI is 0.3413 and BootULCI is 0.3816, and generalized anxiety to academic buoyancy with a beta value of -0.1485; BootLLCI is -0.1776 and BootULCI is -0.0712.]

[image: Diagram illustrating relationships between uncertain pressure, generalized anxiety, and academic buoyancy. Uncertain pressure is linked to generalized anxiety with a positive coefficient of 0.6688 and negatively affects academic buoyancy with a coefficient of -0.2913. Generalized anxiety negatively influences academic buoyancy with a coefficient of -0.1485. Uncertain pressure also directly affects academic buoyancy with a coefficient of -0.192. Each coefficient is marked with double asterisks, indicating significance.]

FIGURE 1
 Intermediary model.





4 Discussion

This study found that medical students’ academic buoyancy received overall influence from both family environment and personal psychological factors. The level of family income and parental literacy in the home environment significantly affects the child’s level of academic buoyancy, which is similar to the findings obtained from previous studies (14). It is worth noting that this study found that children from non-one-child families had lower levels of academic buoyancy than those from one-child families. The negative correlation between academic buoyancy and all four psychological disorders was significant, and the partial correlation analysis, which controlled for demographic variables, also suggested that the negative correlation was valid, indicating the seriousness of the negative psychological disorders’ negative impact on students’ daily academic life. Higher uncertainty stress and generalized anxiety significantly predicted lower levels of academic buoyancy. These two psychological emotions were the most significant influences in the current study.

According to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), this study classified the anxiety of university students into “social anxiety symptoms,” which is better known as “social phobia” and is diagnosed in psychology as “social anxiety disorder” (26). Both types of anxiety are essentially in the same diagnostic category, but social anxiety has a special significance in the context of this study of medical students. For university students, social stress is suddenly at a peak compared to secondary school and is more likely to have a range of unknown consequences due to positive or negative social influences (27). The two types of anxiety were analyzed as two independent influences in the current study.

The regression model shows that generalized anxiety was the most influential factor on academic buoyancy levels in this experiment. The area of “generalized anxiety” has been a popular area of research for university students, particularly medical students. The cause of generalized anxiety symptoms is not clearly defined and can be a sudden and unexpected event in life, such as health or financial worries, or uncertainty about future career prospects. Generalized anxiety can be defined as a “mental disorder in which prolonged and persistent worry is the central symptom.” Patients worry excessively about life, family, finances, work, school, etc., which are difficult to control and may be accompanied by psychological or physical symptoms (28). This anxiety has many negative consequences for university students, including insomnia, palpitations and nervousness in daily life, inability to concentrate in work and study, frustration and loss of motivation (22). These adverse physical and psychological events can have a direct impact on a person’s level of academic buoyancy. Anxiety can not only affect a student’s academic buoyancy and thus his or her grades and future development, but can also lead to further difficulties in life (29). It is imperative to propose measures to alleviate this situation from the perspective of schools and individuals.

Unlike generalized anxiety, people with high social anxiety have a strong sense of self-focus in their daily lives and when socializing (24). Being very demanding of oneself to the point of distortion and very sensitive to external feedback can lead a person into self-denial and self-doubt (30). This situation not only creates a very bad feeling in the person’s life, but also generates negative feedback for the people around them. Social anxiety is also a risk factor for major depressive disorder (31). Although social anxiety is an abnormal expression, unfortunately it is currently widespread among university students and how to overcome it needs to be thoroughly researched and studied.

Uncertainty stress was another predictor of academic buoyancy levels in this study, and existing research indicates that uncertainty stress is a source of numerous mental health problems. Previous research has suggested that higher levels of uncertainty stress among college student populations may contribute to elevated suicidal ideation (32). In a study of Swedish physicians, uncertainty stress was shown to lead to increased levels of anxiety (33). In the present study, we can also see a positive association between uncertainty stress and generalized anxiety and social anxiety. Uncertainty stress is typically manifested when an individual is faced with an unknown situation in life, work or study, which can lead to negative events. Uncertainty stress in this study led to a decrease in academic buoyancy levels, with a range of negative consequences.

Among the many factors influencing academic buoyancy, uncertainty stress and generalized anxiety at the psychological level of medical students play an important counter-catalytic role. After confirming its negative predictive effect on academic buoyancy, its possible mechanisms of action were further explored. It has been suggested that uncertainty stress will exacerbate levels of anxiety, and after adding general demographics as covariates to the model, the mediating role of uncertainty stress, generalized anxiety and academic buoyancy was analyzed. The results showed that the mediating relationship held and that generalized anxiety played a partially mediating role in the mediating model. This result suggests that the influence of psychological factors on individuals is not only direct, but that the complex effects of mutual mediation and interaction may have more serious consequences. This will require us to add more mental health issues in subsequent studies and continue to explore possible mechanisms in depth.

There are still some parts of the current study that need improvement. Firstly, this study used cross-sectional data with a weak level of causal validation; future research could further explore causality by following up with the university students in this study to obtain longitudinal data. Secondly, all questionnaires in this study are self-administered, which makes it difficult to ensure the quality of the survey information, and those who fill in the questionnaires may have wrong or disorganized answers, which can lead to a reduction in the quality of the survey treatment. Thirdly, there are many mental health problems of medical students that have not been included in the study apart from depression, anxiety and uncertainty stress mentioned in this study. Research could include more emotions such as sadness, anger, fear and hatred, in order to explore the mechanisms influencing medical students’ academic buoyancy in more depth and provide positive insights to improve the level of academic buoyancy among university students.



5 Conclusion

	1. The home environment has a very strong influence on the level of academic buoyancy of students. Parents with high income and literacy levels mean that children have higher levels of academic buoyancy. The family environment and education remain the most important factors influencing a child’s development. The education and guidance of parents will determine the future development of their children.
	2. Negative psychological mood and academic buoyancy levels were significantly and negatively correlated, and the negative prediction of generalized anxiety and uncertainty stress on academic buoyancy held true. Anxiety can be used as a mediating variable to mediate the effect of uncertainty stress on academic buoyancy.
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Background: Sexual harassment is common in most countries and cultures. Less is known about sexual harassment, its risk factors, and psychosocial outcomes among young adolescents. The aim of the study was to examine the 12-month prevalence of sexual harassment exposure, and sociodemographic and psychosocial factors associated with exposure among junior high school students in Norway.
Methods: A comprehensive cross-sectional study was completed by 83,297 Norwegian adolescents in junior high school in 2021. Data on exposure to sexual harassment were used in combination with sociodemographic measures and psychosocial outcomes: depressive symptoms, loneliness, self-esteem, and well-being. Group differences were analyzed with Chi Square tests, and sociodemographic risk factors were analyzed with logistic regression. Psychosocial outcomes were assessed with multivariate and univariate ANOVAs, and dose–response relationships were assessed with linear regression.
Results: Among the adolescents, 32.6% had experienced sexual harassment during the past year. Girls had higher odds of exposure (OR: 1.90, 95% CI: 1.84–1.96), whereas adolescents whose parents had higher education had lower odds (OR: 0.95, 95% CI: 0.90–0.99). Exposure was associated with higher levels of depressive symptoms (partial η2 [ES] = 0.11) and loneliness (ES = 0.07), and with lower self-esteem (ES = 0.06) and well-being (ES = 0.06). Among exposed adolescents, more frequent exposure was associated with poorer outcomes.
Conclusion: Exposure to sexual harassment affects one third of junior high school students in Norway. Those who are exposed have poorer psychosocial outcomes, and there is a dose–response relationship between exposure and outcomes. Awareness of sexual harassment among young adolescents, and interventions to prevent and reduce it, are needed.
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Introduction

Sexual harassment is rooted in historic power imbalances, and the #MeToo movement increased public awareness of how it is pervasive across cultures, age groups and genders (1). It is commonly classified into three distinct forms (2, 3). These are gender harassment (insulting remarks or behavior, intending to provoke negative emotions), unwanted sexual attention (uninvited and explicit display of sexual desire or intention towards the other person), and sexual coercion (applying any form of pressure to elicit sexual cooperation). Thus, sexual harassment can encompass a broad range of behaviors which include physical contact with the victim as well as interactions based on verbal exchange (4). Common verbal forms of sexual harassment include sexually laden name-calling (such as “whore” or “poof”) and making unwanted sexual comments or jokes, but non-contact sexual harassment also includes peeping and spreading sexual rumors (5). In recent years, the online communication platforms have created new challenges, such as sexting (sending sexual text messages often including nude or seminude photos or videos) and online sexual harassment (6). Pictures and videos portraying nudity can easily be disseminated online (7, 8), to the extent that adolescents may be reluctant to shower after gym classes in fear of being exposed to this kind of harassment.

While gender equality and non-discrimination have been on the political agenda in Norway for decades, exposure to sexual harassment is commonplace. Based on previous studies, a recent rapid review of sexual harassment in Norway reported an overall lifetime prevalence of 8% (9). However, large variations were reported between different professional groups (engineers 1%, nurses 20%), women were more often exposed than men, and younger people more often than older (9). Among adolescents, international studies have reported higher, but widely varying, prevalence rates of sexual harassment exposure [(e.g., 10–14)]. They have been consistent, however, in reporting that girls are at higher risk of exposure than boys. Among adolescents in Norway, similar rates of exposure to non-contact forms of sexual harassment during the past 12 months were found among boys (62%) and girls (63%) in 2014 (5), whereas substantially lower rates, in particular among boys (boys 26.5% versus girls 36.1%), were found in another Norwegian study a few years later (15). As the two Norwegian studies (5, 15) were conducted a few years apart, and in different parts of the country, both time trends and differences in sample composition are possible explanations for the different results reported.

In addition to female gender, a number of risk factors for sexual harassment exposure among adolescents have been reported. For example, risk factors have included racial (16) and sexual minority identity (17), emotional problems (18), and higher frequency of alcohol use and delinquent behaviors (17, 19). Higher risk of sexual abuse (20) and online sexual abuse (21) has been found among adolescents in less affluent families, and lower parental education levels have been associated with higher likelihood of adolescents reporting sexual harassment experience (22).

The negative outcomes related to (traditional or online) sexual harassment exposure among adolescents may be both short-term and long-term and may pose a direct threat to the individual’s health and well-being. Studies have reported various negative psychosocial outcomes, including symptoms of anxiety and depression (6, 14, 23, 24), and that concurrent alcohol and drug use can make the symptoms of mental health problems worse (24). Victims of bullying in general, including sexual bullying, may tend to withdraw from social encounters with peers and feel like an outsider when involved in social situations (25), which in turn may give rise to loneliness. As social anxiety has been temporally linked to subsequent loneliness in adolescents (26), sexual harassment may also be indirectly related to loneliness through social anxiety. People who have been exposed to sexual harassment as adolescents have also been shown to be more likely to have a higher number of sex partners and to contract a sexually transmitted disease in early adulthood (27), and may be more likely to develop obesity (11, 28). Outcomes are likely to vary with the severity and frequency of harassment experiences as well as the psychological resilience among those exposed (29). Thus, adolescents may be particularly vulnerable to experiencing a range of psychosocial problems following sexual harassment. Continued research efforts are needed to gain a more comprehensive understanding of risk factors and psychosocial consequences of sexual harassment in this vulnerable population.

While there is a vast number of studies on sexual harassment and its consequences, most studies appear to focus on older adolescents and young adults, such as students in higher education (30). Less is known about the prevalence of sexual harassment, its risk factors, and psychosocial outcomes among young adolescents in junior high school. However, in line with the view purported by Collinsworth and co-workers (29), one might expect this youngest group of adolescents to be the least resilient to adverse events, and thus experience worse outcomes of sexual harassment when exposed. The youngest adolescents may also be less able to identify their experience as one of sexual harassment victimization, as a previous study showed that the ability to identify and verbalize such experiences increases with age and may not be fully developed before well into adulthood (31). The ability to identify and verbalize sexual harassment experiences is also vital for victims’ ability to seek and make use of appropriate support from adults. Moreover, few studies have concurrently examined a variety of psychosocial outcomes and their associations with sexual harassment exposure. Thus, to gain knowledge about precursors and consequences of sexual harassment, a wider perspective is needed. The aim of this study is to examine the 12-month prevalence of sexual harassment exposure, and sociodemographic (age, gender, parents’ education level, centrality of place of living, family affluence) and psychosocial factors (depressive symptoms, loneliness, self-esteem, well-being) associated with exposure to sexual harassment among junior high school students in Norway. Further, among those exposed to sexual harassment, we examine possible linear patterns in the relationships between frequency of harassment and psychosocial factors.



Methods


Survey and procedure

A comprehensive cross-sectional study, the Ungdata survey, was in 2021 completed by 139,841 Norwegian adolescents aged between 13 and 19 years. The survey is conducted annually across most Norwegian municipalities and is an essential source of information on young peoples’ health, well-being, attitudes, and behaviors across a range of areas (see www.ungdata.no). [Removed for peer review] is responsible for the survey in a collaboration with the Regional Drug and Alcohol Competence Centers (KoRus). The surveys are financed partially by the Norwegian Directorate of Health.

Parents and adolescents were informed via mail prior to the data collection, and the parents were assured that they could withdraw their children from participation at any time. The adolescents decided in school whether they wanted to participate after being informed that participation was voluntary and that they could skip questions that they did not want to answer. The study was conducted as a web-based questionnaire administered at school during school hours with a teacher or an administrator present to answer questions. The adolescents used approximately 30–45 min to complete the questionnaire.



Measures


Sexual harassment

Sexual harassment was assessed with the following question: “Over the past 12 months, have you been subjected to any of the following in a manner that you absolutely did not like?” Then, three forms of harassment were listed: (i) “That someone has touched me in a sexual way against my will,” (ii) “That someone in a hurtful manner has called you a whore, poof, or other words with a sexual content”; and (iii) “That someone has spread negative sexual rumors about you.” On each item, response options never (1), once (2), 2–5 times (3), and 6 or more times (4). These items have been used consistently in the Ungdata surveys since 2017 to assess sexual harassment exposure among adolescents (32).

Each of the items were later dichotomized to distinguish between adolescents who had not been exposed to the sexual harassment form (response option 1) and those who had been exposed (response option 2–4). Further, a variable labelled “any sexual harassment”, distinguishing between those never exposed to any kind of sexual harassment (0) and those exposed to one of more kinds at one or several occasions (1), was computed.



Depressive symptoms

Depressive symptoms were measured using a six-item scale derived from the Depressive Mood Inventory (33), in turn based on the Hopkins Symptom Checklist (34). The adolescents were asked if they had been affected by any of the following during the past week: “Felt that everything is a struggle” (item 1), “had sleep problems” (item 2), “felt unhappy, sad or depressed” (item 3), “felt hopelessness about the future” (item 4), “felt stiff or tense” (item 5), “worried too much about things” (item 6). Four response categories were applied to each of the six items: “Not been affected at all” (1), “not been affected much” (2), “been affected quite a lot” (3), and “been affected a great deal” (4). Sum scores were computed, ranging from 6 to 24, where higher scores indicated higher levels of depressive symptoms. The scale has been psychometrically evaluated among Norwegian adolescents in previous Ungdata-based studies, demonstrating good reliability (Person Separation Index: 0.802) and appearing overall to work reasonably well (35).



Loneliness

Loneliness was measured with one item. It had an opening phrase identical to the items included in the depressive symptoms scale (i.e., “During the past week, have you been affected by any of the following issues”), and then stated, “felt lonely.” Response options were “not been affected at all” (1), “not been affected much” (2), “been affected quite a lot” (3), and “been affected a great deal” (4) (32). Thus, scores ranged between 1 and 4, with higher scores signifying higher levels of loneliness.



Self-esteem

Self-esteem was assessed with one item: “I like myself the way I am,” with response options “not at all true” (1), “not very true” (2), “quite true” (3), and “very true” (4), so that higher scores indicate higher self-esteem. The item is derived from the “global self-worth” subscale of the Self-Perception Profile for Adolescents (36).



Well-being

A modification of Cantril’s ladder, as adopted in the Gallup World Poll (37), was used as a measure of subjective well-being. The adolescents were asked to rate their level of present-time well-being on a scale from 0 to 10, where 0 indicates worst possible well-being and 10 means best possible well-being.



Sociodemographic variables

Sociodemographic variables included in this study were gender, reported as male or female. While age is not assessed directly in the Ungdata surveys, grade was used as an indicator for age. Parental education was measured by asking the pupils whether none, one or both parents had higher education. In the analysis, this variable was dichotomized into “none of the parents have higher education” and “at least one parent has higher education”. Centrality, as defined by Statistics Norway (38), was used as a proxy for how centrally located a municipality in Norway is. The measure is based on how many jobs and service institutions can be reached by car within 90 min from where one lives. All municipalities are categorized on a scale from 1 (most central) to 6 (least central).

The Family Affluence Scale (39, 40), version II, was used to assess the socioeconomic status of the adolescents. The measure is comprised of four questions: (i) Does your family have a car? where response options are “no”, “yes one”, and “yes, two or more”; (ii) Do you have your own bedroom? with response options “yes” or “no”; (iii) How many times have you travelled somewhere on holiday with your family over the past year? with response options “never”, “once”, “twice”, and “more than twice”; and (iv) How many computers or tablet computers does your family have?, where response options were “none”, “one”, “two”, and “more than two”. The addition “…or tablet computers” in question (iv) was added by the Ungdata administration in 2017 (32). All items were coded so that higher scores indicated higher levels of affluence. A sum score based on all four items was calculated and used as an overall measure of family affluence, with scores ranging between 4 (lowest affluence) and 13 (highest affluence). Validation studies have indicated high levels of child–parent agreement on scale items and on the whole scale, except for the item regarding holiday (39). Another study, using data from 25 countries, found the aggregated FAS at the country level to correspond well with the national wealth indicator, indicating good criterion validity (41).




Data analysis

Participants with missing data were removed from the analyses casewise (analysis by analysis), with the exception of the multivariate analyses which required no missing data on the employed variables. Thus, sample size varied between analyses.

Descriptive analyses were included for all variables. Cross-tabulation of independent variables with sexual harassment was analyzed with Chi-square tests. Based on the initial cross-tabulation, a logistic regression analysis was performed to examine multivariate associations with sexual harassment exposure. To examine possible psychosocial consequences of sexual harassment exposure, a multivariate analysis of variance (MANOVA) was performed using depressive symptoms, self-esteem, loneliness, and subjective well-being as dependent variables, while using sexual harassment, gender, and the interaction term gender × sexual harassment as predictors. In the case of a statistically significant MANOVA, consecutive univariate ANOVAs followed for each dependent variable using the same set of predictors.

Among those exposed to sexual harassment, possible linear patterns in the relationships between frequency of harassment and psychosocial factors were examined with linear regression analyses. A “harassment type × gender” interaction term was included to examine the possibility of relationships varying between boys and girls. For loneliness and self-esteem, which were measured with one-item scales with relatively few response options (scale range 1–4), analyses of dose–response relationships were also conducted with ordinal regression analyses. For all analyses, statistical significance was p < 0.05. Effect sizes were interpreted as suggested by Pallant (42) and Cohen (43): partial η2 about 0.01 and standardized β about 0.10 indicate a small effect, partial η2 about 0.06 and standardized β about 0.30 indicate a medium effect, and partial η2 about 0.14 and standardized β about 0.50 indicate a large effect. In the ordinal regression analyses, estimates of associations (compared with the reference category) were reported along with the corresponding 95% confidence intervals (CI).



Ethics

The study was conducted in accordance with the Declaration of Helsinki. Before participating in the study, all adolescents were asked to provide informed consent. The parents received oral and written information about the study and were given the opportunity to withdraw their children from participation. The information letter was approved by The Norwegian Centre for Research Data (NSD). All data were collected anonymously and then analyzed by independent researchers who did not participate in the collection of the data. The study was approved by the Research Ethics Committee at Inland Norway University of Applied Sciences (protocol code 21/01894).




Results


Participants

The study extracted a sample of adolescents (n = 83,297) in junior high school, aged 13–16 years. The response rate was 83% (44), and the gender proportions were similar. About one third of the adolescents were enrolled in each of the three grade cohorts, and the vast majority had parents among whom at least one had higher education. The description of the sample is shown in Table 1.



TABLE 1 Sexual harassment exposure in sample subgroups.
[image: Table displaying characteristics of students classified by grade, gender, centrality, parental education level, and family affluence. Columns show total number, exposed percentage, and not exposed percentage with corresponding p-values. Statistical tests used are Chi Square tests of independence.]



Prevalence of any sexual harassment exposure

The prevalence of having been exposed to any sexual harassment during the past 12 months was 32.6%. As shown in Table 1, the proportions exposed to sexual harassment were significantly higher among girls (39.1%) than boys (25.2%, p < 0.001) and also higher for adolescents among whom none of the parents had higher education (34.3%), compared with those where one or both parents had higher education (33.0%, p = 0.01). While the test showed a statistically significant association between centrality and sexual harassment exposure, the differences did not conform to a linear pattern. A post-hoc analysis using a dichotomized centrality variable (differentiating the three most central levels from the three least central levels) revealed no significant association with sexual harassment exposure. Thus, centrality was removed from further analysis.



Exposure to different forms of sexual harassment

The majority of the adolescents reported to not have been exposed to any form of sexual harassment during the past 12 months (between 72 and 86% for the different forms of harassment). For all three harassment types, the proportions of exposed adolescents decreased by each category increase in exposure. Verbal sexual harassment was most frequently reported, with 7.5% of the adolescents reporting six times or more during the past year. The adolescents’ exposure to any sexual harassment, and to each of the sexual harassment forms, is shown in Table 2.



TABLE 2 Adolescents’ exposure to sexual harassment during the last 12 months.
[image: Table showing the number of participants exposed to sexual harassment forms: touching/groping, verbal, and spreading sexual rumors. Categories indicate times exposed: 1, 2–5, 6 or more, and missing data. Percentages of participants not exposed are 86% for touching, 71.6% for verbal, and 80.1% for rumors, while 63.9% experienced some form of harassment at least once.]



Sociodemographic risk factors for sexual harassment exposure

Based on the initial results, gender and parental education were included in the logistic regression analysis as independent predictors of sexual harassment exposure. The model was statistically significant (Model χ2 = 1,573, p < 0.001, Nagelkerke r2 = 0.031). The Hosmer-Lemeshow test was not statistically significant, indicating that the model reflected real-world data well. Girls had 90% higher odds of being exposed to sexual harassment during the last 12 months, compared to boys (OR: 1.90, 95% CI: 1.84–1.96). Adolescents among whom at least one parent had higher education had lower odds of sexual harassment exposure, compared to those where none of the parents had higher education (OR: 0.95, 95% CI: 0.90–0.99).



Psychosocial outcomes associated with sexual harassment exposure

Multivariate effects on the psychosocial outcome variables (depression, loneliness, self-esteem, and subjective well-being) were found for all included independent variables: gender (p < 0.001, partial η2 = 0.11), exposure to sexual harassment (p < 0.001, partial η2 = 0.12), and the gender × sexual harassment interaction term (p < 0.001, partial η2 = 0.00).

Proceeding with univariate analyses of predictors of each of the psychosocial outcomes, we found that having been exposed to sexual harassment during the preceding 12 months was significantly associated with all outcomes (partial η2 ranging 0.06–0.11). Adolescents who had experienced sexual harassment had higher levels of depressive symptoms and loneliness, and lower levels of self-esteem and subjective well-being, compared to their counterparts. Similarly, there was a uniform effect of gender. Compared to boys, girls had higher levels of depressive symptoms and loneliness, and lower levels of self-esteem and well-being. The effects of each of the independent variables on each of the psychosocial outcome variables are shown in Table 3.



TABLE 3 Modeled effects of any sexual harassment exposure on psychosocial outcomes.
[image: Four tables present statistical results for the impact of exposure to harassment on depressive symptoms, loneliness, self-esteem, and well-being, including adjusted means, confidence intervals, p-values, and partial eta squared values. Data is grouped by exposure status, gender, and their interaction. The adjusted R-squared values are 0.22 for depressive symptoms, 0.12 for loneliness, 0.15 for self-esteem, and 0.11 for well-being. "Exposure" refers to experiencing sexual harassment in the last 12 months.]

Gender interacted significantly with sexual harassment exposure for all outcome estimates, but with negligible effect sizes (partial η2 = 0.00). The estimated marginal means for depressive symptoms, loneliness, self-esteem, and subjective well-being among adolescents with and without exposure to sexual harassment are displayed by gender in Figures 1–4.

[image: Line graph showing estimated marginal means of depressive symptoms based on exposure to sexual harassment for boys and girls. Boys and girls both show increased depressive symptoms when exposed, with girls having higher levels in both scenarios. Error bars represent 95% confidence intervals.]

FIGURE 1
 Depressive symptoms among adolescents in junior high school with and without exposure to sexual harassment by gender.


[image: Line graph showing estimated marginal means of loneliness against exposure to sexual harassment, divided by gender. Boys' line, in blue, starts lower and rises to about 2.0, while girls' line, in red, starts higher and rises to about 2.6. Error bars represent ninety-five percent confidence intervals.]

FIGURE 2
 Loneliness among adolescents in junior high school with and without exposure to sexual harassment by gender.


[image: Line graph showing estimated marginal means of self-esteem for boys and girls, based on sexual harassment exposure. Boys (blue line) and girls (red line) both show a decrease in self-esteem from "Not exposed" to "Exposed," with girls having lower self-esteem levels overall. Error bars indicate 95% confidence intervals.]

FIGURE 3
 Self-esteem among adolescents in junior high school with and without exposure to sexual harassment by gender.


[image: Line graph showing estimated marginal means of well-being for boys and girls based on exposure to sexual harassment. Boys (blue line) and girls (red line) have higher well-being when not exposed, with a significant decrease in well-being when exposed. Error bars represent a ninety-five percent confidence interval.]

FIGURE 4
 Subjective well-being among adolescents in junior high school with and without exposure to sexual harassment by gender.




Relationships between frequency of exposure and psychosocial factors

The results from the linear regression analyses showing associations between frequency of sexual harassment exposure and levels of depressive symptoms, loneliness, self-esteem, and well-being, are displayed in the Supplementary Table S1. More frequent exposure to all three forms of harassment was associated with higher levels of depressive symptoms, with β ranging between 0.13–0.22 for the three forms (all p < 0.001). More frequent exposure to touching/groping and to verbal harassment were slightly more strongly associated with higher levels of depressive symptoms for girls (β = 0.16 and 0.22 for touching/groping and verbal harassment, respectively; both p < 0.001) than for boys (β = 0.11 and 0.17, respectively; both p < 0.001). Despite a statistically significant interaction between exposure to sexual rumors and gender, the effect sizes were identical for both genders (β = 0.21, p < 0.001).

More frequent exposure to all three forms of harassment was also associated with higher levels of loneliness (β ranging between 0.13–0.22, all p < 0.001). All associations interacted significantly by gender, although effect sizes for the association between touching/groping and loneliness were identical for boys and girls (β = 0.10, p < 0.001). For verbal harassment, the association with loneliness was slightly stronger for girls than for boys (β = 0.16 versus β = 0.12, both p < 0.001). For sexual rumors, the association was practically identical for boys and girls (β = 0.19 versus β = 0.17, both p < 0.001).

More frequent exposure to all harassment forms was associated with lower levels of self-esteem, with β ranging between −0.09 and − 0.15 (all p < 0.001). All interaction terms were statistically significant (p < 0.001). Subsequent gender-specific analyses revealed that the association between touching/groping and self-esteem was slightly stronger for girls than for boys (β = −0.10 versus β = −0.06, both p < 0.001), as was the association between verbal harassment and self-esteem (β = −0.17 versus β = −0.12, both p < 0.001). The effect sizes for the association between sexual rumors and self-esteem was practically identical between girls and boys (β = −0.13 versus β = −0.14, respectively, both p < 0.001).

Similarly, more frequent exposure to all forms of harassment was associated with lower levels of well-being, with β ranging between −0.14 and − 0.20 (all p < 0.001). All interaction terms were statistically significant (p < 0.001). Gender-specific analyses showed that the association between touching/groping and well-being was fairly similar for girls and boys (β = −0.13 versus β = −0.10, both p < 0.001), while the association between verbal harassment and well-being was slightly stronger for girls (β = −0.19 versus β = −0.13, both p < 0.001). The effect sizes for the association between sexual rumors and well-being was identical between girls and boys (β = −0.17, p < 0.001).

Considering the one-item scales with restricted scale range used for measuring loneliness and self-esteem, we also tested a series of ordinal regression models attempting to verify the dose–response relationships with more robust methods. The results are displayed in the Supplementary Table S2. For all three types of sexual harassment, more frequent exposure was consistently associated with higher levels of loneliness and lower levels of self-esteem. Thus, dose–response relationships between sexual harassment exposure and these outcomes were established also with this analysis.




Discussion


Main summary of results

While the majority of adolescents reported not to have been exposed to any form of sexual harassment, 32.6% had experienced at least one form of sexual harassment during the past 12 months. Girls had almost twice as high risk of having been exposed to sexual harassment compared to boys, while adolescents who had at least one parent with higher education had a lower chance of having been exposed. Adolescents who had been exposed to sexual harassment had higher levels of depressive symptoms and loneliness, and lower levels of self-esteem and subjective well-being, compared to non-exposed adolescents. Among adolescents who had been exposed to some form of sexual harassment, higher frequency of exposure was associated with poorer psychosocial outcomes in all areas.



Sexual harassment prevalence and risk factors

In this study of junior high-school students, one out of three had experienced sexual harassment during the past year. Previous studies of adolescents have used diverse samples and a variety of measurement methods and also reported varying prevalence rates. For example, studies from USA have found prevalence rates of 25.0% (11) and 36.3% (45), whereas a study from Scotland reported a prevalence of 64.7% for any sexual harassment (12). A study from Norway also reported prevalence rates exceeding 60% for both boys and girls in 2014 (5), whereas a Norwegian study using data from 2018 showed lower rates for both boys (26.5%) and girls (36.1%) (15). Considering these studies there may be a time trend of reduced prevalence of sexual harassment, possibly due to public awareness campaigns such as the #MeToo movement. However, the prevalence rates of our study are within the range of findings reported in many national and international studies. Jointly the findings imply that sexual harassment affects a substantial proportion of young adolescents in junior high school. In line with the international literature (6, 12–14), girls are exposed to a greater extent than boys, as demonstrated by the almost twice as high odds among girls for having been exposed to sexual harassment.

We found no association between family affluence and sexual harassment exposure but higher education among one or both parents was associated with lower odds of exposure to sexual harassment. Possibly, higher education experience among parents may translate into more protective attitudes and behavior in relation to their adolescent, such as suggesting or otherwise influencing activities, friends and leisure time arenas that may constitute a lower risk of harassment exposure. Similar findings have been demonstrated in a previous study, suggesting that parental involvement in adolescents’ lives may be protective against sexual harassment (22). Moreover, a longitudinal cohort study found that higher parental education levels predicted better mental health among their children at two-year follow-up, and that stressful life situations were more frequent in families with low socioeconomic status (46). These findings may indicate that higher parental education levels serve as an indirect barrier, via more protective parental behaviors, for adolescents’ exposure to problematic situations such as sexual harassment. In turn, lower chance of sexual harassment exposure may protect adolescents’ mental health.



Psychosocial factors associated with sexual harassment exposure

The results showed that adolescents exposed to sexual harassment had consistently poorer scores across all psychosocial outcomes compared to their non-exposed counterparts. Moreover, girls had consistently poorer scores across all psychosocial outcomes compared to boys. Several studies have reported associations between sexual harassment exposure and mental health problems, such as depressive symptoms (6, 13–15, 47), anxiety symptoms (14, 47, 48), alcohol and drug use (6, 49) and emotional problems more in general (18). Using a cross-lagged model, Skoog and Kapetanovic (18) also found that sexual harassment exposure and emotional problems were related in a transactional manner – sexual harassment at baseline predicted emotional problems at the first follow-up, whereas emotional problems at the first follow-up predicted sexual harassment exposure at the second follow-up. These findings suggest that mental health problems can be both cause and effect of sexual harassment experience. In line with results from our study, these researchers (18), also confirmed that gender moderated the associations between sexual harassment exposure and the psychosocial outcomes, as exposure to sexual harassment had a stronger negative impact on girls than boys. However, the results from our study indicate that the moderating effects of gender were very small.



Relationship between frequency of exposure and psychosocial outcomes

Finally, we found a dose–response relationship between higher frequency of sexual harassment exposure and poorer psychosocial outcomes in all areas. Similarly, Heir and co-workers’ study of the general Norwegian population showed that having experienced a greater number of traumatic events was related to higher likelihood of symptom-defined post-traumatic stress disorder (50). Moreover, the results reported by Collinsworth et al. (29) demonstrated higher frequency of harassment to be related to higher prevalence of psychological distress. Thus, these studies support the results of our study in indicating dose–response relationships – although the effect sizes were relatively small – between frequency of negative experiences and psychosocial outcomes. Moreover, girls reported higher frequency of sexual harassment exposure than boys, and thus experienced stronger negative effects, but again, effect sizes were small.



Study strengths and limitations

The high participation rate (44), the large sample size, and the use of recently collected data (2021) are major strengths of the present study. However, the very large sample size, resulting in high statistical power, requires that the effect sizes of statistically significant results are considered. In this study, statistically significant interaction effects of sexual harassment exposure and gender on psychosocial outcomes were generally small.

A limitation of this study is the cross-sectional design, which precludes inferences about causal relationships. Depressive symptoms, feelings of loneliness, low self-esteem and poor well-being may not only be a result of exposure to sexual harassment; such psychosocial problems may also increase the risk of experiencing sexual harassment. Indeed, a self-strengthening “intertwined” development of sexual harassment exposure and emotional problems was found in a cross-lagged longitudinal study (18).

To an extent, the study relies on self-report measures, some of which with unknown psychometric properties. Thus, the validity of these measures may be questioned. In addition, we classified participants with “any sexual harassment” if they had been exposed to either sexual name-calling, sexual rumors, touching/groping, or several of these. However, sexual harassment may include a range of different behaviors that were not included in these items. Therefore, there is a risk that the actual prevalence of sexual harassment was underestimated in this study. While the questions used to assess sexual harassment have been used in the Ungdata surveys for years (32), they have also changed over time. It is fully possible that adolescents’ views on sexual harassment would suggest a further development of the questions that are asked to address this issue. As indicated from a previous study, focus groups might be a good method by which to elicit relevant information based on adolescents’ own views (51). Furthermore, the associations found between sexual harassment and the psychosocial outcomes may be influenced by other factors not controlled for in the study. The perceived severity of sexual harassment incidents has been found to be the dominating predictor of psychological distress (29), but unfortunately, severity was not assessed in our study. Similarly, the study did not assess the relationship between victims and perpetrators of sexual harassment, nor was the location of incidents of sexual harassment assessed.




Conclusion and implications

Among adolescents in junior high school, about one-third had been exposed to some form of sexual harassment during the past year, and girls were twice as often exposed compared to boys. Overall, sexual harassment exposure was associated with poorer psychosocial outcomes, including higher levels of depression and loneliness and lower levels of self-esteem and well-being. In addition, among those exposed, we found a dose–response relationship between higher frequency of exposure and poorer psychosocial outcomes.

Sexual harassment is pervasive in society, and given the negative health effects on those exposed, it constitutes a serious public health problem. Establishing and sustaining safe and healthy environments for children and adolescents on the arenas where they live, play, study, and socialize, is therefore of great importance. An increased awareness of sexual harassment and its consequences among same-aged peers and in the general public may assist in reaching this aim. However, a particular responsibility for prevention and intervention lies on adults and key personnel interacting with children and adolescents on a day to day basis, such as parents, teachers, health personnel, social workers, and leaders of organized leisure activities. Responsible adults in these key groups should promote a culture of respect that may prevent sexual harassment to occur. This may be done by setting explicit norms of conduct and ways of speaking to each other, and not least by openly discussing the reasons for upholding such norms while accepting the diversity of responses to them. In line with self-determination theory (52), conduct norms have been found to be more easily accepted when the reasons for them are clear and when the norms are conveyed with an autonomy-supportive stance, leading to a sense of shared ownership to them (53). However, when adults do gain knowledge of instances of sexual harassment, they should make sure that the exposed person receives adequate support and that the problem is addressed. The study also suggests that adolescents who are repeatedly exposed to sexual harassment should receive special attention and support, as they are likely to suffer the worst psychosocial outcomes in terms of depressive symptoms, loneliness, reduced self-esteem and lower well-being.

Digital communication forms and the use of various social media are gaining ground, potentially creating new arenas for bullying and harassment among adolescents. Future studies should also explore the extent to which the digital social arenas also become arenas for sexual harassment, and how digital harassment may interact with traditional forms. Moreover, future research should make sure to elicit adolescents’ conceptualizations of sexual harassment, and to incorporate this knowledge in assessment instruments and interview schedules. Prevention initiatives to sustain safe social environments for adolescents should be carefully evaluated, as should individualized interventions for adolescents who are victims or perpetrators of sexual harassment.
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Introduction: Depression symptoms are prevalent globally, including China, with a notable impact on college students. This study aims to not only estimate the prevalence of depressive tendencies and attributional styles among college students in the post-pandemic era but also explore the relationship between the two factors. The findings of this study can provide new insights into early intervention and support services for individuals exhibiting tendencies toward depression.
Methods: The survey was administered to college students from various academic backgrounds at a specific university in southern Jiangxi Province by employing two scales to investigate depressive tendencies and attributional styles. Depressive tendency was evaluated using the Patient Health Questionnaire-9 (PHQ-9), while the attributional styles were assessed using the Multidimensional-Multiattributional Causality Scale (MMCS). Univariate analysis and multiple logistic regressions were conducted to identify the related factors of depressive tendency.
Results: A relatively high (48.9%) prevalence of depression among college students was found in this study. College students with higher grades (OR = 1.574, 95%CI: 1.369–1.810), profession of medicine and allied health sciences (OR = 1.779, 95%CI: 1.203–2.629), experiencing higher study stress (OR = 2.006, 95%CI: 1.601–2.514), and having poor physical condition (OR = 1.527, 95%CI: 1.247–1.869) were identified as risk factors for depressive tendency. The correlation between higher grades and increased learning pressure, coupled with poorer physical condition, heightens the vulnerability of college students to depression. Moreover, the more they attribute these experiences to achievement effort (OR = 0.897, 95%CI: 0.828–0.972), achievement ability (OR = 0.903, 95%CI: 0.838–0.972), and affiliation context (OR = 0.919, 95%CI: 0.860–0.982), the less likely they are to develop depression.
Conclusion: In the group of college students, especially those in higher grades, profession of medicine and allied health sciences or experiencing high learning pressure and poor physical condition, emphasizing the significance of their mental well-being becomes crucial. Offering suitable support and assistance is essential. Additionally, fostering the cultivation of positive attributional and coping strategies by attributing difficulties to controllable factors and instilling a belief in their ability to overcome challenges can help reduce the risk of depression.
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1 Introduction

Depression, also known as depressive disorder, is characterized by persistent psychological experiences of loss, sadness, and hopelessness in an individual’s life. It is a prevalent emotional disorder that is commonly encountered (1, 2). At present, the main diagnostic systems for depression include Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) (3) and International Classification of Diseases, 11th edition (ICD-11) (4). The World Health Organization’s 2017 report on “Depression and Other Common Mental Disorders” revealed a substantial growth rate of 18% in the number of individuals diagnosed with depression between 2005 and 2015 (5). By 2023, it is estimated that approximately 280 million individuals globally will be contending with the heavy burden of depression, and this figure is expected to continue rising in the foreseeable future due to the impact of the coronavirus disease 2019 (COVID-19) pandemic and the rapid evolution of society (6–9). Consequently, depression has emerged as a leading contributor to the global burden of mental illness in recent years (6). It is noteworthy that depression typically evolves through a prolonged developmental process rather than a sudden onset (10). Influenced by various factors such as physiology, psychology, and society, individuals may exhibit depressive tendencies such as feelings of loss and self-denial. If these symptoms persist and significantly impact personal life and daily functioning, there is a potential for the condition to further progress into depression.

In China, the lifetime prevalence rate of depression is 6.9%, and the 12-month prevalence rate is 3.6% (11). Based on these data, it is estimated that there would be over 90 million patients suffering from depression in China by 2019 (11). Research has shown that 72% of depressed patients in China are diagnosed before the age of 25, with most being diagnosed in middle school or university (12). Compared to primary and secondary school students, college students face various psychological pressures and challenges, including academic and employment pressure, interpersonal problems, and life changes, which can significantly impact their mental health (13). Studies also suggest that during college, approximately 10–30% of students experience depressive tendencies, with some even developing depressive disorders (14). Upon further analysis of research data 1 year after the outbreak of the COVID-19 pandemic, it has been discovered that there is a more pronounced shift in the prevalence of severe depression and anxiety disorders among young individuals (particularly university students) relative to their older adult counterparts (15). This can be primarily attributed to factors such as school closures and social restrictions, which have impeded collective learning and peer interaction for the younger generation, thereby consequently affecting their academic performance and social aptitude (16). Additionally, during this period, the youth are relatively more susceptible to the risk of unemployment when compared to the older adult population (17). Depression can significantly impact an individual’s physical, psychological, and social well-being, leading to diminished academic and work performance, interpersonal challenges, physical health complications, and an increased risk of suicide (18–20). Therefore, the prevalence of depression among college students has become a worldwide concern, particularly in the post-pandemic era, and addressing this issue is critical for the well-being of individuals and society.

Numerous studies have shown that utilizing negative attribution can contribute to depressive moods, thereby impacting the mental health of individuals (21–23). Attributional style, sometimes known as explanatory style, refers to the way people explain the reasons for events that occur in their lives (24). For instance, when individuals attribute their failure, such as performing poorly on a final exam, to their own perceived lack of ability, it can foster a negative belief system that undermines their efforts. Addressing this negative attributional style is a key aspect of interventions aimed at tackling depression among college students, with a primary emphasis on behavioral and cognitive interventions. However, the association between attributional style and depression among college students remains inconclusive from a cognitive psychology standpoint. Therefore, it is imperative to identify predispositions toward depression in university students and explore the associated influencing factors. This enables the implementation of targeted early intervention measures and depression management strategies. Consequently, this study aims to examine the prevalence of depressive tendencies and attributional styles among college students while investigating the impact of attributional style on depressive tendencies. By drawing upon psychological insights, this research seeks to offer innovative perspectives for early intervention and support services related to depressive tendencies.



2 Methods


2.1 Study population

In the present study, students from various grades at a university located in southern Jiangxi Province were selected as research subjects. Prior to the investigation, the research objectives and content were introduced. The population selection criteria for this study comprised university students aged 18–25 from diverse academic disciplines. Participants who were unwilling to cooperate, or had severe mental health issues and/or poor physical health such that they were incapable of cooperating with the investigations were excluded. A total of 719 students were selected as research participants through stratified cluster random sampling, and informed consent was obtained from all participants, thus ensuring their voluntary participation in the study.



2.2 Data collection and procedures

The survey was conducted from January to April 2023, when the COVID-19 epidemic had entered the post-pandemic stage. The survey mainly consisted of two primary stages: data collection using the paper-and-pencil interview method and quality control, which included a design and pilot study, investigator training, on-site investigation, as well as verification of data integrity and authenticity. Depressive symptoms were assessed with the Patient Health Questionnaire-9 (PHQ-9), while the attributional styles of college students were appraised using the Multidimensional-Multiattributional Causality Scale (MMCS). The demographic information of participants was also collected through a general questionnaire.

The PHQ-9 is a widely utilized scale designed to evaluate the presence and severity of depressive symptoms (25). It encompasses dimensions such as emotional well-being, sleep patterns, concentration levels, and suicidal ideation. Comprising nine items, the scale adopts a four-level response format (none, a few days, over a week, and almost every day), with corresponding scores of 0, 1, 2, and 3, respectively. Based on the cumulative scores, depressive tendencies are categorized as follows: 0–4 points indicate the absence of depression; 5–9 points indicate mild depression; 10–14 points indicate moderate depression; 15–19 points indicate moderately severe depression; and 20–27 points indicate severe depression. The PHQ-9 has been extensively validated by scholars, demonstrating strong reliability and validity (26–28). In the present survey, the Cronbach’s alpha coefficient and the Guttman split-half coefficient for the PHQ-9 was 0.872 and 0.827, respectively, indicating high internal consistency. Furthermore, the Kaiser–Meyer–Olkin (KMO) coefficient of the PHQ-9 was 0.915, and Bartlett’s test was statistically significant (p < 0.001), indicating a good validity of the scale.

The MMCS is a psychological assessment tool proposed by psychologist Lefcourt in 1979 (29). It helps researchers gain insights into individuals’ perceptions of causal attributions for events through a multidimensional and multifactorial approach. This, in turn, aids in understanding the psychological processes and cognitive patterns underlying individuals’ perspectives on event occurrences. The MMCS is a 48-item scale consisting of two components: achievement (24 items) and affiliation (24 items). Each component is divided into four dimensions, namely, “attributed to ability,” “attributed to effort,” “attributed to luck,” and “attributed to situation.” Within each dimension, three items reflect positive attribution for successful outcomes, while three other items reflect negative attribution for unsuccessful outcomes (see Table 1 for specific details). Each item is rated on a 5-point Likert scale, with responses ranging from “strongly agree” (4 points) to “completely disagree” (0 points). Higher scores indicate a stronger tendency toward attribution within a particular dimension. The MMCS has shown strong reliability and validity in various studies (30). In this study, the Cronbach’s Alpha coefficient and the Guttman split-half coefficient of the MMCS were 0.940 and 0.883, respectively. The KMO coefficient was 0.942 and Bartlett’s test was statistically significant (p < 0.001), hence suggesting that this scale had good reliability and validity.



TABLE 1 Items and dimensions of the MMCS scale.
[image: Table showing dimensions of achievement and affiliation attribution with corresponding positive and negative result items. Ability has positive items 11, 27, 43 and negative 3, 19, 35. Effort: positive 9, 25, 41; negative 1, 17, 33. Context: positive 6, 22, 38; negative 14, 30, 46. Luck: positive 8, 24, 40; negative 16, 32, 48. Affiliation attributions have Ability: positive 15, 31, 47; negative 7, 23, 39. Effort: positive 13, 29, 45; negative 5, 21, 37. Context: positive 2, 18, 34; negative 10, 26, 42. Luck: positive 4, 20, 36; negative 12, 28, 44.]



2.3 Sample size

In accordance with the principle established by Kendall, it is recommended that sample sizes should encompass 5–10 times the number of variables (31). This study utilized 2 scales consisting of 57 items. To account for potential rejection rates and incomplete questionnaires, we increased the sample size by 15%. Consequently, the final minimum sample size required is 656 people.



2.4 Statistical analysis

Quantitative data were described using mean ± standard deviations (Mean ± SD), and intergroup comparisons were conducted using t-tests. Qualitative and hierarchical data were presented as N (%), and differences were evaluated using the chi-square test or Wilcoxon rank-sum test. The composition of depressive tendencies in the population and the scores of each attributed dimension were depicted using pie charts and radar charts, respectively. Subsequently, risk factors for depression were identified using a binary logistic regression analysis with the variables that were statistically significant in the univariate analysis. All statistical analyses were conducted at a significance level of 0.05, with p < 0.05 indicating statistical significance.




3 Results


3.1 The distribution of depressive tendencies among the study subjects

In this study, a total of 719 questionnaires were sent out, and 698 questionnaires were successfully recovered, resulting in a response rate of 97.08%. Out of the returned questionnaires, 679 questionnaires were considered valid, with an effective rate of 94.44%. Based on the criteria of the PHQ-9, a total of 332 participants were found to have depressive tendencies, accounting for 48.9% of the total survey subjects. Among them, 233 individuals (34.3% of the total surveyed) exhibited mild depressive tendencies, while 24 individuals (14.6% of the total surveyed) were found to have moderate-to-severe depressive tendencies. No participants were identified as having severe depressive tendencies (see Figure 1). Notably, there were significant differences in depressive tendencies observed among students of different grades, profession, physical conditions, and levels of academic stress (p < 0.05). In terms of profession, we have divided it into two categories: medicine and allied health sciences, and non-medicine and allied health sciences. Medicine and allied health sciences profession were disciplines related to healthcare, such as medicine, nursing, pharmacy, and allied health professions, while non-medicine and allied health sciences profession refer to disciplines that do not involve healthcare. A comprehensive overview of the participants’ demographic characteristics and the distribution of depressive tendencies can be found in Table 2.

[image: Doughnut chart displaying depressive tendencies. Inner ring shows 48.9% with depressive tendency, 51.1% without. Outer ring details severity: mild at 34.3%, moderate at 11.1%, and moderate to severe at 3.5%.]

FIGURE 1
 Composition chart of depression tendency of college students.




TABLE 2 General information and distribution of depression tendency of the participants.
[image: Table showing general demographic characteristics and their association with depressive tendencies. The categories include gender, grade, profession, family economic situation, physical condition, and learning pressure. Frequencies and percentages of depressive tendencies are provided, along with Z or chi-squared statistics and p-values, indicating statistical significance in certain areas, such as grade and physical condition, with a p-value less than 0.001.]



3.2 Scores of attribution in various dimensions of the study participants

The scores of each dimension in the MMCS of study participants were shown in Table 3. In students with different depressive tendencies, there were significant differences in the scores across all dimensions except for achievement luck and achievement context (p < 0.05), as shown in Figure 2.



TABLE 3 Scores of attribution in various dimensions of the participants.
[image: Table showing depressive tendencies comparing groups with and without certain factors. Achievements in ability, effort, luck, and context are listed with respective t-values and p-values. Notable results include significant p-values for effort and context under affiliation, and slight variations for ability across both categories.]

[image: Radar chart comparing achievement and affiliation metrics between individuals with and without depressive tendencies. Blue dots represent those without depressive tendencies, while orange dots represent those with depression tendencies. Metrics include achievement ability, effort, luck, situation, and affiliation context, luck, effort, and ability, ranging from ten to fourteen.]

FIGURE 2
 Radar chart of scores on 8 dimensions of attribution styles among participants with different depressive tendency.




3.3 Analysis on the influencing factors of depressive tendency

To investigate the influencing factors of depressive tendencies, this study employed binary logistic regression analysis with depressive tendencies as the dependent variable and demographic characteristics, as well as indicators that exhibited statistically significant differences in attributive dimensions, as independent variables. The specific assignment table can be found in Table 4. The findings of the logistic regression analysis revealed that several factors significantly affect depressive tendency in college students, including grade, physical condition, profession, academic pressure, achievement ability, achievement effort, and affiliation context. College students with higher grades (OR = 1.574, 95%CI: 1.369–1.810), profession of medicine and allied health sciences (OR = 1.779, 95%CI: 1.203–2.629), experiencing higher study stress (OR = 2.006, 95%CI: 1.601–2.514), and having poor physical condition (OR = 1.527, 95%CI: 1.247–1.869) were identified as risk factors for depression. Conversely, higher scores in attributing to achievement effort (OR = 0.897, 95%CI: 0.828–0.972), achievement ability (OR = 0.903, 95%CI: 0.838–0.972), and affiliation context (OR = 0.919, 95%CI: 0.860–0.982) served as protective factors against depressive tendencies among college students (all the p < 0.05) (see Table 5).



TABLE 4 Assignment of variable for logistic regression analysis.
[image: Table listing variables and their assignments. Grade uses a scale from one (freshman) to five (last year). Profession is marked as one for medicine and two for non-medicine. Physical condition ranges from one (very good) to five (very poor). Academic pressure is ranked from one (very high) to five (very low). Achievement and affiliation attributes are continuous variables.]



TABLE 5 Binary logistic regression analysis of factors affecting depressive tendency.
[image: Table displaying logistic regression results with variables: grade, physical condition, profession, academic stress, achievement effort, achievement ability, and affiliation context. Includes coefficients, standard errors, Wald chi-square, p-values, odds ratios, and 95% confidence intervals. Notable results include significant p-values for all variables except the constant.]




4 Discussion

The present study reveals that a significant proportion (48.9%) of college students are susceptible to depression in the post-pandemic era. Students with higher academic years, higher academic stress, and poorer physical condition are more likely to exhibit depressive tendencies. Conversely, students who attribute events to their own achievement efforts, abilities, and social affiliations are less prone to experiencing such tendencies.

The university stage is widely acknowledged as a critical transitional period characterized by numerous challenges and pressures, including academic pressure, interpersonal problems, and employment concerns (13, 32). In such a context, college students are prone to negative emotions, especially depressive tendencies. If not intervened, the depressive tendencies of college students can easily develop into depression, which not only affects personal physical and mental health, as well as academic and interpersonal relationships, but also brings huge economic burden to society. The widespread impact of the COVID-19 pandemic may have further exacerbated the psychological challenges for college students, including academic stress, social isolation, and financial strains, thereby influencing their vulnerability to depression (33). Therefore, understanding the depressive tendency level of college students and exploring the corresponding influencing factors can better focus on the mental health of college students and provide necessary support and assistance. Based on the survey conducted for this study, it was found that college students exhibited a relatively high propensity toward depression, with a prevalence rate of 48.9%. These findings align with the results reported by Yang et al. (34). Although mild depressive tendencies are predominant and no severe depressive tendencies are detected, it is important to note that the proportion of college students with depressive tendencies approaching 50% suggests a relatively high prevalence. To prevent the escalation of depressive tendencies among college students, adopting targeted measures for early intervention is imperative. Therefore, it might be essential to determine the influencing factors on depression tendency.

This study found no gender differences in the tendency toward depression among college students, contrasting with numerous studies that have shown higher levels of depression among females compared to males (35, 36). This discrepancy may be attributed to the changing social attitudes toward mental health, leading to increased awareness and willingness among male college students to seek help. Consequently, the detection of depressive tendencies between genders may gradually become more balanced. Furthermore, the findings indicate that depression rates vary across different academic grades, with higher grades exhibiting a significantly higher proportion of depressive tendencies, consistent with prior research (37). This can be because senior students face more academic and future pressures such as graduation and employment, leading to feelings of anxiety and unease. These findings align with the conclusions of other researchers (38, 39). In our study, we also find that students pursuing a profession in medicine and allied health sciences are more prone to depression, perhaps because they often require more study time and energy investment, and the monotonous learning stages and heavy academic pressures are more likely to engender depressive tendencies. There are many sources of pressure during the study stage, and when college students are unable to cope with high-intensity academic pressure, they are also prone to negative emotions. The long-term accumulation of negative emotions can easily lead to depressive tendencies among students (40). Therefore, in the process of learning, educational institutions should provide students with support and assistance in managing academic pressure, employment, and other aspects, such as psychological counseling, social support, and so on. Furthermore, those with poorer physical conditions are also more likely to experience depressive tendencies (41, 42). This is because as physical condition worsens and discomfort increases, college students reduce their interaction and communication with others, leading to a decrease in self-worth. This not only exacerbates feelings of sadness and anxiety but also contributes to a sense of frustration and low self-esteem, thus increasing the risk of depression. It should be noted that there is a mutual influence and vicious cycle between poor physical condition and depression: those with poor physical health are more prone to depressive tendencies, and conversely, depression itself may further worsen physical health. Therefore, for students with poorer physical conditions, timely support and assistance should be provided to promote physical treatment and rehabilitation, while also emphasizing the management and treatment of mental health.

Besides academic pressure and physical condition, college students’ attribution of events also plays a significant role in their susceptibility to depression. Attribution refers to the way individuals speculate and explain the causes of events or situations (43). To gain insights into college students’ attributional styles and their impact on depressive tendencies, educational institutions can implement strategies such as psychological education and cognitive training. These interventions aim to promote healthy attributional styles, enhance students’ psychological well-being, and prevent the occurrence of depression. In this study, except for academic luck and academic situational attribution, there were differences in the scores of other attributional styles between individuals with or without depressive tendencies. Logistic regression analysis revealed that attributing events to achievement ability, achievement effort, and affiliation context was associated with a lower likelihood of experiencing depression. In the MMCS scale, the dimensions of both ability and effort attributions belong to internal attribution, which refers to attributing events to internal factors. However, luck and context attributions belong to external attribution, which refers to attributing events to external factors, specifically the influence of the external environment (29). Achievement ability and effort are considered positive internal academic attributions. Students who attribute difficulties and setbacks to achievement ability and effort believe that they can cope with and overcome difficulties through effort and ability. This also means that students are more inclined to face problems positively and seek solutions. Affiliation context is a subset of external factors of interpersonal attribution. Attributing events to interpersonal situations means that students recognize the influence of their environment and interpersonal relationships on their emotions and psychological state. This recognition can prompt students to actively seek interpersonal support and help, thereby alleviating negative emotions, receiving emotional support and encouragement, and reducing the occurrence of depressive tendencies. Therefore, attributing difficulties and setbacks to achievement ability, achievement effort, and affiliation context helps students reflect on ways to enhance their academic capabilities, improve learning methods, or adjust interpersonal relationships to obtain better support. Guiding and encouraging students to develop this positive problem-solving attitude will help reduce the occurrence of depressive tendencies and assist individuals in better coping with stress and difficulties.

This study also has some limitations. First, this survey did not consider the impact of the COVID-19 pandemic when designing the survey questionnaire. However, for some senior students pursuing a profession in medicine and allied health sciences, they were directly involved in the treatment of COVID-19. Additionally, previous research has found an increased prevalence of negative psychological symptoms among healthcare workers (44, 45). Owing to the impact of the COVID-19 pandemic, various activities of college students, such as social interactions and physical exercise, have been restricted, which may also increase their tendency toward depression (46, 47). Our results also confirm that seniority, profession of medicine and allied health sciences, physical health status, and social interactions are associated with a higher tendency toward depression, which indirectly reflects the impact of the COVID-19 pandemic on depressive tendencies. Second, our research focused on college students within a specific geographic location, which might limit the generalizability of our findings to broader populations or different cultural contexts. It is essential to acknowledge the potential influence of cultural and regional factors on the prevalence of depressive tendencies and attributional styles (48). Third, the omission of mental health from the study may have an impact on the results, as it is likely associated with depressive tendencies. However, the assessment of mental health requires the use of scales, which further complicates the data collection process. Furthermore, given the personalized and sensitive nature of mental health information, it can lead to an increase in refusal rates. Additionally, the university conducts regular mental health assessments and interventions for students each year to ensure their well-being. Therefore, after careful consideration, we chose not to include mental health in the present study. Fourth, this study found that 3.5% of participants exhibited moderate to severe depressive tendencies, indicating an urgent need for intervention. However, the use of anonymous surveys in this study for a better understanding of participants’ true conditions prevented us from providing feedback, hallmarking another limitation of this study. In future research, we plan to optimize the survey process by assigning a specific identification number and QR code to each participant, thus enabling them to access their individual results by scanning the QR code and entering their personal identification number. This approach not only ensures result authenticity but also allows for the provision of personalized feedback.

In conclusion, the present study has identified several factors associated with depressive tendencies among college students. These findings emphasize the need for increased attention to mental health in specific subgroups, including seniors, students pursuing a profession in medicine and allied health sciences, as well as those facing high academic pressure or poor physical condition. It is crucial to provide appropriate support and assistance to these individuals. Additionally, fostering positive attribution methods and coping strategies that attribute difficulties to positive and controllable factors, as well as believing in one’s ability to overcome challenges, will help reduce the occurrence of depressive tendencies.
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Secondary school students are at risk for mental health problems, especially nowadays, when we face an increase in mental health issues among adolescents and the general population. Mental health literacy (MHL) and help-seeking behavior are considered protective factors; however, we lack data on the levels of MHL in secondary school students and how MHL is developed in schools. This correlational and comparative study was designed to investigate mental health literacy (MHL) and help-seeking behavior among secondary school students in Slovakia. A convenient sample of 250 Slovak secondary school students responded to an anonymous online survey consisting of two scales (Mental Health Literacy Scale and Self-stigma of Seeking Help). Significant differences in mental health literacy (t(248) = 5.56; p ≤ 0.0) and stigma of seeking help (t(248) = −4.33; p ≤ 0.01) were observed between students in general and vocational secondary school. Students in general secondary school who attended optional psychology courses had the highest scores in mental health literacy (U = 987; p = 0.003). These preliminary findings showed that secondary students with a higher level of mental health literacy reported a lower level of self-stigmatization related to seeking professional mental health help (r = −0.339; p ≤ 0.01). Implementing mental health education into secondary school curricula can potentially help increase mental health literacy and decrease self-stigma of seeking help.
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1 Introduction

Mental health literacy (MHL) covers a variety of knowledge, attitudes, and skills related to mental health, including, e.g., knowledge about mental health and mental disorders, attitudes, and skills related to the prevention of mental health problems, self-help, self-care, or help-seeking behaviors (1–3). MHL as a construct is based on the concept of health literacy (4) and that is why it is often described and analyzed in connection with general health literacy (5). Another closely related construct is psychological literacy (6, 7). Similarly to psychological literacy, the level of MHL is discussed within the professional community and the general population. At the community level, MHL is related to the promotion of mental health care and healthcare in general (8), the promotion of help-seeking efficacy (9), help-seeking behavior (10), and self-stigmatization (11). While the first conceptualization of mental health literacy emphasized mainly the knowledge needed for the identification of mental disorders (12), the current approaches promote positive mental health literacy, which refers to an individual’s “awareness of how to achieve and maintain good mental health” (8).

Adolescence is often described as a formative period and at the same time, the period of high risk of mental health problems, according to the World Health Organization (13) “one in seven 10-19-year-olds experiences a mental disorder, accounting for 13% of the global burden of disease in this age group.” The findings of the recent international Health Behavior in School-aged Children (HBSC) survey highlighted the fact that well-being and mental health declined between the surveys in 2017/2018 and 2021/2022. One third of adolescents (aged 11–15) from 44 countries reported feeling lonely in the last year, nervous, or irritable more than once a week in the last six months (14). In recent years, adolescents have faced many challenges, including the COVID-19 pandemic, war conflicts, challenges in their digital lives, environmental threats, or social and political changes on national and local levels. These appear to have a negative impact on their well-being and mental health. The HBSC teams (14, 15) emphasized the need to monitor the mental health and well-being of adolescents, promote good mental health, and prevent mental health problems. Schools have been identified as key players in the delivery of mental health programs and the support of adolescent mental health and well-being.

Various providers offer mental health programs to promote and support mental health in adolescence (16, 17) and young adulthood (18), including general school-based interventions. These may improve student well-being and mental health and equip them with self-care, self-help, and help-seeking skills for both personal life and transition to higher education and professional life. Schools provide these interventions as short-term programs and long-term whole-school approaches (e.g., (16)), or these topics are included in the school curriculum as part of compulsory or optional subjects (19). In many countries, psychology is one of the subjects that covers topics of self-knowledge and understanding mental health (20). Psychology as an optional subject is taught in both general and vocational secondary education and the introduction to psychology is also included in the higher education training of various non-psychological professionals (21). The proportion of mental health content included in curricula differs between countries, study programs, and individual schools. Among others, positive mental health literacy and education-based programs are likely to be effective in improving MHL among adolescents (22, 23). General secondary schools offer more academic subjects, and vocational schools focus on practical skills, this often makes it difficult to develop metacognitive competence, critical thinking, and other literacies in vocational training (24, 25).

In Slovakia, adolescents can choose their future study path approximately at the age of eleven or at the age of fifteen. They continue their studies either at a general secondary school (grammar school), which is mainly aimed at preparing students for further studies in higher education, or they choose a vocational secondary school. Vocational schools train students for a variety of professions, including, e.g., healthcare, social and administrative staff, or technical professions. Secondary school curricula do not include specific subjects focused on mental health topics; however, mental health knowledge and skills are partially included in other subjects (e.g., psychology, ethics, biology, etc.). Psychology courses in both grammar and vocational schools usually cover a general overview of mental disorders and illnesses, stress, coping, and psychohygiene (20), however, psychology courses in grammar schools are more academically focused. The provision varies between schools and does not seem to be adequate.

This study aims to explore MHL and help-seeking behavior among secondary school students and to compare MHL levels between general and vocational school students. Studying mental health literacy in adolescents can contribute to the development of comprehensive educational programs to equip adolescents with the knowledge and skills necessary to maintain their own mental well-being and support others. Based on previous research, we hypothesize a negative correlation between MHL and self-stigmatization of help-seeking behavior and higher levels of MHL in grammar school students.



2 Method


2.1 Study design, setting, and sample size

The study was designed to assess the observed differences in MHL and self-stigmatization of help-seeking behavior between general and vocational school students and to explore the correlation between MHL and self-stigmatization of help-seeking behavior. An a priori power analysis was conducted using G*Power version 3.1.9.7 (26) for the estimation of the sample size, with a medium effect size, the minimum sample size needed was N = 176 for the comparison of two means (t-test). The inclusion criteria for this study were being a secondary school student in Slovakia, a minimum of 18 years old. Participants were recruited through their teachers (members of the Slovak psychology teacher network). The researcher contacted the teachers with the research information and invitation. Teachers then shared the link to the online survey with their students, the participation was voluntary and anonymous. Fifty percent of the secondary schools in Slovakia were contacted in all regions of the country and the data was collected from January to July 2023.



2.2 Participants

Participants in this study were Slovak students (N = 250; Mage = 18.6; SD = 1.55), at the time of data collection they attended or currently finished their secondary school education. Seventy-seven students (31%) attended general secondary school (equal to grammar school/gymnasium) and the rest of the sample (n = 173; 69%) attended vocational secondary school (vocational study programs focus on professional training). Most of the vocational school students (n = 162, 94%) and 40% (n = 30) of the grammar school had at least one psychology course included in their curriculum.



2.3 Research ethics

The informed consent and the information about the research and its purposes were included as the first part of the questionnaire. Participants completed a fully anonymous online questionnaire voluntarily and without any reward or compensation. The last part of the questionnaire contained a message with useful contacts in case of mental health problems.



2.4 Instruments

To assess mental health literacy and help-seeking attitudes among secondary school students, we used two instruments. Both were translated from English into Slovak language using a back translation procedure. After the translation, verbal probing was used with two participants to verify their understanding of the individual items.

Mental Health Literacy Scale - MHLS (27). MHLS consists of 35 items that cover several areas of mental health literacy: the ability to recognize disorders and risk factors, the knowledge of where to seek information, the knowledge of available self-treatment and professional help, and attitudes that promote recognition or appropriate help-seeking behavior (27). The authors reported good psychometric properties of the scale and recommended using it as a one-dimensional instrument with a maximum score of 160 and a minimum of 35. The scale adequately discriminates the general population and mental health professionals or individuals with a history of mental illness (27). Based on the recommendation of the authors, we used the scale as unidimensional with good internal consistency (α = 0.82).

Self-stigma of Seeking Help - SSOSH (11). SSOSH is a measure consisting of 10 items evaluating different aspects of professional help-seeking behavior and related attitudes. The authors reported excellent internal consistency of the scale (α = 0.91) and suggested using it as a unidimensional scale measuring a single construct with a maximum score of 50 and a minimum of 10 (11). In our sample, the scale had adequate internal consistency (α = 0.72).

Data were analyzed using descriptive statistics, comparison of the means of two groups (t-test and U-test), and Pearson correlation coefficient.




3 Results

The mean score for MHLS in our sample was 120.54 (SD = 12.06; min = 90; max = 152; skewness = 0.45; kurtosis = 0.35). The mean score for the SSOSH was 23.84 (SD = 5.91; min = 10; max = 46; skewness = −0.11; kurtosis = −0.41). There were no missing data on both scales. Correlation analysis revealed a hypothesized negative significant correlation between perceived stigma of seeking professional help and the mental health literacy score (r = −0.339; p ≤ 0.01), which means that students with a higher level of MHL reported a lower level of self-stigmatization related to seeking for professional mental health help.

Independent sample t-tests were conducted to examine the differences in MHLS and SSOSH scores between general and vocational secondary school students. The analysis showed that participants who attended general grammar school had a significantly higher score on mental health literacy (M = 126.55; SD = 11.35) than vocational school students (M = 117.87; SD = 11.42) with t(248) = 5.56; p ≤ 0.01; mean difference = 8.68; 95%CI = 5.60–11.75; d = 0.71. At the same time, students of general grammar school appeared to experience a lower level of self-stigma related to seeking professional help (M = 21.49; SD = 5.15) than students of vocational school (M = 24.88; SD = 5.94) with t(248) = −4.33; p ≤ 0.01; mean difference = 3.39; 95%CI = (−4.93) – (−1.84); d = 1.28. The highest scores in MHLS and the lowest scores in SSOSH were observed in the group of general grammar school students who attended psychology courses as part of their secondary school curriculum (see Table 1). Students in general grammar school who attended psychology classes (n = 30) had significantly higher scores in MHLS (U = 987; p = 0.003, d = 0.71) and significantly lower scores in SSOSH (U = 498; p = 0.031, d = 0.51) than their counterparts who had no psychology classes (n = 47).



TABLE 1 Descriptive statistics of SSOSH and MHLS scores in subsamples.
[image: Table comparing school types (Grammar and Vocational) based on psychology course attendance. It shows SSOSH Mean, SSOSH SD, MHLS Mean, MHLS SD, and N. Grammar attendees have a lower SSOSH mean than non-attendees (19.27 vs 22.91), while Vocational attendees have a higher mean (25.10 vs 21.55). Total SSOSH Mean is 23.84, with a standard deviation of 5.91. MHLS Mean for total is 120.54, with a standard deviation of 12.06; Grammar attendees score higher than non-attendees, whereas Vocational non-attendees show higher means than attendees. Total sample size is 250.]



4 Discussion

This brief report aimed to examine the levels of mental health literacy and self-stigma related to help-seeking behavior in Slovak secondary school students. Both instruments were used as unidimensional scales on the recommendation of the authors (11, 27) and appeared to have adequate internal consistency; however, for future research we suggest analyzing the factor structure of both instruments. The findings showed that the mean scores for MHLS and SSOSH in our sample are comparable to those reported by the authors of the original scales for general student populations (27). We found significant differences in the results of the groups of general and vocational secondary school students. Grammar school students (general secondary education) appeared to have higher scores in MHLS and lower scores in SSOSH. In vocational education, the focus is often on acquiring practical skills, and metacognitive competencies, critical thinking, or other literacies tend to be neglected (24, 25). One possible interpretation is that vocational school students may also be more prone to bias and stereotyping in the topic of mental health; however, it needs further exploration.

Help-seeking efficacy is a fundamental part of mental health literacy (28) and, for the improvement of mental health, it is often crucial to access appropriate care (29). Our results support the hypothesis that students with higher scores MHL reported being less biased and stigmatized when seeking professional help, and similar results were found in a sample of university students (30). Therefore, people with high levels of MHL may tend to actively seek social support and professional help, leading to better mental health, while those with lower levels of HML may be reluctant to seek help or delay or avoid seeking help for their mental health problems (29).

Adolescents in Slovakia reported higher levels of stress, anxiety, or symptoms of depression, especially during and after the COVID-19 pandemic (15, 31). However, the availability of mental health services is limited (32), having a school psychologist and other mental health professionals in schools is still not a common standard in Slovak schools. Young people also have negative experiences with stigmatization and that prevents some of them from seeking for professional help (33). Therefore, it is highly relevant to discuss mental health education in schools in Slovakia. Based on our results and previous research findings, it is advisable to provide secondary schools, especially those providing vocational training, with education-based MHL interventions focusing on positive MHL, which are likely to be effective for improving MHL among adolescents (22, 23, 34).

Although the research brought new findings, it has several limitations. The data on the experience of psychology teaching were not adequately distributed, which did not allow us to perform further analysis with relevant statistical power. Due to the relatively small number of participants in the subgroups, we cannot generalize the findings; however, this distribution illustrates the situation in psychology teaching in secondary education in Slovakia. This report is a first exploration of the problem; we did not explore other variables, including sociodemographic factors or previous experience with mental health services. For future research, it is advisable to include those variables, collect the data from an international sample to be able to analyze these trends in a cross-cultural comparison, implement a longitudinal and mixed-method approach to explore the risk factors, and triangulate the data.



5 Conclusion

The findings of this brief report suggest that higher levels of mental health literacy may support help seeking efficacy. Due to the fact that vocational school students had significantly lower scores in MHL and higher scores in self-stigma of seeking help, education-based interventions in MHL should be primarily aimed at the population of vocational students; however, these interventions might be beneficial for all secondary school students.
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Background: Mental disorders are increasingly prevalent among adolescents without appropriate response. There are a variety of reasons for unmet mental health needs, including attitudinal and structural barriers. Accordingly, we investigated perceived mental health needs, using mental health services, and their barriers in adolescents.
Method: This cross-sectional study was conducted in 2022 in Shiraz, Iran. Demographic characteristics, the Adolescent Unmet Needs Checklist, and the Young Schema Questionnaire were administered to 348 adolescents aged 13–19 years. Adolescents were classified as having no needs, fully met needs, partially met needs, or wholly unmet needs. Logistic regression analysis was used to determine factors associated with perceived unmet need and refer participants to healthcare centers.
Results: 193 (55.5%) adolescents reported perceived need for mental healthcare out of whom, 21.6% reported fully and 21.6% partially unmet needs. Noticeably, only 12.4% of needy participants reported met need. “Reluctance to seek mental healthcare” and “asked but not receiving help” were common barriers to using the services.
Conclusion: The present study reveals unmet mental healthcare needs as a significant public health concern among the adolescents. To address this significant concern, reorientation of primary care, removing economic barriers from mental healthcare services, and improving health literacy in the community are recommended.
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Introduction

Adolescence is a period of transition from childhood to adulthood, during which teenagers undergo psychological, physical, and social changes (1). According to the World Health Organization (WHO), adolescence is defined to range from the age of 10 to 19 years old (2). This definition applies to approximately 50% of mental health conditions that begin before the age of 14 (2) and 75% of mental health conditions that begin before the age of 18 (3). Obviously, meeting and identifying psychological needs of adolescents, according to psychological theory, results in the successful passage of their one or more developmental stages (4). On the other hand, failure to meet mental healthcare needs of adolescents will results in particular developmental problems such as mental disorders or EMS. However, some needs are not met completely while others are totally ignored (for example, respect for human rights in societies afflicted by racism). Over the recent years, social psychologists have coined a new term to describe unmet needs of the human psyche when debating social and environmental constraints (5). According a systematic review, in spite of mental disorders’ prevalence among adolescents, the utility and quality of mental health services is limited, especially in low resource settings. It also revealed that privacy, confidentiality and patient- centered care, and presence a responsive therapist to their needs were important factors for adolescents to utilize mental health services. They would rather avoid judgment and embarrassment and fear that their mental health status will unfold for others (6).

Unmet needs are defined as the gap between the services required to address one’s health concerns and the services one receives (7). While these needs exist and have been expressed at specific points in time, they have been overlooked by friends, family, and even policymakers for various reasons, including stigma, socioeconomic deprivation, and socio-emotional deprivation (3, 8). Among these needs, we could mention mental health services (MHS) and the need for counseling, which are far less likely to be met at low socioeconomic status (SES) than at other levels of society. Adolescents in need of additional psychological support often have a reduced likelihood of actively seeking it (9).

There are four determinants for using health services: acceptability, accessibility, affordability, and availability (10). Understanding the barriers and unmet needs of adolescents are critical for advancing adolescent support programs and timely interventions. Previous studies have indicated that in addition to various dimensions of accessibility associated with the health system, individual tendencies influenced by sociocultural factors and prior service experiences affect receiving services (11, 12).

Evidence has revealed a higher prevalence of unmet health service needs in Asian countries. Previous studies in Pakistan and Thailand revealed that factors like low-quality services, insufficient government support, and family culture were significant determinants associated with the accessibility to health needs (13, 14). Furthermore, a study conducted in India indicated the highest unmet health needs among women (15). Moreover, global studies have reported the highest rate of unmet needs in African countries (16). In Iran, previous studies indicated that residence location, employment status, access to media, level of education, and standard of living are associated with unmet health needs (17).

To the best of our knowledge, no study has been conducted on unmet mental health needs in adolescents in Iran. It is obvious that assessment of unmet needs is a straightforward method for determining the accessibility, utility and degree of inequality in providing care. Thus, this study was conducted to assess perceived unmet mental health needs in adolescents, MHS use, and structural and attitudinal barriers to using these services in Shiraz, as the fourth most populous city in Iran.



Materials and methods


Participants and procedures

This cross-sectional study was conducted in Shiraz, a city in Southwestern Iran with an adolescent population of 22% of the total population (1,800,000), in 2022. Based on the results of a pilot study in 50 samples, 348 adolescents aged 13–19 years voluntarily participated in this study. Female and male adolescents aged 13–19 living in Shiraz were included in the study. Adolescents with psychosis, cognitive disorders, or severe communication difficulties, which prevented their parents or legal guardians from signing an informed consent form were excluded from the study. For data collection, convenience sampling method was used. This sampling method have some advantages including collect data quickly, inexpensive to create samples, and readily available sample. However, this method can have disadvantages, the most important of which is bias in sampling.

To ensure a representative sample, we selected various public venues from all the ten zones within Shiraz Municipal Divisions. These venues included parks, coffee shops, shopping malls, and private English language sessions, providing services for a diverse socioeconomic spectrum where adolescents are frequently gathered. Two experienced psychologists served as interviewers (MF and RJ) approaching potential participants in these public venues. Initially, given the inclusion and exclusion criteria, the interviewers checked the willingness and ability of the adolescents to participate in the study and accurately respond to the questions. Then, they explained the objectives and significance of the study and requested the consent of the parents for participants’ under15 years old, or obtained the consent of participants with 15+ years of age. The consent form was carefully read and signed by the parents or the participants, as appropriate. Interviews conducted in a private place in the venue, away from the public and, most notably, their peers to guarantee the confidentiality of the information and encourage improved collaboration of the participants.

Demographic and behavioral data, as well as adolescents’ data on unmet mental health needs (perceived unmet needs, MHS use, and structural and attitudinal barriers for receiving needed services) were collected using a researcher-made checklist. To evaluate their early maladaptive schema, Young Schema Questionnaire (YSQ-S3) was used.



Measures


Demographic and behavioral characteristics

According to literature review, variables related to unmet needs of mental health were extracted in other studies and the following variables were collected in this study.

The demographic variables included sex (male/female), age, level of education (middle school, high school, and college), parents’ level of education (Elementary/Diploma/Associate or Bachelor/Master or PhD), and parents’ job. Moreover, self-report Yes/No questions on behavioral variables included smoking, drug use, alcohol use, hookah use, and having a friend of the opposite sex, and socioeconomic status (SES) were asked.



Adolescents’ perceived unmet mental health needs

Perceived unmet needs refer to the needs recognized by an individual but have not been addressed due to multiple reasons. To assess perceived unmet mental health need, respondents were asked “Have you ever felt the need for mental health treatment or counseling but did not receive counseling for mental illness during the past 12 months?” (Yes/no response). Also, service use was assessed by the question “Have you had a consultation with any Counselor or psychiatrist for mental health problems during the past 12 months?” (Yes/No response).

Based on the method of Meadows et al., adolescents who answered “Yes” to the first question were classified as having “any unmet need.” Adolescents with any unmet need who reported MHS use in the past 12 months were classified as having “partially met needs” and adolescents with any unmet needs who had no MHS use were classified as having “wholly unmet needs.” Also, adolescents who answered “No” to the first question were classified as “No unmet needs.” Adolescents with no unmet need who reported MHS use in the past 12 months were classified as having ‘Fully met needs’ and adolescents with no unmet need who had no MHS use were classified as having “no unmet needs” (Figure 1) (18).

[image: Flowchart showing the distribution of unmet needs among 348 participants. 43.1% have unmet needs: 21.6% have no service use and needs unmet, 21.6% have some service use and partially met needs. 56.9% have no unmet needs: 12.4% have some service use and fully met needs, 44.5% have no service use.]

FIGURE 1
 Unmet mental health needs classification diagram.




Barriers to care

Structural and attitudinal barriers for receiving needed services were examined in participants who perceive “Any unmet need” with the question “Which of the nine barriers kept you from getting the help you felt was needed?”


Structural barriers include

Lack of financial means or being unable to afford the money, lack of insurance or insufficient coverage for services, transportation problems to receive a service, asking but not receiving help, and getting help from other sources.



Attitudinal barriers include

Presence of stigma (being afraid to ask for help), low perceived efficacy of treatments, not knowing where to get help, thinking that nothing could help, and reluctance to seek mental health care.




The place for receiving services

The participants who had referred to receive services were asked about their referral places (school consultant, hospital, private clinic, specialized government centers, public health centers, behavioral counseling center, telephone consultation, and traditional healers).



The young schema questionnaire (YSQ-S3)

The YSQ-S3 is a self-report questionnaire comprising 90 items, which assesses 18 EMS (five items each) (19). Each item is rated on a Likert scale ranging from 1 (completely false about me) to 6 (describes me perfectly). A high score on a subscale index indicates that the assessed EMS is more pronounced. In several studies, the YSQ-S3 demonstrated adequate validity and reliability for predicting psychopathology (20, 21). The Persian Version of the YSQ-S3 has favorable psychometric properties when administered to students (22). Cronbach’s alpha was applied to determine the validity of the YSQ-S3 scale for all the subscales ranging from 62 to 90.




Statistical analyses

The mean ± standard deviation of the quantitative variables was reported. Also, categorical variables were expressed as numbers and percentages. In order to determine the factors associated with the perceived unmet need for mental health and referring to a psychologist, Logistic Regression Analysis was used. Also, t-test was used to compare the mean EMS in the sub- groups. To analyze the data, SPSS software (version 22) and Graph Pad Prism software (version 8) were employed. Additionally, a p-value of <0.05 was considered to be statistically significant.



Ethical considerations

Prior to data collection, all the parents or legal guardians were asked to provide an informed consent to allow their children’s participation. Also, all the participants signed a written informed consent on their right to withdraw from the study as well as the confidentiality of their data. This research was conducted following the review and approval by the Ethics Committee of Shiraz University of Medical Sciences (IR.SUMS.REC.1399.1065).




Results

The study enrolled 348 adolescents, out of whom 187 (53.7%) were male. The mean age of the participants was 16.93 ± 1.72 years. A total of 72 (20.7%) adolescents reported smoking, 77 (22.1%) drinking alcohol, and 21 (6.05%) reported using drugs. Table 1 represents, in details, the demographic and behavioral characteristics of all participants. Overall, 150 (43.1%) individuals reported perceived unmet need for mental health care. Also, 118 (33.9%) adolescents were referred to a psychologist and received some services. In total, 75 (21.6%) adolescents were classified as having wholly unmet needs, 75 (21.6%) partially met needs, 43 (12.4%) fully met needs, and 155 (44.5%) no unmet needs (Figure 1).



TABLE 1 Demographic and behavioral characteristics of the participants by perceived unmet need for mental health care.
[image: Table comparing demographic and socioeconomic factors for 348 individuals. Variables include age, sex, education, head of household, living arrangements, parents' education and job, socioeconomic status, smoking, hookah, alcohol, drug use, and friendships with the opposite sex. Data is categorized into columns for those with perceived and unmet needs for care. Results are reported as number (percentage) and mean ± standard deviation.]

Table 2 shows the mean score of Schemas in Young Schema Questionnaire by perceived unmet need for mental health care as well as referring to a psychologist. The results indicated that the mean score of all the Schemas in the YSQ-S3 was significantly higher in individuals who perceived an unmet need for mental health care as compared with adolescents who did not. Also, the mean score for some Schemas in the Young Schema Questionnaire (i.e., Mistrust/abuse, Defectiveness/shame, Failure, Dependence/incompetence, Vulnerability to harm, Enmeshment/undeveloped self, and subjugation) was significantly higher in individuals who referred to a psychologist as compared with that in the adolescents who did not refer to a psychologist (Table 2). As compared with adolescents with partially met needs, adolescents with wholly unmet needs had higher scores of all the Schemas in the YSQ-S3.



TABLE 2 Mean of schemas in young schema questionnaire by perceived unmet need for mental health care and referred to a psychologist in all participants.
[image: Table comparing perceived unmet need for care and referral to a psychologist across various emotional domains for 348 subjects. Mean scores with standard deviations are provided for groups with and without perceived unmet need or psychologist referral. Significant p-values are noted with an asterisk.]

Table 3 summarizes the factors associated with perceived unmet mental health needs and referring to a psychologist. According to the findings, a higher level of education in fathers (OR: 0.66; 95% CI: 0.50–0.87) and mothers (OR: 0.71; 95% CI: 0.55–0.92) as well as a higher level of SES (OR: 0.62; 95% CI: 0.47–0.81) was statistically associated with no unmet need for care, and these variables acted as a protective factor against experiencing an unmet need for mental health care. Smoking (OR: 3.34; 95% CI: 1.37–3.97), alcohol consumption (OR: 2.34; 95% CI: 1.44–3.76), and hookah consumption (OR: 1.69; 95% CI: 1.02–2.82) were statistically associated with the perception of the unmet need for mental health care. As shown in Table 3, there was no statically significant relationship between demographic and behavioral variables with referring to a psychologist.



TABLE 3 Factors associated with perceived unmet need for care and referred to a psychologist in all participants.
[image: A table showing odds ratios (OR), confidence intervals (CI), and p-values for factors related to feeling the need for care and being referred to a psychologist. Variables like age, sex, parental education, socio-economic status, smoking, hookah, alcohol, drug use, and having a friend of the opposite sex are listed. Significant p-values at the 0.05 level are marked with an asterisk. The table compares each factor's impact on the two outcomes across different demographics and behaviors.]

Figure 2 illustrates the locations of the services received by the participants who were referred to a psychologist. The female and male adolescents were both more likely to seek care at private clinics. There was no statistically significant difference in the referral location between male and female adolescents.

[image: Bar chart showing percentages of people consulting different types of health services. Categories: school consultant, hospital, private clinic, specialized government centers, public health centers, behavioral counseling centers, telephone consultation, and traditional healers. Data is divided by total, female, and male, with varying heights for each category.]

FIGURE 2
 Referral places in participants who had referred to receive service.


Figure 3 demonstrates, in details, the structural and attitudinal barriers for receiving needed services in participants who perceived an unmet need. In general, and in both male and female adolescents, reluctance to seek mental health care was a common barrier to care. The second barrier to service use was “asked but not receiving help.” The female adolescents were significantly more likely than the male adolescents to be unaware of where to get help (p = 0.001). Also, adolescents with lower SES were significantly unable to afford services (p = 0.002).

[image: Bar chart showing percentages for categories A to K divided by gender. Pink bars represent total, orange for females, and green for males. Category E has the highest total percentage, while category H has the lowest for both females and males.]

FIGURE 3
 Structural and attitudinal barriers for receiving needed services in participants who perceive an unmet need. A: problem getting to a service that could help (transportation); B: lack of financial means or being unable to afford the money; C: low perceived efficacy of treatments; D: lack of insurance or insufficient coverage for services; E: asked but did not receive help; F: Reluctance to seek mental health care; G. not knowing where to get help; H: the presence of stigma (being afraid to ask for help); K: getting help from another source.




Discussion

This study aimed to investigate unmet mental health needs among the adolescents living in Shiraz, Iran. According to the findings, 150 (43.1%) adolescents reported unmet mental health needs and 118 (33.9%) adolescents were referred to a psychologist and received some services. In total, 75 (21.6%) adolescents were classified as having wholly unmet needs, and 75 (21.6%) adolescents as having partially met needs. Although there are few recent studies to assess the prevalence of unmet mental health needs among adolescents, a study conducted in Australia revealed that 25.9% of adolescents were classified as having “wholly unmet needs” and 12.8% of adolescents were classified as having “partially met needs” (23). Also, Schnyder et al. showed that 9.1% and 6.9% of adolescents had “wholly unmet needs” and “partially met needs”, respectively (24).

The present study demonstrates that the mean score of all Schemas was significantly higher in adolescents with any unmet mental health need than those with no unmet mental health need. EMS can be explained as a dysfunctional cognitive and emotional pattern formed during childhood, which is repeated throughout an individual’s life, resulting in psychological disorders (4, 25). Likewise, the results of a systematic review in 2020 demonstrated a link between EMS and psychological pathology in adolescents (26). Numerous studies have shown a correlation between EMS and anxiety, stress, depression, and emotional disorders (27–30). It is evident that as mental disorders become increasingly prevalent, there arises a greater demand for individuals to seek mental healthcare services. The present study also revealed a significant positive association between some schemas and seeking mental health care; which means, as the score of certain schemas increases, there is a higher inclination towards seeking mental healthcare services. As evidence confirm, EMS are accompanied by a different range of psychopathological symptoms during lifetime that could be addressed required mental healthcare services (26). However, seeking mental health care could be affected by sociocultural context, accessibility, and affordability in addition to disease-related factors (3, 31). For instance, Muslim American immigrant parents and their children might have different cultural perspectives due to different adaptation level with the U.S. mainstream culture (32). This variation can play a significant role in seeking mental healthcare behavior of parents for their children. This variation can also be seen in Iran with a huge ethno-cultural and social diversity that, as the present study showed, could affect help-seeking behavior of mental healthcare.

Based on the present study, “Reluctance to seek mental health care,” “asking but not receiving help,” and “stigma” were the most significant attitudinal barriers to use services. The obstacles mentioned in the study sample can be attributed to the family’s cultural background and the adolescent’s social environment. Stigma, the fear of being labeled as mentally ill, the negative beliefs of those in their immediate environment, such as peers and families, as well as the fear of being negatively judged, prevented them from seeking treatment and follow-up. A qualitative study conducted among adolescents in Pakistan identified “awareness of mental health services and treatment options” and “stigma” as the main barriers to using MHS (13). Furthermore, negative past experiences in service utilization and help-seeking have been reported as an effective factor in their attitudes toward applying or using the services. Occasionally, the belief that “nothing and nobody can assist” encourages exploration, self-medication, and online search in the virtual world without the assistance of experts (33, 34). Studies conducted in Iran have estimated that 16.7 to 36.6% of children and adolescents suffer from one or more mental health problems, while there are very limited resources to meet this need. Despite a well-developed health network system for delivering primary care services in Iran, mental health care has remained irresponsive, especially in urban areas (35). As pieces of evidence show, integrating adolescent-oriented mental health care to prevent and manage mental health problems among these age groups into primary care services would be the best strategy to address the need (31).

In line with other studies, other attitudinal factors reported by the adolescents, such as low efficacy of mental health care and not knowing where to get help, are rooted in their insufficient information, knowledge, and undefined adolescent-oriented MHS (36).

From a structural point of view, socioeconomic factors such as “insufficient insurance coverage for MHS,” and “lack of financial means or unaffordability” were important barriers for seeking care. The present study revealed that adolescents with lower SES did not apply for MHS due to the high cost of care. It is worth noting that most of mental care costs are not covered in Iran (37). Similarly, Lubman et al. (38) and Hernan et al. (39) found that economic barriers are a significant reason why people avoid MHS in Australia. Furthermore, a study conducted by Cullinan et al. (40) on 6,000 high school students in Ireland found that socioeconomic inequalities play an essential role in the unmet needs of adolescents, although adolescents with the lowest S.E.S have a higher rate of unmet needs.

According to the present study, adolescents prefer private clinics over government-run or behavioral counseling centers. The female adolescents were more likely to visit private clinics than the male adolescents. It is implied from our findings that adolescents, particularly females, may view private clinics as secure and safe environments where mutual respect and confidentiality are emphasized. As a result, they had a strong disinclination to visit other centers. Establishing a trusting relationship between adolescents, counselors, and staff is critical in encouraging adolescents to visit a mental health center that offers services. Based on previous research, adolescents avoid seeking counseling due to concerns about the privacy and confidentiality of their problem and its management (41, 42).

In this study, adolescents who used alcohol, cigarettes, and psychotropic drugs significantly had unmet needs for MHS as compared with those who had not. Consumption of alcohol, tobacco, and psychotropic drugs may be considered as risk factors for adolescents, and show that they need counseling and MHS. In the United States, an online survey of 2,843 students revealed that 67% of those who consume alcohol or drugs recognize the need for MHS, but only 38% seek treatment (43). Also, adolescents whose parents had a higher level of education significantly reported no unmet needs for MHS. A systematic review found that parents’ perceptions of their children’s need for MHS, family formation (including single-parent or two-parent families), and their level of mental health-related education all affect an adolescents’ need for MHS. Moreover, parents’ level of education and income could be influential (44). It also showed that parental education helped parents’ recognition concerning their children’s need to MHS. Nonetheless, parents’ income and level of education did not always predict their adolescent’s level of mental health education and perception of the need for services (44).

To the best of the authors’ knowledge, this is the first study conducted in Iran with a focus on unmet mental health needs in adolescents and related contributing factors to seek MHS. Therefore, it would be advisable to run similar study in other parts of the country to find a national map of this issue for accurate response. Also, since this work coincided with the COVID-19 pandemic, it was challenging to access adolescents through schools, so we use convenience sampling method that would be a weakness for this study. To address this problem, various locations were visited throughout Shiraz, encouraging adolescents to cooperate and earning their trust by assuring the confidentiality of their information.



Conclusion

The present study shows that approximately half of the adolescents have unmet mental health needs, but less than a quarter actually use some services. The most significant impediments preventing adolescents from using the relevant services were identified as attitudinal as well as structural obstacles. The results of this study provide health policymakers with valuable evidence to focus on addressing the needs of an important target population. This requires strengthening primary care settings to establish adolescent-oriented mental health programs, and promote the mental health literacy of families and adolescents to reduce the stigma attached to mental disorders and improve the use of these services. To do this, several strategies would be advisable including using the capacity of well-established national health network system with a focus on its skilful community health workers, mobilizing school-based initiatives such as parents-teachers association, and using community outreach through voluntary programs. Health policymakers should improve accountability in the health system to ensure the comprehensiveness and effectiveness of these services to adolescents with the focus on primary health care. They should also take some measures concerning economic barriers, such as providing insurance coverage, lowering expenses, and reducing economic inequalities.
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Introduction: The urban green space (UGS) is one of the most significant urban spaces with unique visual and social features, including pleasant air, low noise, and vitality, making it a recreational place for citizens, especially the youth. According to previous studies, perceived green space and the interaction with it is associated with mental health and lower symptoms of anxiety and depression. Although the presence of urban and blue-green spaces in Isfahan has a long history, the UGSs have been out of reach, causing a significant impact on youth mental health due to the spread of COVID-19 and the forcing of the Iranian government to severe and long-term lockdown. This study investigates the relationship between the long-term isolation of youth and being away from UGSs on their mental health in Isfahan city.
Methods: In September 2022, the youth (n = 273) in 12 neighborhoods with similar socio-economic status were asked to answer the online questionnaire. To investigate the correlation between perceived UGS and the mental health of the youth, Structural Equation Modeling (SEM) is done.
Results: The results show that the perceived UGSs negatively relate to the youth’s fear of the reoccurrence of COVID-19 infection, anxiety, and depression. Moreover, the model shows that perceived UGS has an inverse correlation with anxiety (β = −0.24, p = 0.00), and no meaningful correlation exists with depression.
Discussion: These results point to a practical solution for designing UDGs in residential areas for youth according to their benefits for mental health during the epidemic era.
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1 Introduction

The spread of COVID-19 unexpectedly changed the routines, habits, and types of youth activities (3), causing highly noticeable consideration in densely populated cities and especially metropolises. During this period, quarantine and social distancing, two methods of dealing with the pandemic, led to social isolation, a high risk of depression, inactivity, and limited access to essential services (4).

However, many studies have found that exposure to Urban Green Spaces (UGSs) is associated with mental relaxation and improves mental health in youth (5–10). Kaplans” Attention Restoration Theory (11) and Ulrich” ‘s Psycho-evolutionary Model (12) were pioneering research investigating nature” ‘s effects on humans” physical and mental health. Many studies have recently investigated how UGSs significantly affect youth mental health (13–15).

Before the spread of COVID-19, UGSs, such as parks, have provided residents with a very high quality of life (3, 16), improving mental health and reducing depression and anxiety (17–19). Unfortunately, during the COVID-19 outbreak, social distancing prevented people from visiting UGSs and engaging in recreational activities (20). The policy of “stay at home” and confinement led to the isolation of millions of people all over the world (21–23), particularly the youth (3, 24). (20).

In the last few decades, the expansion of urbanization by reducing the connection between people and nature has unintentionally led to an increase in the risk of ‘citizens’ mental disorders (25–27). Moreover, most city residents are youth, and more than 80% of mental disorders occur before age 26 (13, 28). In 2019, one in every eight people were living with a mental disorder, with anxiety and depressive disorders the most common (29). In 2020, initial estimates showed a 26 and 28% increase, respectively, for anxiety and major depressive disorders in just 1 year (29). Nevertheless, people became more prone to show different degrees of stress and depression during COVID-19 (30–32) and the paucity of people’s interaction with UGSs based on the fear of COVID-19 infection (33–35) exacerbated their mental status.

During COVID-19, citizens had to use private open green spaces inside their residences (23, 30) due to the prohibition of using parks and playgrounds (36). In the post-COVID-19 era, the youth in urban areas have found the opportunity to interact with each other in UGSs and perform their daily activities without restrictions. However, few studies in the literature investigated the role of UGSs in the youth’s mental health after COVID-19, particularly in arid regions where the scares UGS is a challenge.

Therefore, this study aims to examine the relationship between UGSs and anxiety and depression among the youth in Isfahan, one of the megacities in Iran with the prominent feature of blue space, Zayandeh Rood, in the post-COVID-19 era. Accordingly, after developing the conceptual framework, we tried not only to identify the relationship between perceived UGSs in neighborhoods and the mental health of Isfahani youth but also to understand the relationships between the perceived aesthetic of UGSs, perceived pollution (air and noise), and fear of COVID-19 infection, as factors mediating this relationship with the structural equation model.



2 Theoretical framework

The United Nations defines youth as adolescents between 15 and 24 years old (37). According to Marketta Kyttä, the priority of children and youth-friendly cities is their freedom and independence (38). However, to reduce the risk of infection during COVID-19, the youth, like others, have been forced to stay at home, being highly susceptible to anxiety and depression at both immediate and long-term levels (13).

The main features of UGSs are their social environment and aesthetic aspects, which encourage people to visit them. Many studies point out that exposure to UGSs positively relates to the youths’ psychological well-being (11, 39). In addition, perceived aesthetics in UGSs plays an essential role in attending, performing activities, and socializing with others (40–42). Driskell (43) believes that the presence of green areas, contact with nature, clean air, and the absence of garbage are some physical characteristics of a good place for children and youth. In addition, physical access to UGSs is directly associated with the youth’s mental health (44, 45). Many local authorities have developed policy plans, including environmental education classes and adding outdoor games to the curriculum to improve the mental health of their children and youth (46).

While air pollution and noise are two influential factors in the youth’s mental health (15, 47, 48), UGSs can potentially reduce the effect of these harmful factors (17), (49–51). Although perceived air and noise pollution are most closely related to the pollution calculated by meteorological stations, it is much more intense than the actual level of perception, demonstrating the effect of the personality, social, or physical dimensions of the respondent’s residence (52). However, perceived pollution is more related to the youth’s behavior than measured pollution (26).

Although visiting UGSs could be considered an effective way to improve mental health (44, 45), during COVID-19, using UGSs has been associated with problems. In this period, social networks and communication channels gave people quick access to the news, provoking fear of this disease, hopelessness, and uncertainty (14). During the pandemic, people worldwide experienced many fears related to COVID-19, including the fear of being in urban public spaces. Despite considering all the positive factors that may encourage the youth to visit UGSs, fear of COVID-19 infection and the possibility of death were some of the major factors that prevent them from being in UGSs (35).

While perceived aesthetics are one of the positive factors in increasing the presence of the youth and encouraging them to use UGSs, two factors, perceived pollution and fear of COVID-19 infection, are some inhibiting factors in this research. According to the role of UGSs in reducing air and noise pollution (53–55) as well as in improving youth mental health (56, 57), we aimed to examine the link between the perceived UGSs and the youth” mental health during the COVID-19 pandemic.

Based on the conceptual framework (Figure 1), our assumptions are as follows: (H1) To what extent are UGSs associated with youth mental health, specifically depression and anxiety, in the post-COVID-19 era? (H2) How do the perceived UGSs relate to the youth’s mental health through the three dependent variables of perceived aesthetics, perceived pollution (air and noise), and fear of COVID-19 infection?
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FIGURE 1
 Conceptual framework. The pathways between the core variables (perceived UGS, perceived pollution, perceived aesthetics, fear of COVID-19 infection, depression, and anxiety) and control variables (age and gender) are demonstrated.




3 Materials and methods


3.1 Study design and participants

The cross-sectional research was conducted in September 2022. According to the Worldomenter website, when this research was conducted, it had been about a year since the worst peak of COVID-19 in September, and the risk of infecting and dying from COVID-19 has recently decreased worldwide (58). According to the Ministry of Health of Iran, we started our study after finishing the 7th peak in August 2022; people have returned to their regular routines.

Isfahan, a historic city, is known as the third most populated city in Iran. Zayandeh Rood River and the green public spaces and parks alongside this river are some of the most important landmarks in this city, creating a favorable green and blue space and significantly influencing the citizens’ mental health (Figures 2–4). Transferring the water of this river to gardens, agricultural lands, and neighborhoods through canals called Madi in the local language has developed green corridors in many city districts (59). As stated by the Isfahan municipality in 2021, the UGSs in the city are 28.17 square meters per capita (60).

[image: Tree-lined street with a narrow canal on the left, bordered by buildings. The sky is clear and blue, casting shadows on the pathway, creating a serene urban landscape.]

FIGURE 2
 Niasarm Madi (authors).


[image: A small stone bridge crosses over a narrow stream surrounded by leafless trees. The ground is covered with fallen leaves, and there is a stone wall in the background under a cloudy sky.]

FIGURE 3
 Farshadi Madi (authors).


[image: Stone bridge with multiple arches spans a flowing river under a clear blue sky. The water cascades over the structure beneath the arches, creating a gentle waterfall effect. Sparse vegetation is visible in the background.]

FIGURE 4
 Zayandeh Rood River.


The youth aged 15–24 at high school and undergraduate levels were asked to complete a self-reported questionnaire through Google Forms platform. As previous studies have stated, the socio-economic characteristics of the neighborhoods are related to residents’ mental health and their perception of UGS (61–63). In our study, this variable was controlled by selecting neighborhoods with similar socio-economic status. Based on the latest comprehensive plan (2017), Isfahan has 15 municipalities that have been divided into several neighborhoods. Based on the socio-economic data of the comprehensive plan (64), the questionnaire was distributed within 12 neighborhoods with similar socio-economic status across the city to cover the variety of participants. Therefore, the online questionnaire link was distributed to active youth groups within the designated neighborhoods through the social department of the Isfahan city municipality. Completing the online questionnaire proved instrumental, particularly in the post-COVID-19 era with insufficient vaccination coverage, as face-to-face interactions with youth in the neighborhoods were not feasible. By prioritizing the maintenance of social distance and opting for an online approach, we avoided potential biases in the data collection process. Figure 5 shows the location of the selected neighborhoods and Table 1 presents the socio-demographic characteristics of the residents of these neighborhoods.

[image: Satellite map of a city divided into various districts, labeled District 1 through District 15. A blue line represents Zayandeh Roud river flowing through the city. The map includes district and neighborhood boundaries, with a scale indicating distances in kilometers. A north-pointing arrow is shown for orientation.]

FIGURE 5
 The location of the selected neighborhoods in the study.




TABLE 1 Socio-demographic status of the selected neighborhoods [source: (60, 64)].
[image: Table of 12 neighborhoods with data on regions, gender distribution, population, gender and employment ratios, and education levels. Includes male, female, and total populations, gender ratios, employed residents, employment to population ratio, educated residents, and educated residents to population ratio. Footnotes clarify gender ratio as males per 100 females and define educated residents as those with a high school diploma or higher.]

A total of 273 questionnaires were collected. The Google Forms questionnaire could only be registered when all the items were completed, there was no missing data, and the exact number of incomplete submissions is unknown. The recommended sample size for structural equations, as per Kline (65), is 10–20 times the number of parameters. With 26 parameters in our research model, the acceptable sample limit is 260. Therefore, the 273 completed questionnaires collected align with the criteria, constituting an acceptable sample size for structural equations analysis. The Ethics Board of Iran University of Medical Sciences (IUMS) approved the project. Besides, informed consent was obtained from all subjects.



3.2 Instruments and measurements

Our study aims to discover the role of UGSs in the youth’s mental health and their attitude toward UGSs in the post-COVID-19 era. Therefore, a questionnaire containing 26 questions about UGSs and mental health was developed. Questions were designed using a conceptual framework extracted from the desk study. Ten academics and professionals approved this questionnaire’s face and content validity. The Cronbach’s alpha was 0.76, and ICC = 0.913. The final questionnaire consisted of six parts, described below:


3.2.1 Perceived UGSs in residential areas

Utilizing the approach employed in the study by Liu et al. (67), Yang et al. (68), and Li et al. (26), we measured people’s perception of UGS in the neighborhood to assess its correlation with mental health. Therefore, we asked the youth to answer, “How much urban green space (e.g., trees, plants, etc.) is in your neighborhood”?” Answers were given using a 5-point Likert scale, and the participants chose from 1 = very little to 5 = very much based on their experience.



3.2.2 Perceived pollution of UGSs

Based on the previous studies (26), the youth were asked to assess the perceived air and noise pollution in the UGSs based on a 5-point Likert scale: “How do you evaluate the level of noise pollution (e.g., honks, car engines, etc.) in the UGSs in the last month?” and “How do you evaluate the level of air pollution (smoke and dust) in the UGSs in the last month”?” (Cronbach α = 0.75). The mean score of the questions was used as the total score of this variable.

Based on the Isfahan municipality, it has been reported that there were about 23 days of healthy air (51–100 AQI) and 8 days of unhealthy air for sensitive groups (101–150 AQI) in September 2022 (66). In summary, air pollution in September was minimal and did not adversely impact individuals’ perceptions while completing the questionnaire. Typically, air pollution in Iran’s metropolises, including Isfahan, tends to escalate toward the end of November and persists through December (67).



3.2.3 Perceived aesthetics of UGSs

To assess individuals’ perception of the aesthetics of spaces, we employed the questions from the adapted version (68) of the NEWS questionnaire (69). These questions measure people’s perceptions of the environment’s aesthetics while walking. We asked the participants to express their perceptions about the attractiveness and aesthetics of UGSs. “Do you consider UGSs near your residence well-designed, clean, well-maintained, and furnished?.” “In this area, are there any historic and attractive buildings with appropriate or considerable architecture?” In this area, are there any attractive landscapes (e.g., natural greenness, the presence of water in any forms, views of the mountains or other natural landscapes”)?” and “How do you rate the beauty of UGSs near your residence”?” The youth answered these questions using the 5-point Likert scale, and the Cronbach α was 0.77. We used the mean score of the questions as the total score of this variable.



3.2.4 Fear of COVID-19 infection

Due to the high mortality rates of COVID-19 globally, many people have suffered from the fear of COVID-19 transmission outside their homes. We formulated three questions assessing individuals’ fear of being in open spaces and contracting COVID-19 using The Fear of COVID-19 Scale (FCV-19S) questionnaire (70). Therefore, we asked the following three questions to find the relation between perceiving the UGS of the neighborhood and the fear of COVID-19 infection. “To what extent are you afraid of getting infected with COVID-19 in crowded spaces in UGSs, such as playgrounds, around fountains, bridges, sitting areas, and public toilets?” “When you think about COVID-19, do you feel an increase in your heart rate, insomnia, or any mental disorders?” and “How much does the possibility of reoccurrence of high infection of COVID-19 make you uneasy?” Answers are categorized from 1 = very little to 5 = very much. Cronbach α is calculated at 0.77. We used the mean score of the questions as the total score of this variable.



3.2.5 Feeling anxiety

The Generalized Anxiety Disorder 7-item scale (GAD-7) was used to assess the anxiety level of the participants (74). In seven questions, the youth were asked to state how much they suffered from anxiety symptoms in the past 2 weeks using UGSs. The answers were based on a 4-point Likert scale (0 = not at all to 3 = nearly every day). The total score indicated the respondents’ anxiety level (0–4 = minimal anxiety, 5–9 = mild anxiety, 10–14 moderately severe anxiety, and 15–19 = severe anxiety). There was a high reliability of Cronbach α estimated at 0.82.



3.2.6 Feeling depression

The 9-item Patient Health Questionnaire (PHQ-9) was used to assess the level of depression of the participants (71). In these nine questions, the symptoms of depression, lack of pleasure, hopelessness, sleep problems, fatigue, changes in appetite, and thoughts of suicide in the youth were measured, and they were asked to answer the questions based on a 4-point Likert scale (0 = not at all to 4 = almost every day). The scores were considered in five categories: 0–4 = minimal depression, 5–9 = mild depression, 14–10 = moderate depression, 15–19 = moderately severe depression, and 20–27 = severe depression with Cronbach α = 0.85.




3.3 Data analysis

In our study, Spearman’s Rank-Order Correlation (72) was done to examine the association between the variables, including perceived UGSs, perceived pollution, perceived aesthetics, fear of COVID-19 infection, and mental disorders (anxiety and depression) as well as age and gender of the participants. Data analysis was done with IBM SPSS Statistics software, version 26. If the correlation between the variables is strong, it is closer to +1 or − 1, and if two variables are independent, this number is closer to zero (73).

The structural equation model was employed to examine the hypothesized pathways in the conceptual framework presented in Figure 1 to analyze the relationship between perceived UGSs and youth mental health. A multivariate analysis method includes several dependent and independent variables in a single model and two categories of latent and observed variables (65). Perceived UGS was considered an independent variable, and others were dependent. Depression and anxiety were considered dependent variables obtained through the standardized questionnaires of GAD-7 and PHQ-9. Perceived pollution is a latent variable with two observed variables: air pollution and noise. Perceived aesthetics and fear of COVID-19 infection are the other observed variables in this model. As illustrated in Figure 1, demographic characteristics, including age and gender, were considered control variables in this model as relative quantitative and nominal qualitative variables, respectively.




4 Results


4.1 Characteristics of the participants

Two hundred and seventy-three youths between 15 and 24 years old in Isfahan were asked to answer the questionnaire. Table 2 displays that the mean age was 20.22, and about 52% of the participants were female. Also, 15 and 17.6% of the participants reported symptoms of moderate anxiety and moderate depression, respectively.



TABLE 2 Characteristics of the participants (n = 273).
[image: Table displaying survey results with variables, categories, means, and percentages. Gender: Male 45.8%, Female 54.2%. Age: Mean 20.22 years, 15-18 years 30.8%, 19-24 years 69.2%. Perceived UGS: Ranges from Little 11.4% to Very much 36.6%. Perceived pollution: Ranges from Little 12.5% to Very much 7%. Perceived aesthetic: Ranges from Little 1.5% to Very much 16.8%. Fear of COVID-19 infection: Ranges from Little 15.8% to Very much 4%. Anxiety: Mean 7.43%, Minimal 24.5%, Severe 7.3%. Depression: Mean 8.02%, Minimal 28.2%, Severe 2.6%.]



4.2 Correlation between variables

Table 3 displays that “anxiety” and “depression” were positively correlated with perceived noise, air pollution, and fear of COVID-19 infection. However, these two variables had a negative correlation with perceived UGSs. While there is no significant correlation between anxiety and gender in this statistical population, female youths have reported lower levels of depression than male youths.



TABLE 3 Spearman’s rank correlation coefficient.
[image: A correlation matrix table displays relationships among variables: gender, age, perceived fear of COVID-19 infection, perceived UGS, perceived noise, perceived air pollution, anxiety, and depression. Notable correlations include perceived air pollution and anxiety with a correlation coefficient of 0.539 (p < 0.01), and anxiety and depression with a correlation coefficient of 0.614 (p < 0.01). Significant values are marked with asterisks for p < 0.05 and p < 0.01.]



4.3 Results of the SEM analysis

Based on the theoretical background and bivariate correlation, pathways between variables were proposed and analyzed in IBM SPSS Amos 24 software. The model fit indices published by West et al. were used to check the goodness of fit. Goodness-of-fit index (GFI) >0.95; standardized root mean square residual (RMSEA)<0.8; comparative fit index [(CFI) >0.95] (74) and discrepancy divided by degree of freedom ((CMIN/DF) ≤3) were considered good indicators (65). In the M0 model, we checked the confirmatory factor analysis model based on model fit indices and removed the pathways whose p-value of regression weights was insignificant. Then, in the M1 model, we added demographic characteristics, including age and gender to the model. Finally, we employed the structural equation model in the M2 model using the reduced model to demonstrate the regression paths between the exogenous variable, perceived UGSs, and other endogenous variables, including perceived pollution, perceived aesthetics, fear of COVID-19 infection, anxiety, and depression (CMIN/DF = 1.94, GFI = 0.97, CFI = 0.98, RMSEA = 0.06).

In the final SEM model, although there was no significant direct pathway between perceived UGSs and depression (β = 0.12, p = 0.304), all other pathways between the variables were shown to be significant (65). Despite a significant direct pathway between depression and gender (β = −0.12, P = -0.043) and fear of COVID-19 infection with age (β = −0.079, p = 0.031), these pathways were relatively deemed weak. Moreover, the correlations between fear of COVID-19 infection and depression (β = 0.126) and anxiety (β = 0.091) were weak (Figure 6).

[image: Diagram showing a conceptual model linking perceived urban green spaces (UGS) to mental health outcomes. Arrows connect perceived UGS to perceived pollution, aesthetics, and fear of COVID-19 infection, influencing depression and anxiety. Air pollution and noise contribute to perceived pollution. Age and gender (male) are factors, with respective paths affecting anxiety and depression. Path coefficients are displayed along arrows, indicating significance levels.]

FIGURE 6
 Final structural equation model (M2) with standard regression weight (β). *, p< 0.05; **, p<0.01; ***, p = 0.00.


Table 4 illustrates that perceived UGSs (as the independent variable) had a significant total effect on other variables in our study, demonstrating the direct and indirect impacts of perceived UGSs on the youth’s mental health. The total effect of perceived UGS on perceived pollution, perceived aesthetics, and fear of COVID-19 infection was utterly from the direct effect. Inversely, the total effect on depression is entirely from the indirect effect. The total effect of perceived UGSs on anxiety mainly resulted from the indirect effect.



TABLE 4 The standardized total, direct, and indirect effects of perceived UGSs on the core variables.
[image: Table displaying variables with total, direct, and indirect beta values, along with their ninety-five percent confidence intervals and p-values. Variables include perceived pollution, perceived aesthetics, fear of COVID-19 infection, anxiety, and depression. Each variable shows associated statistical values indicating relationships and significance levels.]




5 Discussion

This study examines the relationship between perceived UGSs, potential mediators, and the mental health of the youth (15–24 years old) in Isfahan City in the post-COVID-19 era. The results demonstrate that perceived UGSs are associated with youth anxiety through a direct adverse pathway. Therefore, it can be concluded that the youth exposed to UGSs have experienced better mental health conditions than their peers, emphasizing the role of UGSs in improving the youth’s mental health, as mentioned in previous studies (75–78).

Yet, the pandemic has significantly affected daily habits and behaviors in urban spaces worldwide (3) due to social distancing and quarantine. Thus, there was a global limitation for the youth’s access to UGSs for physical and social activities, directly and indirectly affecting their mental health (20). Although in the post-COVID-19 era, the youth’s access to UGSs seems unchecked, the fear of COVID-19 infection can still be considered a hindrance factor. However, in a longitudinal study, the researchers found that the worries about social distancing and COVID-19 infection decreased in the second and third waves compared to the first one in the U.K. (79). In another study, 46.8% of respondents claimed that fear of infection is the second reason after governmental restrictions prevent them from visiting UGSs (78). Based on the SEM analysis of our study, fear of infectious disease has a significant direct pathway to depression in the youth, although they have been started using UGSs. Similarly, in a study investigating the role of inside and outside greenery in depression in Shanghai, the researchers pointed out that UGSs are directly associated with less fear of COVID-19 infection and fewer symptoms of depression (80) in the post-COVID-19 era.

In our study, some participants reported moderate to severe levels of anxiety and depression, which is in agreement with the research (23) conducted after the pandemic. In a study conducted on 332 students in the city of Plovdiv, Bulgaria, around 34.7% of the youth suffered from depression (PHQ ≥ 10), and 21.7% of them suffered from anxiety (GAD≥10) as well. Meanwhile, in our research, these numbers show 26.8 and 22.3%, respectively. Accordingly, it might be concluded that although COVID-19 infection and mortality have globally decreased significantly, the symptoms of anxiety and depression are still common among the youth.

Based on our findings, perceived pollution is associated with the youth’s mental health. Reducing pollution could help heal mental health disorders (81), while UGSs can reduce air pollution and noise (55) by absorbing air pollutants (82), acting as a buffer (54). Our study confirms that pollution is negatively associated with perceived UGSs and positively associated with anxiety and depression. These findings contribute to understanding the factors establishing a connection between UGSs and mental health. Similarly, other studies have found that pollution mediates between UGSs and mental health (15, 26, 51, 57).

According to some studies (83, 84), environmental qualities help more visits to UGSs, and even during the pandemic, the importance of environmental qualities for youth activities in UGSs has been significant (55). The perceived aesthetic mediator is considered a critical quality for likable UGSs. Our results also show that perceived aesthetics can make a connection between using UGSs and decreasing anxiety. Consistently, previous studies also investigated that this mediator links UGSs to psychological well-being (9). For example, research in 2020 on three Chinese cities shows that improving landscape characteristics, including water, trees, and microclimate, can positively affect mental health (85).

Moreover, in disagreement with another study (26), we could not find any significant direct pathway between perceived UGSs and depression. This variable is related to UGSs through indirect pathways. Additionally, our results show a significant direct pathway between anxiety and UGS quality. These unusual results, as mentioned above, can be justified by the mental health status of the participants, who were not depressed but suffered from fear of being infected in public places (86).

Finally, our results revealed the significant direct association pathways between UGSs and other mediators, including perceived pollution, perceived aesthetics, and fear of infectious disease, emphasizing the role of UGSs on youth mental health. In line with the research conducted by John Newton in Australia, he found anxiety caused by fear of death felt by 22% of the respondents due to COVID-19 (87). Besides, the two mediators of perceived pollution and aesthetics showed a robust association (β = 0.714) (65) between perceived UGSs and youth mental health with a higher regression coefficient than the fear of being infected. Therefore, as depicted in Figure 6, it can be concluded that the connection between perceived Urban Green Space (UGS) and mental health is mediated by the perceived aesthetic of UGS. Prior research findings have consistently highlighted the significance of UGS features such as beauty, naturalness, cleanliness, well-maintenance, and attractive landscapes and buildings in influencing people’s mental health (63, 88, 89).

A limitation in arid regions is the less availability of UGSs. Isfahan, situated on the periphery of Iran’s central desert and characterized by an arid climate, faces challenges in providing adequate UGSs. This study underscores the significance of UGSs in arid climates, particularly during the COVID-19 pandemic. During this period, with social distancing measures and widespread quarantine, neighborhood UGSs emerged as vital for enhancing mental health and averting the exacerbation of conditions like depression and anxiety among residents. This consideration, supported by prior studies in similar climates, underlines the significance of UGS in future research within such regions.

Recent research in Saudi cities with arid climates indicates that, despite a decline in park visitors during the COVID-19 pandemic, urban parks remain crucial for people’s mental health and well-being. Emphasizing the importance of these parks’ quality and quantity is underscored (93). Kim and Coseo’s study in Phoenix, Arizona, underscores the vital role of urban parks as green infrastructure in mitigating air pollution and promoting public health (90). A study in Greece, characterized by a predominantly dry climate, examines public perception regarding the importance of urban green space (91). Akbar et al.’s research in Yazd, an arid region in Iran, explores the influence of large green spaces on public perception, highlighting the absence of green space as a significant barrier to Urban Green Spaces (UGS). The study also addresses the impact of UGS proximity, the presence of water, and green elements on changing people’s moods (96). In Birjand, a study amid the COVID-19 pandemic revealed a shift in green space usage. Public park visits decreased due to government restrictions, but private green spaces like yards and gardens saw increased activity. The findings underscore the importance of enhancing the quality and quantity of green space in arid cities, emphasizing positive impacts on the relationship with nature, mental health, and recreational opportunities during a pandemic (92).

However, there are still some limitations in our study. The first limitation is the restricted understanding of resident’s interaction with UGSs. Unlike many other studies exploring the correlation between UGS interaction and mental health (93), this research focuses on resident’s perceptions of UGSs in neighborhoods.

Bias is considered another limitation of our study in data collection with a self-administrated questionnaire because of the problem of underestimating the questions among participants. Yet, at the beginning of the questionnaire, we described the study for the respondents and categorized anxiety and depression questions with a specific title the youth may underreport due to the stigma, fear, and possibility of labeling that such topics have among the people (3). Also, this research is cross-sectional, and we could not investigate the role of time in our target group. Finally, the average statistical population may not be generalizable to all youth. The SEM model may also lack sufficient power to detect other potentially essential pathways.

Certainly, subjective research is not without its limitations, Numerous studies emphasize the importance of investigating research related to the environment, its connection with humans, and its impact on health from both objective and subjective perspectives (94–96). This dual approach is advocated to enhance the depth of research in this domain. Therefore, a comprehensive exploration of this field requires an examination of not only the subjective dimension but also the objective one. By incorporating both perspectives, researchers can provide a more holistic understanding of the complexities inherent in the relationship between the environment and human health.



6 Conclusion

This study investigates the relationship between perceived UGSs and youth mental health in Isfahan based on a conceptual framework demonstrating the relationship between different variables through the mediators of perceived pollution, perceived beauty, and fear of COVID-19 infection in the post-COVID-19 era. The youth with more opportunities to be exposed to more UGSs generally had better mental health and fewer symptoms of depression and anxiety. The structural equation model shows the potential pathways between UGSs and mental health among the youth. Less pollution, better environmental conditions, and less fear of COVID-19 infection can help decrease anxiety and depression symptoms. Since this research was cross-sectional, future studies can be longitudinal to determine whether the UGSs can reduce the symptoms of anxiety and depression caused by COVID-19 over time. Due to the nature of our cross-sectional data, a causal relationship between the analyzed variables could not be proven; nonetheless, our model suggests that improved UGS quality, such as less noise and air pollution, can boost mental health. Future urban public design projects should improve environmental qualities to safeguard urban residential spaces and opportunities for UGSs for physical and recreational activities for all citizens.
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Introduction: The mental health of young people has been severely affected by the COVID-19 pandemic and the measures associated with it. Mental health symptoms increased across various domains during the pandemic and subjective wellbeing decreased.
Methods: This study examined the burdens and resources of Austrian school students (M = 16.63 years old) in the third year of the pandemic and compared them descriptively with the burdens and resources identified in a comparative study in 2021. A cross-sectional online survey with open-ended questions from April to May 2022 provided data that was analyzed using qualitative content analysis. A sub-sample of N = 214 was selected from the larger sample. This sub-sample is representative for the Austrian population aged 15–19 in terms of gender and migrant background.
Results: Analysis of the open-ended questions showed that concerns about the pandemic and the burdens of the measures were no longer on young people's minds at the time of the survey in 2022. On the other hand, stress at school was increasing and the opening of schools and the resumption of face-to-face teaching were challenging for respondents. While resuming social contacts and leisure activities was mentioned as a resource by many respondents, some also expressed a desire for more time off and a retreat into coping strategies such as sleeping more or avoiding problems.
Discussion: Our findings suggest that there is a need for low-threshold support from teachers and parents to help students catch up on missed lessons and to empathize with the mas they make the transition back to “old normal”.

Keywords
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1 Introduction

The phase of adolescence poses a range of challenges in an individual's developmental journey. During this period, adolescents must navigate various developmental tasks to evolve into independent and responsible adults (1). The COVID-19 pandemic introduced a multitude of additional disruptions that significantly impacted the lives of young individuals. Numerous studies have demonstrated that adolescents faced a range of challenges during this time that affected their development and wellbeing (2–7).

Study findings from a relatively early phase of the pandemic already indicate significant negative impacts on the quality of life and mental wellbeing of adolescents and students, increasing the risk of mental health problems (8). A large German study revealed that 70.7% of children and adolescents felt significantly burdened by the pandemic and its associated changes, with 64.4% finding homeschooling particularly stressful and 82.8% expressing dissatisfaction with the lack of contact with friends (9–12). While there was an initial deterioration in health-related quality of life and mental health at the onset of the COVID-19 pandemic in 2020, improvements were noted after 2 years. Nevertheless, these improvements had not yet returned to levels seen before the pandemic (13–15).

While quantitative data allow us to assess the impact of the pandemic on mental health over the course of the pandemic, qualitative research can help us to better understand the different subjective experiences that lead to increased mental distress, or to get a more detailed picture of the resources and coping strategies of young people in different life situations.

Qualitative studies from the onset of the pandemic found that young people were particularly burdened (16–20) by academic challenges such as coping with schoolwork, maintaining academic motivation and adapting to distance learning (21). The limitations on social life and the obligation for physical distancing posed another significant challenge. Young people experienced a loss of friendships, social skills, and important life moments such as graduation ceremonies, and birthdays (22–24). In this overall context, they reported experiencing psychological distress, including feelings of boredom, monotony, depression, anxiety, and loneliness, as well as physical burdens, such as headaches and muscle pain (23). Other reports also highlighted young people's loss of autonomy due to government restrictions and their anguish related to death and loss (25).

On the other hand, research findings indicated that for some young people, the early stages of the pandemic also provided opportunities for relief, growth and development. During the lockdowns, adolescents had time to reflect on themselves, to strengthen family ties (25, 26) to identify new and feasible ways of self-care (27) to activate creative resources (28) or to pursue hobbies for which they otherwise lacked time (29). Technology enabled them to progress in school and stay in touch with friends and peers (29). Additionally, for some young people, the temporary switch to distance learning provided relief from academic pressure, difficulties with teachers, and bullying (30).

As the pandemic continued, the exhausting impact of prolonged exposure to pandemic-related burdens became evident in qualitative accounts as well. In 2021 study, Lukoševičiute-Barauskiene reported that young people's narratives were dominated by negative depictions of the pandemic's effects (31). Not being able to see friends, classmates and relatives for a long time was experienced as increasingly difficult and virtual interactions could not replace face-to-face contact in the long term (32, 33). Young people described the feeling of having irretrievably missed out on something in life (33). Distance learning and home confinement caused boredom and despair (33). According to Widnall et al. (30), the ongoing uncertainty and frequent changes in social distancing rules, along with last-minute announcements of school closures and the return to distance learning, were considered burdensome by students in their study from 2021. Bryce and Fraser observed that students found it more challenging to maintain motivation during distance learning (34). Furthermore, distance learning was perceived as less effective, and students expressed concerns about their learning outcomes (30, 31, 33), as well as their academic and career prospects (33, 35, 36). At the time of submission, no publications referring to more recent data were found.

The situation in Austria aligns with the international context. Various studies demonstrated that the mental health of the Austrian population progressively declined since the onset of the pandemic (37–40). Adolescents were particularly affected by the pandemic's repercussions. A cross-sectional study conducted by Pieh et al. in February 2021 among 3052 school students aged 14–20 revealed a significant increase in depressive symptoms, anxiety symptoms, insomnia and disordered eating compared to pre-pandemic data. About one third of respondents reported suicidal thoughts (18). In comparison to the last Health Behavior in School-Aged Children study conducted in 2018 (41), both psychological wellbeing and life satisfaction declined (18). Another Austrian online survey of children and adolescents aged 6 to 18 conducted in spring 2021 revealed a high level of pandemic-related anxiety, a concerning lack of positive outlook during the ongoing pandemic, and an increase in feelings of anger, loneliness, and sadness (42). In spring 2022, Kaltschik et al. conducted a repeated cross-sectional study with 616 students aged between 14 and 20 which revealed that the mental health of Austrian adolescents declined further despite a major easing of COVID-19 restrictions in the third year of the pandemic (43).

Qualitative findings have provided comprehensive insights into elevated levels of mental health stress. In addition to gathering quantitative data on symptom burden, Pieh et al. (18) also collected qualitative data, presenting a nuanced picture of the challenges and resources faced by young people in February 2021, 1 year after the onset of the pandemic. The study comprised two open-ended questions: “What is currently causing you the most concern?” and “What is currently providing you with the most support?”. From the total sample of 3052 adolescents, a representative sample (N = 214) with regard to gender and migration background was randomly selected. Qualitative content analysis revealed several areas of concern, including worries related to school, concerns about COVID-19 restrictions, self-related concerns (such as worries about the future, feelings of hopelessness and negative thoughts), and family and interpersonal problems (35). Important sources of support for adolescents included social contacts, leisure activities, attitudes and skills (such as practicing self-reflection, taking an active role in dealing with their problems, thinking positively, having confidence in themselves, meditating, pursuing their goals or laughing), distracting themselves by playing video games alone or with friends online, and escapism (i.e., drinking alcoholic beverages, sleeping, using drugs). Of concern was the proportion of young people who reported maladaptive coping strategies and limited willingness to seek professional help (35).

As the mental health of young people has changed considerably over the course of the pandemic, it is important to document the current situation through ongoing research and to make recommendations on how to support young people. By repeating the qualitative content analysis with data from 616 14–18-year-old Austrian students collected in spring 2022 [for quantitative results see (37)], this study aims to show how young people's burdens and resources have changed over the course of a year.



2 Materials and methods


2.1 Research design

From April to May 2022, we conducted an online cross-sectional survey among adolescents aged 14 to 20. This study presented in this paper is part of a larger investigation of adolescent mental health following the last COVID-19 lockdown in Austria and the gradual easing of government restrictions. We obtained approval from the Ethics Committee and the Data Protection Officer of the University for Continuing Education Krems (Protocol code: EK GZ41/2018-2021). The study was conducted following the Declaration of Helsinki.

The study was conducted using Research Electronic Data Capture (REDCap) (44, 45), hosted on servers of the University for Continuing Education Krems, Austria. Standardized, validated quantitative questionnaires were used to screen respondents for the presence of mental health problems. To allow respondents to report in their own words without predetermined answers, the survey included two open-ended questions for qualitative analysis: What is currently causing you the most concern? (Question 1) What is currently providing you with the most support? (Question 2) The original questions and responses were formulated in German. Responses ranged from single-word answers to full paragraphs. The quantitative results have already been published (43); in this paper, we compare the results of the qualitative analysis with the results of the 2021 analysis (35) to assess changes in perceived burdens and resources, and to get a picture of young people's experiences at the end of the pandemic.



2.2 COVID-19 measures in Austria before and during the survey

In Austria, the first COVID-19 case was reported on February 25, 2020. Three weeks later, the first nationwide lockdown was implemented. Schools, universities, public sports facilities, gardens, gastronomy, and a large portion of commerce were closed. Furthermore, extensive restrictions on movement were imposed. After initial relaxations from mid-April 2020, schools were gradually reopened from early May 2020. The re-opening process was accompanied by extensive safety measures, such as adhering to distancing rules, mandatory mask-wearing, COVID-19 antigen tests for students and teachers, and the implementation of alternating timetable arrangements. A sharp increase in infections in the fall of 2020 led to school closures again from mid-November to December 7, 2020, and subsequently after the Christmas holidays until February 7, 2021 (date of first survey).

Starting from March 2021, Austria faced a third wave of COVID-19. The eastern provinces saw a strict lockdown, while the rest of the country implemented partial lockdown measures, including nighttime curfews and closures in the gastronomy sector. During the summer months, the situation eased. In the autumn, however, COVID-19 infections increased. Another nationwide lockdown was enforced in November 2021, leading to the closure of commerce, gastronomy, and leisure activities. Full-day curfews were imposed, though schools remained open with absences being excused and even recommended. From February 2022 onwards, there were initial relaxations in the school sector and a gradual return to normal operations (46). The organization of school events and excursions became possible again. Furthermore, compulsory attendance at schools was reinstated, and starting from April 25, 2022, the mask mandate was lifted in all school classes (47) (date of second survey).



2.3 Sampling frame

A cross-sectional online survey was conducted via REDCap (Research Electronic Data Capture), hosted on the servers of the University for Continuing Education Krems. The survey enrollment period was from 26th April to 24th May 2022. The recruitment strategy involved online convenience sampling, with school representatives being contacted and asked to share an invitation containing the link to the online survey on various social media platforms for students. To be eligible for participation, individuals had do meet the following criteria: (a) age between 14 and 20 years, (b) attendance at an Austrian school, and (c) provision of electronic informed consent. Subsequently, participants completed a survey that included demographic information and mental health questionnaires. Only respondents who provided data on all outcome variables were considered in further analysis.

A total of 616 individuals participated in the survey, with an average age of 16.63 years (standard deviation = 1.49). Among participants, 77.4% identified as female, 19.8% as male, and 2.8% identified as non-binary. Additionally, 18.3% indicated having a migration background. Of the 616 respondents, 593 individuals (96.3%) answered at least one of the open-ended questions, while 576 individuals (93.5%) answered both questions.

For the qualitative analysis in the current paper the sample was taken from this participant pool, with some further inclusion criteria. Dale et al. (48) demonstrated that vocational school students have worse mental health compared to higher secondary school students. For this reason, individuals who reported attending a vocational school, not attending any school, or engaging in other activities (i.e., trainings at the Labor Market Service) were excluded. The focus was thus on adolescents attending their last year of compulsory school or some form of secondary school. Furthermore, only participants who had answered both open-ended questions were included in the sample, regardless of the length of their responses. From those who met the above inclusion criteria, we randomly drew a sample, with the restriction that it be representative for the Austrian population aged 15–19 in terms of gender and migration background based on youth data from Statistics Austria (49). A minimum of 30 individuals per category for gender (female/male) and migration background (yes/no) was set as a criterion. These variables were chosen as previous studies have indicated their significant influence on the mental health of adolescents (50–52). The final sample comprised 214 participants (mean age: 16.56 ± 1.26 years; 50% female, 50% male; 28% migration background).



2.4 Data analysis

Data derived from open-ended questions were subjected to a combination of conventional and directed qualitative content analysis (53). Qualitative content analysis is a technique that allows data material to be structured in terms of its main content. The systematic and structured approach allows large amounts of data to be analyzed efficiently. Furthermore, qualitative content analysis is particularly suited for material that lacks context, such as when examining open-ended survey questions. In the conventional approach to qualitative content analysis, researchers approach the material with an open mind. They immerse themselves in the material and form concepts from it. These concepts are then further abstracted into higher-level categories at varying levels. In our study, we intended to approach the material with this openness, but at the same time we wanted to check whether comparability with the results of an earlier investigation using the same study design was possible. To achieve this, we utilized a combination of the conventional and the directive approach. In the directive approach, theoretical assumptions and relevant research findings form the basis of the category system. In our research, we used the coding scheme developed in the previous study conducted in February 2021 as the starting point for the analysis (Supplementary Tables S1, S2). Using Atlas.ti (54) coder 1 coded all data with the deductive coding scheme. At the same time, she inductively developed new categories from the data. Some categories from 2021 were no longer relevant in 2022, for example the subcategories of the category “restrictions” or the subcategory “missing out on something”. On the other hand, new subcategories emerged from the data such as “lack of time” or “making decisions”. These changes in the categories are the result of changing conditions in young people's lives.

Subsequently, coder 2 coded the entire data set again using the extended coding scheme. For this step of the coding process, the assignments of coder 1 were deleted. To enhance the reliability of the coding process and ensure that the two coders were using the categories consistently, their coding was then compared (55). We assessed the agreement between coders by calculating inter-coder reliability scores (56). Discrepancies between coders were discussed individually to ensure that the codes accurately reflect the meaning of the data and are not influenced by individual coder bias (57).

The percentage agreement for “Concerns” was 64.2%, the inter-coder agreement, calculated using Krippendorff's alpha (cαbinary), was 0.948. The percentage agreement for “Support” was 74.3%. The inter-coder agreement for “Support”, calculated using Krippendorff's alpha (cαbinary), was 0.925.

Coder 1 then solved minor coding conflicts by herself. For example, coding rules were sometimes disregarded by coder 2. In another case, categories were named so similarly that coder 2 selected the wrong category from the drop-down menu. The remaining coding conflicts were discussed and solved together by discussing the meaning of each text passage that was allocated differently by the two coders. Overall, the analysis of “Concerns” resulted in a total of 9 categories and 18 subcategories. The analysis of “Support” led to 14 categories and 27 subcategories. The detailed category systems including the frequency of allocated text passages are provided in the Supplementary Tables S3, S4.




3 Results

This section compares the results of the qualitative content analysis from 2021, as reported in Jesser et al. (35), with those of 2022, highlighting the areas where changes are evident.


3.1 Comparison of sources of concern in February 2021 and April–May 2022

In the following section, statements about important sources of concern reported by the participants during the survey period from April to May 2022 are compared to the concerns reported in February 2021. Figure 1 compares the main categories in response to the question “What is currently causing you the most concern?” from February 2021 and April to May 2022.


[image: Bar chart comparing concerns reported in Winter 2021 and Spring 2022. Categories include restrictions, consumption, the pandemic, and various personal and societal issues. School-related concerns are the highest in both periods.]
FIGURE 1
 Comparison of the survey results from February 2021 and April to May 2022 regarding the question: “What currently gives you the most cause for concern?”



3.1.1 School-related concerns

Although school-related concerns were the most frequently mentioned main category at both time points, this category was mentioned more frequently in 2022 (75.2%) than in 2021 (63.1%). The focus of the answers also shifted, with more reports related to stress at school in 2022 (64.0%) vs. 2021 (43.5%). In this category, we allocated accounts addressing struggles with demands for performance, worries about grades, difficulties in specific subjects and mentions of the workload of homework, of assignments, tests and examinations. The young people's statements in 2022 show their concern that they have missed out on a lot due to the long period of distance learning and that they now have to catch up on their own. For instance, respondent 210 expressed concern about “exam stress, as much has been lost in the past few years that needs to be caught up on for exams that cover the last 2 years,” and respondent 25 mentioned “The fact that I feel abandoned with all the tasks and homework that need to be done.”

Compared to 2021, when 8.9% of students reported concerns addressing school organization, i.e. the burden of spending hours in front of the computer during distance learning, the strain of interrupted routines due to the constantly changing organization of the school day and alternations between face-to-face teaching and distance learning, issues related to school organization were no longer a significant stressor in 2022 (mentioned by 0.5% students in 2022).

No notable change was found in the subcategories “graduation” (7.9% in 2021 vs. 8.9% in 2022) and “teachers” (2.8% in 2021 vs. 1.9% in 2022). However, some respondents in this category also said that they were nervous about their upcoming school leaving examination because they had been behind in their learning over the last 2 years. For example, respondent 119 criticized, “I haven't learned anything in school over the past 2 years due to Corona. Online teaching wasn't really teaching, I only learn face-to-face, and now I'm at a loss for the final exams. No idea about anything.” Students in vocational education felt that they lacked the practical experience necessary to be confident in their upcoming exams.



3.1.2 Pandemic-related concerns

Comparing the data from 2021 and 2022 shows a shift in the second most common category. In February 2021, COVID-19 related restrictions were frequently named as a source of concern (35%). Respondents were burdened by the restrictions of public life and home confinement (13.6%), the lack of activities with friends (9.8%) and the lack of social contacts in general (6.1%). They also mentioned the lack of exercise (2.3%), travel restrictions (1.9%) and quarantine (1.4%) as a burden. In 2022 COVID-19 related restrictions were mentioned by only one student. References to the pandemic, both in general (5.6% in 2021) and regarding future uncertainty (6.1% in 2021), also decreased in 2022 (from 11.7% to 2.8%).



3.1.3 Self-related concerns

The category “self-related concerns” pertains to various aspects of inner experience and sense of self. There were no significant changes in this category, with 31.8% in 2021 and 32.2% in 2022. However, changes are noticeable at the subcategory level.

In 2022, mental health stresses were the most frequently mentioned burden, accounting for 8.4% of responses. In 2021, they were mentioned by only 2.8% of respondents. The text passages in this category specifically mention mental health problems such as depression, eating disorders, panic attacks, and symptoms associated with mental illness, including depressive moods, anxiety, and suicidal thoughts. In 2022, students reported experiencing both new and pre-existing mental health problems. Physical problems on the other hand were mentioned by 2.8% in 2021 vs. 1.4% in 2022.

There were no overall changes in the frequency of the subcategory “negative thought and emotions” (6.1% in 2021 vs. 5.6% in 2022). In 2021, statements in this category expressed young people's self-doubt, anger, and sadness. Such statements were also found in the data material from 2022. However, some of the statements in 2022 express more profound existential doubts and insecurities among young people, as exemplified by the following statement by respondent 104: “I feel empty and break down almost every evening and cry for half an hour.” Respondent 142 wrote about the “overwhelming burden of existence”, and respondent 141 about “a constant feeling of being alone, also missing the meaning in life.”

Due to frequent mentions, “lack of drive” and “loneliness and social isolation” were coded separately in 2021. There were slight changes in both categories in 2022 (3.7% to 2.3% for “lack of drive” and 1.4% to 1.9% for “loneliness and social isolation”). In this category, too, some of the young people's statements point to existential difficulties that were not visible in 2021. Respondents reported lacking even the basic motivation to get up in the morning and do anything at all. They found it difficult to manage daily studying and perceived their presence at school as pointless.

In 2022, a new subcategory was created that did not exist in 2021. “Lack of time” was reported as a burden by 5.1% respondents. They reported experiencing time pressure and a lack of leisure time. They experienced difficulties in managing their time effectively, which made it challenging for them to meet important commitments. They expressed distress when they were unable to accomplish their planned tasks. Conversely, one category no longer appeared in 2022, namely the category “missing out on something”.

Compared to the previous year, concerns about the future decreased in 2022 (10.3% in 2021 vs. 5.6% in 2021). In 2021, young people expressed concerns about future education and careers, making the wrong choices and a lack of future prospects. In 2022, they additionally cited worries about inflation making it difficult to afford living costs and not being able to realize plans. Respondent 111, for example, was burdened by “the thought of not having a proper plan for my future.”

“Bullying” was a new category in 2022, mentioned by 0,9% of respondents. The category of “body-related worries” was present in both survey dates (1.4% in 2021 vs. 0.9% in 2022).



3.1.4 Family, relationship and interpersonal problems

The comparison of categories from 2021 and 2022 reveals further changes in the main category “family, relationship and interpersonal problem”, which has seen an increase from 12.6% in 2021 to 17.3% in 2022. In particular, relational problems with others increased (2.8% in 2021 vs. 7% in 2022). In 2022, students mentioned being burdened by a lack of friends, few contact with friends, or having lost friends due to repeated curfews. Regarding family problems (4.2% in 2021 vs. 6.1% in 2022), the young people reported experiencing frequent conflicts at home and a lack of support from their families. Further subcategories at both points of data collection were “relationship troubles” (3.3% in 2021 vs. 3.7% in 2022) and “worrying about others”. In 2022, there were fewer mentions expressing concern for others (2.3% in 2021 vs. 0.5% in 2022).



3.1.5 Further concerns

There was little change in the categories “current societal developments” (5.1% in 20021 vs. 4.7% in 2022) and “no stressors” (3.3% in 2021 vs. 4.2% in 2022). However, the war in Ukraine was introduced as a new topic in 2022. Responses in the category “consumption” decreased slightly (2.3% in 2021 vs. 0.9% in 2022). Responses assigned to the catch-all category “other concerns” increased in 2022 (5.1% in 2021 vs. 9.8% in 2022). Respondents, for example, described concerns about the loss of important people in their lives or worried about their parents' economic situation, such as respondent 34, who mentioned “little money due to inflation, parents run a restaurant, which is still doing poorly.” Due to their generality and lacking context (“Everything,” “Many things”), some responses were difficult to categorize.




3.2 Comparison of sources of support in February 2021 and April–May 2022

In the following section, statements about important sources of support reported by the participants during the survey period from April to May 2022 are compared to the sources of support reported in February 2021. Figure 2 compares the main categories in response to the question “What is currently providing you with the most support?” from February 2021 and April to May 2022.
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FIGURE 2
 Comparison of the survey results from February 2021 and April to May 2022 regarding the question: “What currently gives you the most cause for support?”



3.2.1 Social contacts

When comparing the main sources of support at both time points, the category “social contacts”, mentioned by 71.5% of respondents in 2021 and 63.6% in 2022, stands out. Support from friends or a best friend was mentioned about equally often in 2021 and 2022 (29.9% and 1.9% in 2021 vs. 31.8% and 1.4% in 2022). Most of the responses in 2022 were brief, with students simply stating “friends” or “one friend”. However, some students mentioned that they valued the emotional support provided by their friends, as well as the opportunity to discuss any issues they were having. Additionally, some students appreciated their friends' help with learning assignments and enjoyed participating in activities with them. While the other subcategories remain relatively stable (“talking to someone” with 8.9% of mentions in 2021 and 9.3% in 2022; “partner” with 9.8% vs. 7.5%, “classmates” with 2.8% vs. 1.4%; “other people with 1.4% vs. 2.3%), the category “family support” shows a decrease in mentions (16.8% in 2021 vs. 9.8% in 2021).



3.2.2 Recreational activities

“Recreational activities” were also mentioned less frequently in 2022 than in 2021 (39.3% in 2021 vs. 36% in 2022). Mentions decreased in the subcategories “sport” (14% in 2021 vs. 12.1% in 2022) and “relaxation” (3.7% in 2021 vs. 1.9% in 2022), while the other subcategories remained stable (“listening to music” with 11.2% vs. 12.1%, “going for a walk” with 4.2% vs. 3.3%, “hobbies” with 3.7% in both 2021 and 2022, “reading” with 2.3% vs. 2.8%).



3.2.3 Distraction

The main category “distraction” was more frequently mentioned as a source of support by students in spring 2022 (16.8% in 2021 vs. 20.1%). While the subcategories “gaming” (4.7% in 2021 vs. 5.1% in 2022) and “surfing the internet” (2.3% vs. 1.4%) remained stable, less respondents mentioned watching TV (3.7% vs. 1.9%). Shopping as a source of support was not an issue in 2022. Instead 1.9% of respondents named “partying” as a resource. The category that saw the largest increase in mentions was “distraction (general category)” (2.3% in 2021 vs. 9.8% in 2022). These mentions were brief and could not be attributed to any other subcategories.



3.2.4 Escapism

The main category “escape” describes a number of avoidance strategies to deal with the distress. It was mentioned more frequently in 2022 than in 2021 (10.7% in 2021 vs. 20.1% in 2022). At both points in time, there was an equal frequency of mentions of the subcategories “eating” (2.8% vs. 2.3%) and “substances” (2.8% vs. 2.3%). The percentage of students who reported that sleeping helped them cope with their burdens increased from 5.6% in 2021 to 8.4% in 2022. In addition, a new subcategory was developed in 2022, which summarizes young people's statements describing the suppression or denial of problems. For example, respondent 210 described, “The suppression of thoughts or considerations relating to my problems”, and respondent 642 stated, “To ignore the submission of homework and not do homework.”. Non-compliant behavior as a resource was also added as a subcategory in 2022 (1.4%).



3.2.5 Attitudes and abilities

When comparing the data from 2021 and 2022, only slight changes were observed in the category “attitudes and abilities” (18.2% in 2021 vs. 15% in 2022). The use of “mental abilities”, such as attention and breathing exercises, or positive thinking to cope with problems was less frequently mentioned in 2022 (14% in 2021 vs. to 8.9% in 2022). Additionally, responses were not as diverse or elaborated as they were in 2021. Keeping busy and making plans was found helpful by 2.3% of respondents in 2021 and 1.4% in 2022 (subcategory “structure”); the number of respondents who said that expressing their feelings, for example by crying, was helpful in reducing tension remained the same (subcategory “abreact”). Additionally, in 2022, “studying” was added as a category, with 2.8% of mentions.



3.2.6 Further sources of support

In 2022, a new subcategory was created that did not exist in 2021. “Time out” was reported by 7.5% respondents and summarizes responses addressing the use of leisure time, school breaks and weekends as a source of support. For example, respondent 350 cited, “Time for myself, when I don't have to think about anything else.”

Other sources of support included “creativity” (4.7% in 2021 vs. 3.3% in 2022), the use of “professional help” (3.3% vs. 2.8%), “faith” (1.4% vs. 0,9%), “school” (1.4% vs. 0.9%), and “pets” (2.3% vs. 0.5%). In 2021, 1.4% of respondents reported not knowing what provided them with support, compared to 0.5% in 2022. 1.4% respectively 2.3% of respondents stated that they didn‘t need support. A more distinct change is evident in the category “nothing”. In 2021, only 3.7% of young people stated that nothing would provide them with support, whereas in 2022, this figure rose to 6.5%.





4 Discussion

The objective of our study was to investigate the burdens and resources experienced by Austrian school students after 2 years of the pandemic and compare them to those reported in 2021. A qualitative content analysis was conducted on the responses of 214 young people to two open-ended questions during an online survey in April and May 2022. The results of the analysis were compared with those of a similar study carried out by some of the authors a year earlier (35).

The results reflect the evolving pandemic situation. In 2022, government measures to combat the spread of the virus, such as contact restrictions, travel restrictions, and restrictions on social life were lifted. As a result, pandemic-related concerns, which were the second most common category of burdens in 2021, were no longer mentioned in 2022. The fear of missing out on important live events was not an issue any more for young people in 2022 and concerns about the further development of the pandemic were also no longer relevant in 2022. Since schools resumed face-to-face teaching in February 2022, the burdens of distance learning and changing school routines that were relevant to students in 2021 were no longer present in April and May 2022.

However, the results also show that despite the relaxation of restrictions and a mostly normal school routine, stress at school, i.e. struggles with demands for performance, difficulties in specific subjects and troubles handling the workload of assignments, increased considerably from 43.5% in 2021 to 64.0% in 2022. One possible reason for this increase could be that the 2022 survey was conducted closer to the end of the semester, when school leaving exams and other assessments take place. However, since the proportion of students expressing concern about the upcoming school leaving examination remained stable (7.9% in 2021 vs. 8.9% in 2022), this explanation is not supported. Rather, our findings suggest that at the time of our survey, when regular classes resumed, the demands on students increased. They were faced with the challenge of catching up on missed education after an extended period of alternative teaching models during the pandemic, such as distance learning or hybrid instruction. They were required to take extra exams or prepare for assessments to compensate for learning setbacks. This resulted in increased workloads and stress levels, as has been demonstrated in other studies (21, 30, 33, 34, 58–65). According to Widnall et al. (30), during the pandemic, a gap emerged between students who were able to maintain their motivation and learn independently and those who relied more on in-person lessons. The latter group experienced lasting learning disadvantages as a result of distance learning.

Based on our findings, we recommend implementing additional school-based support and tutoring, particularly for students who experienced setbacks in their academic progress during the pandemic. Previous research has provided evidence that some students were more affected by school-related stress than others. For example, Holtgrewe et al.'s findings showed that insecurity about failing at school was a concern, especially for female students and those who perceived themselves as poor students (66). The authors of a survey carried out in Switzerland in 2020 stressed that students from lower socio-economic backgrounds were more challenged by distance learning (67). Postigo-Zegarra et al. (29) attributed academic overload to the group of young people who experienced difficulties adapting to the pandemic situation. These youth not only suffered from the academic burden but also experienced a sense of loss of routines, social contact, autonomy, freedom, and security. The cited studies, along with our findings, suggest that approaches to supporting young people in finding their way back into the school routine and catching up on missed learning content must take into account different contexts and vulnerabilities. Careful consideration is required to ensure that interventions are appropriately targeted and meet a wide range of needs. Following Widnall et al. (30), we suggest involving young people in developing interventions to ensure acceptable and appropriate responses.

Our study results further indicate that young people not only required cognitive catch-up but also social catch-up. However, returning to a busy social environment was also accompanied by feelings of stress. In comparison to 2021, young people reported experiencing more friendship problems and concerns related to bullying in 2022. While missing out on something was no longer an issue in 2022 and partying was added to the list of resources, respondents commented on a lack of time to fit in all their agendas and a need for more personal time. Respondents in Widnall et al.'s study (30) also emphasized the importance of downtime away from lessons and formal learning, as well as the need for some alone time when readjusting to the familiar patterns of traditional classroom settings, fixed schedules, social interactions, and more structured environments after periods of distance learning.

In 2022, our survey revealed a nuanced reality for young individuals. While some resumed normal activities seamlessly, others grappled with profound existential uncertainties, hinting at struggles beyond daily challenges. Andersen et al.'s existential theory (68) emphasized the pandemic's critical impact on young people's wellbeing, noting a shift away from a performance-oriented mindset toward self-reflection and connection with self-transcending aspects. Relationships, seen as entities larger than oneself, crucially influence how young individuals navigate existential challenges, impacting their journey of self-discovery. The survey transcends traditional mental health measures, revealing a struggle beyond pandemic-related challenges. Exploring identity crises, the quest for meaning, and implications for social relationships deepens our understanding of this existential uncertainty, shedding light on a profound void some young people face. In conclusion, the findings highlight multifaceted existential uncertainty involving identity crises, a search for meaning, and profound implications for social relationships. Delving into these aspects not only enhances understanding but also guides targeted interventions addressing immediate challenges and underlying existential uncertainties. Aligning with Meier's perspective (69), our findings stress the urgency for future studies to explore young people's “existential suffering”, essential for informed interventions addressing the profound uncertainties embedded in their inner lives.

Our study also showed that there was an increase in the mention of specific mental health conditions, such as depression and anxiety. This suggests that respondents improved their health literacy and were better able to identify their emotional state with a certain diagnosis. However, a closer examination of the study's quantitative results supports the interpretation that mental health problems were more prevalent in the 2022 study compared to 2021 (43). The prevalence of clinically relevant symptoms of depression peaked at 73% among girls and 44% among boys (PHQ-9 score ≥ 11). Symptoms of anxiety were prevalent among both girls (57%) and boys (35%) (GAD-7 score ≥ 11). Additionally, the majority of girls (95%) and boys (81%) reported experiencing at least moderate stress (PSS-10 score ≥ 14). Focusing on the young people who reported significant levels of psychological distress in our study, further research should investigate the composition of this vulnerable group, the underlying reasons for their distress and how psycho-social services can best respond to their needs.

In terms of young people's responses to potential sources of support, the results of our study are similar to those of other studies (23, 31, 70, 71). Spending time and talking to friends, family support, recreational activities as well as distraction helped young people to cope with their problems. In addition, it is both noteworthy and worrying that almost one in five respondents in our study reported resorting to escapism as a coping strategy. In particular, young people mentioned an increase in behaviors such as prolonged sleeping and strategies to avoid dealing with their problems. Furthermore, in 2022, more young people reported not knowing what would help them cope with their problems than in 2021. We believe that there is a need for more low-threshold support for young people, both in school and in the private environment, to encourage them to identify problems, talk about them and seek professional help if necessary. Our analysis shows that the percentage of students seeking professional help was very low at both survey dates. Despite the numerous psycho-social initiatives launched during the pandemic in Austria, one would have expected this number to rise at least slightly between 2021 and 2022. Clearly, this is an indication of the need for further initiatives.

This paper investigated the perceived burdens and resources of young people after 2 years of the pandemic. Many COVID-19 restrictions had been lifted at the time of the survey, which is also reflected in the data. Respondents only referred to the pandemic in very few text passages (specifically “family, relationship and interpersonal problems”, as well as “physical health stresses”). Nonetheless, we argue that the pandemic's disruptions continue to have an impact even 2 years after its onset and the lifting of restrictions. Schmitt has highlighted how the COVID-19 pandemic has amplified social problems and inequalities (72). Social, economic, and political disparities and disruptions in society have become more exacerbated and vulnerabilities of people in difficult life situations have increased (72). We need to keep these dynamics in mind, when drafting strategies to counteract their effects.


4.1 Implications

Our study showed that even as the pandemic waned, young people's self-reported burden remained high, and in some areas increased. Adolescents' worries and anxieties require careful attention. We suggest a multi-pronged approach: firstly, it is imperative to recognize that many students need tangible support to cope with their academic demands. This requires teaching staff that is sensitive to students' needs and sufficient in number, as well as the provision of ample opportunities for school-based support, such as tutoring or study groups. Secondly, there is a need to ensure that low-threshold psychosocial support is accessible for students, both within the school environment and in the wider environment in which adolescents live. It is also important to ensure that parents or guardians understand the challenges young people face and support their children in coping. This is essential to counteract the stressful and potentially traumatic circumstances they have experienced during the pandemic. Looking to the future, a major effort is needed to assess and cultivate effective teaching methodologies for potential crisis scenarios. There is an urgent need to equip policymakers with the knowledge and strategies necessary to navigate the education sector through future crises.



4.2 Limitations

The current study needs to be interpreted within the context of certain limitations. Firstly, the study employed an online survey format where participants were required to provide written responses rather than conducting face-to-face interviews, which could have allowed for more contextually embedded answers. This, for instance, prevented us from gaining a deeper understanding of the factors leading to students' distress. Secondly, the study did not utilize a standardized scale to measure students' concerns and resources; instead, an open-ended question format was employed for exploration. Frequencies of coded categories were calculated to emphasize their significance. Asking respondents to write about their most important current concern after completing a questionnaire focusing on mental health (symptoms) may have led respondents to use language that pathologies normal experiences. Thirdly, it's important to acknowledge that this study involves a comparison of two successive cross-sectional surveys. Longitudinal studies, which track the same individuals over time, could potentially offer a more precise understanding of individual-level changes over time, taking into account inherent variability even in similarly collected samples and potential influences on comparability arising from self-reports. Fourthly, in order to compare the 2021 and 2022 studies, the values of the subcategories were summed up in the respective main category. Methodologically, it would have been sounder to count each respondent only once at the level of the main categories, even if the respondent made statements that were assigned to multiple subcategories. However, this was not possible due to the structure of the 2021 data set. Another shortcoming is the use of convenience sampling, which cannot rule out a self-selection bias toward students with greater mental health problems. Finally, our study was not case-based, thus preventing any comparison of the young people's burdens and resources.




5 Conclusions

Our study illustrated that the end of pandemic-related measures did not lead to a decrease in young people's concerns; rather, these concerns manifested and even intensified across various domains. The academic domain emerged as a focal point, indicating that respondents found it challenging to transition back to a normal school routine and catch up on missed learning content. The study found that social contacts and leisure activities can help individuals cope with burdens. However, some respondents found it challenging to balance leisure activities, social contacts, and school tasks when returning to normal life. They desired more time off and resorted to coping strategies such as sleeping more or avoiding problems. Based on our findings, we recommend enhancing low threshold support for young people, including both school-based and private options.
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Introduction

Parents and guardians (hereafter caregivers) of teenagers need high levels of mental health literacy (MHL) to manage mental health problems arising in teenagers in their care. Previous studies assessing MHL levels in caregivers of teenagers have reported mixed results, making it difficult to clearly estimate caregiver MHL levels. This study aimed to investigate MHL levels in Japanese caregivers of regular teenagers.





Methods

Responses from caregivers (n = 1,397) of students entering junior and senior high schools to a self-administered online questionnaire were analyzed. The questionnaire assessed (a) knowledge about mental health/illnesses and (b) attitudes towards mental health problems in teens in their care (e.g., recognition of depression as a medical illness and intention to engage in helping behaviors).





Results

The average proportion of correct answers to the knowledge questions (n = 7) was 55.4%; about one tenth (9.2%) of caregivers correctly answered only one or none of the questions. Few caregivers correctly answered about the life-time prevalence of any mental illnesses (46.1%) and appropriate sleep duration for teenagers’ health (16.5%). The proportions of caregivers who had the intention to listen to the teen in their care, consult another person, and seek professional medical help if the teen suffered from depression were 99.5%, 91.5% and 72.7%, respectively.





Conclusions

Many teenagers’ caregivers appeared to be willing to help the teens in their care if they were suffering from mental health problems. However, there was much room for improvement in knowledge on mental health/illnesses and intention to seek help from medical professionals. Efforts toward better education should be made.





Keywords: mental health literacy, parents, caregivers, teenagers, health education




1 Introduction

The prevalence of mental illnesses sharply increases as children reach their teenage years (1). However, teenagers may have difficulty in recognizing their own mental health (MH) problems (2), and even when they can, they may be reluctant to seek help (3). Therefore, teenagers may need the help of parents or other supportive adults so that they can recognize their own problems and seek appropriate help (2).

Given that parents and/or guardians (hereafter caregivers) are the most familiar adults for most teenagers, caregivers need to be aware of MH problems in the teens in their care and appropriately manage these problems; this requires adequate mental health literacy (MHL). MHL is defined as knowledge and beliefs which aid in the recognition, management or prevention of MH problems (4). More specifically, knowledge about mental health/illnesses, recognition of mental disorders, and attitudes towards appropriate help-seeking are examples of components of MHL (2, 4).

Even caregivers of teens without MH problems need MHL because they need to be able to recognize and manage problems which can occur in future. Levels of MHL in caregivers of regular teens have been studied in a number of previous studies (5–17). The most studied aspect of MHL was knowledge about mental health/illness, with high variation in knowledge levels observed between studies (5, 6, 12, 14, 15). Other components of MHL were also examined including intention to help their teens (10, 11, 13), and belief that a teen with MH problems is weak, not ill (12). In addition, most of the previous studies did not clearly report response rates, leaving room for bias (5–7, 12–17). These mixed results make the estimation of MHL in caregivers of teenagers challenging.

The present school-based study aimed to examine MHL levels in caregivers of regular teenagers. The survey was conducted at school entrance ceremonies, which almost all caregivers, not only those who were interested in MH, attended; this was done to reduce selection bias as much as possible. Analyses were conducted in the whole sample, as well as stratified by age and gender given significant age and gender-related differences in MHL previously observed in the general adult population (18–20).




2 Methods



2.1 Participants and procedure

A call was put out through the Prefectural board of education in Saitama, Japan, for public junior and senior high schools to participate in various studies on MH education for students and caregivers. The goal was to recruit 8 junior and 8 senior high schools. Twenty-seven junior and 5 senior high schools applied; 8 junior high schools were randomly selected from the 27, and all the 5 senior high schools were included. Of these, 3 junior and 4 senior high schools participated in the MH program involving the present research in 2022. The 7 participating schools are located in suburban metropolitan areas. In Japan, the majority of junior/senior high school students attend public schools. Unlike public junior high schools, public senior high schools have entrance examinations and the achievement levels of the 4 participating high schools on these exams were within ± 1 SD of the national average. The survey was conducted at the school entrance ceremony, which most caregivers of the new students attended. The second half of the ceremony included a MH seminar. Before the MH seminar started, caregivers who attended the ceremony were given a QR code and asked to answer a self-administered online questionnaire about MHL on their own mobile devices. Of 1,741 new students, 1,820 caregivers attended the entrance ceremony (multiple people, e.g. both parents, participated in some families), and of those, 1,655 answered the questionnaire. Of those, 1,562 agreed to have their responses analyzed and participate in this study, completing the online submission of informed consent (response rate = 85.8%). A further n=131 who were found to have submitted their responses after start of the MH seminar were excluded from the analysis. Respondents whose age was under 30 (n = 23) or whose mother tongue was not Japanese (n = 11) were also excluded. In the end, responses from 1,397 caregivers were analyzed. The study was approved by The University of Tokyo Human Research Ethics Committee (#21-348).




2.2 Assessments



2.2.1 Demographic variables

In the first part of the questionnaire, the demographics of caregivers including age, gender, having/previously having a job related to MH, and previous participation in MH seminars were assessed (Table 1).

Table 1 | Demographic data of caregivers.


[image: A table displaying characteristics and percentages of a group of 1,397 individuals. Age distribution: 30s, 200 (14.3%); 40s, 958 (68.6%); 50s, 235 (16.8%); 60s, 3 (0.2%); 70s and over, 1 (0.1%). Gender: 213 males (15.2%), 1,178 females (84.3%), 6 with no answer (0.4%). Previous participation in MH seminars: none, 1,280 (91.6%); yes, 117 (8.4%). Having or previously having a job related to MH: none, 1,317 (94.3%); yes, 80 (5.7%).]



2.2.2 Knowledge about mental health/illnesses (knowledge)

In the second part, basic knowledge about mental health/illnesses was assessed using seven questions (see Table 2). The questions were developed by the authors (a team including psychiatrists, school teachers, and school nurses). Topics were chosen to determine the extent to which caregivers understood the importance of attention to, care of and prevention of mental illness and suicide risk in teenagers. Questions related to the increase in the prevalence of mental illness (21) and suicide (22) among teenagers (suicide is the leading cause of death among older teens in Japan (23)) and the impact of mental illness on teens’ lives including their academic achievement, were included. Questions about the amount of sleep needed to maintain MH were included, since shorter sleep durations have been associated with increased risk of mental illness and suicidality (24–27), and many teenagers worldwide are found to sleep shorter (28) than the recommended sleep duration for their age (29). Three of the seven questions were modified from items used in a previous study by the authors (30). The questions were to be answered, “True”, “False”, or “I don’t know”. The internal consistency (Cronbach’s alpha) of the 7 questions was 0.56 in the present sample.

Table 2 | Correct responses to each of the knowledge questions about mental health/illnesses.


[image: Table displaying statements about mental health with correct answers and the proportion of correct responses. Key points include one in five people experiencing mental illness, a rise in mental illnesses in early teens, children's reluctance to discuss mental health, and suicide as a leading cause of death among older teens in Japan. Correct responses vary, with the average at 3.9 out of 7 questions, or 55.4 percent.]



2.2.3 Attitudes towards mental health problems

In the third part, caregivers were asked to read a case vignette describing a teen with symptoms of major depression (see below), and to imagine that the teen in their care is in the same situation as Teen A. The vignette was written by the authors, with reference to the one in Jorm et al. (2007) (10) and the criterion A of DSM-5 criteria of major depressive disorder (31).




Vignette

Teen A has often been late for school over the last 2 weeks. They feel tired and can’t keep their mind on classes. Teen A says that they have trouble sleeping, don’t feel like eating, and don’t have fun watching their favorite TV program. Studying also seems to be difficult for them.

Then, caregivers were asked to choose responses to the following questions which matched their thoughts most closely (2.2.3.1, 2.2.3.2, 2.2.3.3).




2.2.3.1 Recognition of depression as medical illness

Caregivers were asked to what extent they agreed with the following (3 out of the 4) “weak-not-sick” items of the Depression Stigma Scale (32): 1) “The teen could snap out of it if they wanted”; 2) “The teen’s problem is a sign of personal weakness”; 3) “The teen’s problem is not a real medical illness”. The fourth item, “It is best to avoid people with a problem like this child so that you do not develop this problem” was not asked because the item was not relevant to the recognition of depression in teens under the caregivers’ care. Possible responses to each item were as follows: “Agree”, “Somewhat Agree”, “Somewhat Disagree”, or “Disagree”. “Somewhat Disagree” and “Disagree” were considered the desired responses.




2.2.3.2 Intention to engage in helping behaviors if the teen suffers from depression

Caregivers were asked “What would you do in this situation?” to assess the intention to help if the teen in their care were in the same mental state as Teen A. Specifically, they were asked to answer whether they would: 1) listen to what the teen has to say; 2) consult someone about the teen; and 3) seek medical help. Possible responses to each item were “Yes”, “Probably yes”, “Probably no”, or “No”. Caregivers were considered to have the intention to engage in the behavior, when the answer was “Yes” or “Probably yes” (“Yes” and “Probably yes” were considered the desired responses).




2.2.3.3 Acceptance of the teen’s diagnosis

Caregivers were asked “If the teen in your care were diagnosed with a mental illness, how would you feel about the diagnosis?” Possible responses to the question were “I would be able to accept the diagnosis”, “I would probably be able to accept the diagnosis”, “I would probably not be able to accept the diagnosis”, or “I would not be able to accept the diagnosis”. Caregivers were considered to be able to accept the diagnosis, when the response was “I would be able to accept the diagnosis” or “I would probably be able to accept the diagnosis”.






2.3 Statistical analysis

Proportions of correct responses to the knowledge questions and desirable responses to other questions were summarized in all subjects, as well as by age and gender. To examine differences by age/gender, linear or binary logistic regression were performed employing the number of correct responses or whether caregivers had desirable responses as dependent variables, adjusting for experience of having a job related to MH, and previous participation in MH seminar.





3 Results



3.1 Demographic variables

Table 1 shows demographic characteristics of the participants (n = 1,397). Most (84.3%, n = 1,178) of the participants were female, and two-thirds (68.6%, n = 958) were in their 40’s. The proportion of caregivers who had participated in other MH seminars was 8.4% (n =117), and who had had a job related to MH was 5.7% (n = 80).




3.2 Knowledge about mental health/illnesses

Figure 1 shows the distribution of the number of correct responses to the knowledge questions in the caregivers. The average number of the correct responses was 3.9 (out of 7 questions; standard deviation = 1.7). About one tenth (9.2%) of caregivers correctly answered only one or none of the questions; 38.2% correctly answered to less than half (3 or less) of the questions. Table 2 summarizes the proportion of correct responses to each question. The proportion was low (around or below half) in the following questions: appropriate sleep duration for adolescents at the age of junior and senior high school (16.5%), life-time prevalence of any mental illnesses (46.1%), MH in students who study hard (55.1%), relationship of MH and academic achievement (56.8%), and suicide being the leading cause of death in late teens (56.5%).

[image: Bar chart showing the percentage of respondents by the number of correct responses from zero to seven. Most respondents answered four or five questions correctly, with the highest percentage at five.]
Figure 1 | Distribution of the number of correct responses in caregivers to the 7 knowledge questions about mental health/illnesses.




3.3 Attitudes towards mental health problems

Table 3 summarizes responses to questions about recognition of depression as a medical illness and about intention to help teens, when teens in their care were assumed to be in the same situation as Teen A in the vignette. The majority of caregivers disagreed/somewhat disagreed that the problem was not a real medical illness, that the problem was a sign of personal weakness, and that the teen could snap out of it if they wanted. Regarding the intention to help, most caregivers answered that they would/would probably listen to what the teen has to say, consult someone about the teen, and seek medical help. Most caregivers (95.4%) answered that they would/would probably accept having teens in their care diagnosed with a mental illness (not shown in tables).

Table 3 | Responses to questions about recognition of depression as a medical illness, intention to help, and acceptance of the teen’s diagnosis.


[image: A table titled "Items" with two sections. The first section, "Desirable responses to recognition of depression as a medical illness", includes three statements with the proportion who disagree or somewhat disagree: snapping out of it, 73.5%; personal weakness, 84.5%; not a real illness, 88.9%. The second section, "Desirable responses to intentions to help teens", lists three actions with proportions who agree: listen, 99.5%; consult, 91.5%; seek help, 72.7%. The table concludes with a consideration of acceptance of a mental illness diagnosis for a teen with a response rate of 95.4%.]



3.4 MHL in caregivers by gender and age

Proportions of correct/desired responses by gender and age are summarized in Supplementary Table 1. No difference by age was observed in any questions/items. By gender, the proportions appear to be higher in females than males in the items including “The teen’s problem is a sign of personal weakness”, “I will consult someone about the teen”, and “I will seek medical help”; the differences were statistically significant (odds ratio = 2.5, 4.0 and 2.2, respectively, all p < 0.001, reference = males) adjusting for age, current/previous experiences of job related to MH, and previous participation in MH seminar.





4 Discussion

The present study examined the level of MHL among caregivers of regular teenagers. Most caregivers had the desired attitudes towards potential MH problems in teens in their care, except for when it came to seeking professional help. In contrast, knowledge about MH was not sufficient in most caregivers.

Caregivers appear prepared to take basic steps to help if teens in their care have MH problems and the intention to engage in helping behaviors was high; most caregivers answered that they would listen to the teens and try to consult someone about the problems. However, 30% of caregivers did not consider seeking professional help for potential symptoms of depression. This appears in line with previous research, which found that 30% of caregivers would not seek help from doctors (e.g., general practitioners) when teens in their care suffered from depressive symptoms (11). One possible reason contributing to this could be the young people’s unwillingness to visit doctors (11). Based on the present study, emotional unacceptance of the diagnosis may not be a major barrier; most of the present caregivers answered that they could accept having teens in their care diagnosed with a mental illness. It does not appear that not recognizing of depression and its symptoms as a medical illness was a major barrier to seeking treatment; most of the present caregivers recognized the teen in the vignette to be suffering from a medical illness. The reason why caregivers do not seek professional help for the teens in their care needs to be further studied.

Caregivers’ knowledge on mental health/illnesses was insufficient. A substantial portion (10%) of the caregivers correctly answered only one or zero questions; one third correctly answered less than half of the questions. Specifically, half of the caregivers did not know that suicide is the leading cause of death among older Japanese teenagers, that lifetime prevalence of mental illnesses reaches 20% in Japan, and that MH problems are related to academic achievement. Most of the caregivers did not know that the appropriate amount of sleep for teenagers’ health is 8-10 hours (29). In previous studies, while the percentage of correct answers was high (> 75%) in studies asking questions about risk factors, symptoms/influences and treatment of MH problems (6, 15), percentages were lower in a study asking questions such as how to support teenagers with the problems (55%) (12). Another study reported that only half of caregivers knew that medication can be an effective treatment for MH problems and that a full recovery was possible (14). Improving caregivers’ knowledge about appropriate support for teens and lifestyles such as sleep amount is needed. While knowledge can play a role in predicting health behaviors, alone it cannot predict or change behavior; on the other hand it is suggested that beliefs (attitude or intention) related to health may be key predictors (33). For caregivers to take action to encourage a teen to access MH services can involve steps such as recognizing the problem as psychological in nature, considering possible courses of action, and developing the intention to seek out MH services for the teen (34). Knowledge can inform each of these steps, and how it does in real world situations requires further study.

We did not observe effects of age or gender on knowledge. However, there are many other potential confounding factors on the pathway from improved MHL to improved care and outcomes for youth. The diversity of mental health presentations in teenagers, which can make mental illnesses challenging to recognize (30), stigma (including caregiver stigma in accessing MH services), as well as systemic-structural aspects of MH services influencing availability and accessibility (35), can affect access to MH care. Also, given that schools and outpatient settings are the most common locations for youth to receive MH care (36), future research should examine caregivers’ attitudes towards and behaviors of accessing school-based services. Improved in-school access to resources for well-being and welfare may help to intervene before medical services become needed.

Knowledge about mental health/illnesses did not differ by gender in caregivers, but desired attitudes toward MH problems in teens in their care were significantly more frequent in females than males. This appears in line with previous studies in regular adults; females had more desirable attitudes toward MH problems than males (18, 19). Thus far, one previous study had examined caregivers’ MHL by gender, with no significant differences observed (17). A limitation of the present results was that the proportion of males in the participants was low (15.2%), which makes it difficult to draw strong conclusions.

A strength of this study was the high response rate (85.8%). Also, caregivers were asked to answer the questionnaire during the entrance ceremony, which almost all caregivers attended. Thus, the responses are obtained from a sample of caregivers including not only respondents who were interested or knowledgeable about MH, but also those who were not, limiting bias in characteristics of participants. The present study has several limitations. First, participants were caregivers from a single prefecture in Japan. Caution may be needed when generalizing results to other populations. Studies in other regions of Japan (as well as in other countries) will be needed to obtain a more comprehensive picture of caregiver MHL. Second, we did not assess the relationship between the caregivers and teens in their care; while in Japan the majority of caregivers who attend school entrance ceremonies are parents, in future research it would be of interest to study whether MHL differs in parents and other adult caregivers. Third, to fit within time constraints, this study used a single case vignette of a teen with major depression to assess caregivers’ attitude towards mental illnesses in teens in their care. The use of a greater number of scenarios and assessment of attitudes towards other mental illnesses are needed in future studies to give a more comprehensive picture of the situation. Finally, as mentioned above, more desired attitudes toward MH problems in teens were indicated by female than male caregivers, but the proportion of males was relatively small. Future studies with more male respondents will be needed to better understand their attitudes towards mental health.




5 Conclusions

The present study observed that teenagers’ caregivers had good intentions to help the teens in their care if they suffered from MH problems. At the same time, it was found that caregivers have room for improvement in MHL, as they had limited knowledge about mental health/illnesses, and many did not have the intention to seek help from professionals if the teens in their care experienced potential MH symptoms. Educational programs about risk for mental illnesses and their care and prevention are needed to improve caregiver MHL.
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Objective: To explore the relationship between stress events and stress symptoms and their gender and academic year characteristics in Chinese secondary school students.
Methods: 4,995 secondary school students were investigated by the Adolescent Self-rating Life Events Checklist (ASLEC) and the Calgary Symptoms of Stress Inventory (C-SOSI).
Results: First, there were significant differences in all dimensions and total scores of stress events and stress symptoms between boys and girls in secondary school and between junior high school students and senior high school students. Second, the dimensions and total scores of stress events in secondary school students are positively correlated with the dimensions and total scores of stress symptoms. Third, the influence of punishment on the stress symptoms of secondary school boys is the most obvious, and the influence of punishment, adaption, relationship stress, and learning stress on the stress symptoms of secondary school girls is the most obvious. The influence of punishment on the stress symptoms of junior high school students is the most obvious, and the influence of punishment and relationship on the stress symptoms of senior high school students is the most obvious.
Conclusion: Stress events and stress symptoms of Chinese secondary school students have significant differences in gender and academic year. The same stress event has different influence mechanisms on the stress symptoms of Chinese secondary school students of different genders and different academic years.
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1 Introduction

Secondary school is not only a period of rapid physical development of adolescents but also a sensitive period of life development. At the same time, they are faced with many growth problems, especially their susceptibility to stressful events in life. Research shows that in the world, secondary school students are the most prone to psychological problems, about 10% of secondary school students have varying degrees of psychological problems (1). And, the psychological problems of secondary school students will not only lead to personal pain and family burden but also bring potential harm to social development. A cross-sectional historical meta-analysis was used to study the group learning stress of 183,165 Junior high school students during the 23 years from 1997 to 2020, and the learning stress of Chinese secondary school students showed a slowly rising trend and has become an important reason for the increasing prominent psychological problems of Chinese secondary school students such as depression, anxiety, and relationship (2).

Since Selye (3) put forward the concept of stress, the impact of stress events on human health as a very important stressor has attracted wide attention. Stress events refer to events that require individuals to use their resources to cope with, but the requirements and demands for individual resources exceed their abilities and cannot be solved, and bring a sense of threat and pressure to them (4). Liu et al. (5) believe that the concept of stress events mainly includes two aspects: one is the intensity, frequency, and duration of stress events, and the other is subjective factors such as subjective cognition, coping style, and social support. The stress events that secondary school students need to face are not the same as those of adults, and their stress events are mainly in study and life, which can be roughly divided into six aspects, namely relationship, learning stress, punishment, loss of relatives and property, health and adaption problems, and other factors (6). For instance, relationship factors include being misunderstood and discriminated against, learning stress factors include failing exams and heavy learning burden, punishment factors include being criticized by teachers and being punished by schools, loss factors include serious illness and death of relatives and friends, health and adaption factors include being away from family and transferring to another school, and other factors include falling in love and fighting. Under the influence of these stressors, individuals may not be able to meet their demands due to insufficient coping ability, which is easy to produce cognitive imbalance and fall into a state of anxiety, which may cause great harm to their physical and mental health. Studies have shown that stress events can cause individual stress responses, leading to various physiological or psychological changes, and even make individuals appear alcohol and drug dependent, Internet addiction, and other situations (7–9). Dong et al. found that adverse events experienced in childhood or adolescence predicted a series of problem behaviors and disease consequences that were harmful to health, and stressful life events increased the risk of emotional and problem behaviors in later development (10, 11). Due to the characteristics of different types of stress events, combined with the occupational nature, environment, and personality of each group of people, their stress responses to stress events are also different. Studies of student populations have found that relationship problems and school-related problems occur more frequently. Adolescent students are more likely than other age groups to experience stress events that are beyond their control and difficult to resolve, while also being more vulnerable to the health effects of stress responses (12). There are also researchers who perceive considerable heterogeneity in individual responses to stress. Open personality moderates the relationship between stress events and depression to a certain extent (13). The more pressure adolescents experience, the more they will use the Internet for emotional management, social compensation, etc. (14). In recent years, China’s basic education reform has been continuously promoted, especially the full implementation of the “Double Reduction” policy. In the field of education in China, the “Double Reduction” policy refers to effectively reducing the excessive homework burden and extracurricular training burden of students in the compulsory education stage. The key measures include: first, reducing the number of extracurricular subject training courses, such as mathematics, Chinese, English, and other subjects; second, increasing the after-school services for students, and most of the after-school services for secondary school students are homework, course learning, and examinations. It remains to be seen whether these changes will alter stress events in secondary school students, and how stress events are related to stress symptoms. Therefore, it is necessary to study the characteristics and changes of secondary school students’ stress events under the new situation.

Stress is a cognitive and behavioral experience process composed of stressors and stress responses. Excessive stress will affect the individual’s physiology, psychology, and behavior, resulting in a variety of stress symptoms, mainly manifested as tension, anxiety, depression, sleep disorders, autonomic nerve dysfunction, negative emotions, and so on (15). In 2022, the National Mental Health Assessment and Development Center of the Institute of Psychology of the Chinese Academy of Sciences surveyed more than 30,000 primary and secondary school students in 29 provinces, autonomous regions, and municipalities across the country, and found that the detection rate of depression among secondary school students was 14.8%, which was lower than the detection rate of 19.0% in 2020, but still higher than the global average depression detection rate of secondary school students (16). Depression, as the most common psychological problem among secondary school students in China, has become an important risk factor for inducing them to commit suicide, and also has a negative impact on their cognitive, social, academic, and other aspects of development (17). Anxiety is an emotional state. Stress and conflict events will lead to individual psychological fluctuations and troubles and fall into an anxiety state. The number of Chinese secondary school students with anxiety symptoms accounts for about 30.0%, which is higher than that of primary school students and college students, and also higher than that of American students at the same period. Moreover, anxiety will also cause significant adverse effects on the physical and mental health and academic performance of secondary school students (18). In addition, studies have found that stress symptoms occur more frequently in Chinese students and there are gender and grade differences (19, 20), but how gender and grade affect stress symptoms in students remains unclear.

Studies have shown that stress events, especially negative life events, are important predictors of stress symptoms such as depression and anxiety (21). Chinese secondary school students are facing the pressure of entering a higher school and employment, and are in a state of competition, tension, and panic for the long term, which is more likely to lead to depression, anxiety, and other problems. The relationship is the direct psychological relationship after communication, and a good relationship is an important factor in maintaining the normal development of individual psychology. Some studies have shown that there is a significant negative correlation between relationship and social anxiety in secondary school students (22). Secondary school students will have a strong sense of loneliness when they feel isolated from others in the process of interpersonal communication. At the same time, they will suffer from depression, loneliness and even bullying in school due to poor adaption, lack of partners, or neglect by peers (23). Due to the vast area of China and uneven regional economic development, many parents in western or rural areas go out to work for years, resulting in a lack of parental care and companionship for left-behind secondary school students, and they are prone to depression, loneliness and other psychological problems (24). Although there have been studies on the relationship between stress events and stress symptoms, it is still not clear what kind of stress events will cause the corresponding stress symptoms. Therefore, this study will clarify the specific manifestations of stress symptoms caused by stress events, and provide a basis for the intervention of psychological stress of secondary school students.



2 Methods


2.1 Sampling method and survey object

From March to April 2022, in the three economic belts of eastern, western and central China, one city with a high GDP level, one city with a medium GDP level, and one city with a low GPD level (eastern: Nantong, Jiangsu Province, Lishui, Zhejiang Province, and Fuxin, Liaoning Province; western: Chongqing, Yibin, Sichuan Province, and Yili, Xinjiang Uygur Autonomous Region; central: Taiyuan, Shanxi Province, Puyang, Henan Province, and Xiangxi Tujia and Miao Autonomous Prefecture, Hunan Province) will be selected from each economic belt. A junior high school and a senior high school in each of these 9 cities were selected, and a stratified random cluster sampling method was adopted to commission local teachers to distribute 100 paper questionnaires to each grade, totaling 5,400 questionnaires. 5,216 questionnaires were recovered, 221 invalid questionnaires were excluded, and 4,995 valid questionnaires were obtained, with an effective recovery rate of 95.7%.



2.2 Survey tools


2.2.1 Adolescent Self-rating Life Events Checklist (ASLEC)

The Adolescent Self-rating Life Events Checklist (ASLEC) revised by Xin Xiuhong et al. (25) was adopted to assess the recent stress events of adolescents. There are 26 items on the scale, including 5 dimensions (relationship stress 4 items, learning stress 4 items, punishment 7 items, loss 6 items, adaption 5 items). Using a six-point scale, a score of “1” means “never occurred,” “3” means “occurred but had little impact,” and “6” means “greatly affected.” The higher the score, the more severely affected the adolescent is by life events. In this study, Cronbach ‘α of this scale was 0.887.



2.2.2 Calgary Symptoms of Stress Inventory (C-SOSI)

The Calgary Symptoms of Stress Inventory (C-SOSI) compiled by Carlson was used for adolescent stress symptoms (26). Two psychology graduate students were invited to translate the questionnaire, and a native English student was invited to translate the Chinese questionnaire back. Then two psychology professors were invited to proofread and revise the Chinese and English questionnaires to form the Chinese version of the stress symptom questionnaire. The questionnaire consists of 56 items, including 8 dimensions (depression 8 items, anger 7 items, sympathetic arousal 9 items, neurological 6 items, muscle tension 8 items, cardiopulmonary 6 items, cognitive disorganization 6 items, upper respiratory 6 items). Using a 5-point scale, a score of “1” means “never” and “5” means “very often,” the higher the score, the more severe the teen’s stress symptoms. In this study, Cronbach ‘α of this scale was 0.935.




2.3 Statistical methods

SPSS 25.0 was used to test the reliability and validity of the recovered data, and the frequency, mean and standard deviation of each variable were described and analyzed. Pearson correlation was used to analyze the relationship between stress events and stress symptoms among adolescents, and independent sample T-test was used to analyze the differences between stress events and stress symptoms and their various dimensions in school (junior high school and senior high school) and gender (male and female). Linear regression was used to analyze the influence of different dimensions of stress events on different dimensions of stress symptoms. All the above operations were conducted with “p < 0.05” as the standard with statistical significance.




3 Results


3.1 Demographics

The demographic information of the subjects is shown in Table 1. Among them, 2,486 were boys and 2,509 were girls, and the overall male–female ratio was balanced. In terms of family, there were more non-only children (N = 2,953), and the number of resident households was the largest (N = 1845), followed by non-agricultural households (N = 1,633), and the number of agricultural households (N = 1,517) was the smallest. In terms of economic conditions, most of the subjects’ families were in the middle or above level. In terms of academics, most students think their academic performance was in the upper middle level, but there were also cases where their academic performance was not good (N = 769), and their academic performance was in the lower middle level (N = 974).



TABLE 1 Demographics.
[image: Table showing demographics and survey data of students. Categories include gender, academic year, grade, child status, household registration, economic condition, academic performance, and questionnaire recovery. Percentages mostly hover around 10% to 50%, with valid questionnaire recovery at 92.5%.]



3.2 The basic situation of stress events and stress symptoms in secondary school students

The descriptive statistical analysis of stress events and symptoms of adolescents was carried out, and the results are shown in Table 2. Among the stress events, the learning stress event had the highest score (1.47 ± 1.179), followed by the relationship stress event (1.32 ± 2.973), adaption event (0.95 ± 0.881), and punishment event (0.90 ± 0.729), and loss event had the lowest score (0.79 ± 0.682). Among the stress symptoms, adolescent depression symptoms (1.26 ± 0.737) were the most prominent, followed by sympathetic arousal symptoms (1.23 ± 0.675), neurological symptoms (1.22 ± 0.650), cognitive disorganization symptoms (1.22 ± 0.644), anger symptoms (1.21 ± 0.678), upper respiratory symptoms (1.21 ± 0.640). Muscle tension symptoms (1.21 ± 0.632) were the least severe.



TABLE 2 Descriptive statistics of all dimensions of stress events and stress symptoms.
[image: A table comparing stress-related variables across different groups based on gender and school level. Columns include Variable, Mean ± Standard Deviation, Boy, Girl, Junior high school, Senior high school, t-value for Gender, and t-value for Academic year. Variables assessed include Stress event, Relationship stress, Learning stress, and others. Significant differences are noted with asterisks: *p<0.05, **p<0.01.]

The differences between stress events and stress symptoms were further analyzed in terms of gender and academic year. The results are shown in Table 2. In terms of gender, girls scored significantly higher than boys on stress events and stress symptoms. There were significant differences between male and female students in relationship stress, learning stress, adaption, muscle tension, and upper respiratory symptoms.

In terms of academic year, there are significant differences between junior high school students and senior high school students in stress events and stress symptoms. In the dimensions of relationship stress, learning stress, adaption, depression, sympathetic arousal, muscle tension, cognitive disorganization, and upper respiratory symptoms, the scores of senior high school students were significantly higher than those of junior high school students.



3.3 Correlation analysis of stress events and stress symptoms in secondary school students

The correlation analysis of adolescent stress events and stress symptoms was conducted. The results are shown in Table 3. There was a significant positive correlation between stress life events and stress symptoms in adolescents (r = 0.553, p < 0.01), and all dimensions of stressful life events were significantly positively correlated with all dimensions of stress symptoms, and the correlation remained valid after gender and academic year were divided (see Tables 4–7), and the relationship between the variables met the subsequent hypothesis.



TABLE 3 Correlation analysis of all dimensions of stress events and stress symptoms.
[image: A table presents correlation coefficients for various stress-related variables across different stress categories: Stress event, Relationship stress, Learning stress, Punishment, Loss, and Adaptation. Key variables include stress symptoms, depression, anger, sympathetic arousal, neurological issues, muscle tension, cardiopulmonary arousal, cognitive disorganization, and upper respiratory issues. Coefficients range from 0.312 to 0.553, with significant values indicated as p<0.05 (*) and p<0.01 (**).]



TABLE 4 Correlation analysis of all dimensions of stress events and stress symptoms in male students.
[image: Table showing correlation coefficients between various stress-related variables and different stress categories: stress event, relationship stress, learning stress, punishment, loss, and adaptation. Each variable, such as stress symptom, depression, anger, and others, shows a significant correlation with the stress categories, indicated by asterisks for p<0.01.]



TABLE 5 Correlation analysis of all dimensions of stress events and stress symptoms in female students.
[image: Table showing correlation coefficients between various stress-related variables and types of stress: stress event, relationship stress, learning stress, punishment, loss, and adaptation. All coefficients are significant at p<0.01.]



TABLE 6 Correlation analysis of all dimensions of stress events and stress symptoms in junior high school students.
[image: A table presents correlations between various psychological and physiological variables and different types of stressors. Each variable, such as stress symptom, depression, and anger, is associated with stress event, relationship stress, learning stress, punishment, loss, and adaptation. Most correlations are significant at p<0.01, with values marked by a double asterisk. Notable correlations include anger with stress event (0.521) and upper respiratory with punishment (0.467).]



TABLE 7 Correlation analysis of all dimensions of stress events and stress symptoms in senior high school students.
[image: A table shows correlations between stress variables and different stress types: stress event, relationship stress, learning stress, punishment, loss, and adaptation. Correlation coefficients range from 0.285 to 0.605, all significant at p<0.01. Variables include stress symptom, depression, anger, sympathetic arousal, neurological, muscle tension, cardiopulmonary arousal, cognitive disorganization, and upper respiratory.]



3.4 Regression analysis of stress symptoms on stress events in secondary school students

In order to further understand the relationship between stress events and stress symptoms, a linear regression method was adopted, with each dimension of stress events as independent variables and each dimension of stress symptoms as dependent variables. The results are shown in Tables 8–11. For male students, punishment events (β = 0.248, p<0.01) had the greatest influence on depression symptoms, followed by relationship stress events (β = 0.144, p<0.01), loss events (β = 0.109, p<0.01) and learning stress events (β = 0.108, p<0.01). In terms of anger symptoms, punishment (β = 0.272, p<0.01) was the most influential event, followed by learning stress (β = 0.126, p<0.01), relationship stress (β = 0.106, p<0.01) and loss event (β = 0.084, p<0.01). In terms of sympathetic arousal symptoms, the most influential events were punishment events (β = 0.193, p<0.01), followed by relationship stress events (β = 0.141, p<0.01), learning stress events (β = 0.126, p<0.01), and loss events (β = 0.113, p<0.01). In terms of neurological symptoms, punishment events (β = 0.232, p<0.01) had the greatest influence, followed by relationship stress events (β = 0.138, p<0.01), loss events (β = 0.104, p<0.01) and learning stress events (β = 0.084, p<0.01). In terms of muscle tension symptoms, the most influential event was punishment (β = 0.267, p<0.01), followed by learning stress (β = 0.134，p<0.01), relationship stress (β = 0.121, p<0.01) and loss (β = 0.098, p<0.01). In terms of cardiopulmonary symptoms, the most influential event was still punishment events (β = 0.254, p<0.01), the second was relationship stress events (β = 0.163, p<0.01), followed by loss events (β = 0.115, p<0.01) and learning stress events (β = 0.097, p<0.01). In terms of cognitive disorganization symptoms, punishment events (β = 0.286, p<0.01) had the greatest impact, followed by relationship stress events (β = 0.151, p<0.01), loss events (β = 0.112, p<0.01), learning stress events (β = 0.108, p<0.01) and adaption events (β = 0.032, p<0.01). In terms of upper respiratory symptoms, punishment events (β = 0.258, p<0.01) had the greatest impact, followed by relationship stress events (β = 0.195, p<0.01), loss events (β = 0.125, p<0.01), learning stress events (β = 0.106, p<0.01) and adaption events (β = 0.053, p<0.01).



TABLE 8 Regression effect analysis (Male).
[image: A table presents regression analysis results for various dependent variables: depression, anger, sympathetic arousal, neurological, muscle tension, cardiopulmonary arousal, cognitive disorganization, and upper respiratory. Each dependent variable includes predictors such as relationship stress, learning stress, punishment, loss, and adaption. Values are given for beta (β), standard error (se), and t-values (t), with significance indicated by asterisks for p<0.01.]



TABLE 9 Regression effect analysis (Female).
[image: Table showing regression analysis results for different dependent variables: depression, anger, sympathetic arousal, neurological effects, muscle tension, cardiopulmonary arousal, cognitive disorganization, and upper respiratory issues. It includes beta coefficients (β), standard errors (se), and t-values for predictors: relationship stress, learning stress, punishment, loss, and adaption. Significance is indicated with asterisks for p-values less than 0.05 and 0.01.]



TABLE 10 Regression effect analysis (Junior high school student).
[image: A table showing the effects of various stressors on different dependent variables: depression, anger, sympathetic arousal, neurological, muscle tension, cardiopulmonary arousal, cognitive disorganization, and upper respiratory. Each variable lists relationship stress, learning stress, punishment, loss, and adaption with their respective beta (β), standard error (se), and t-values. Significant values marked with asterisks indicate p<0.05 (*) or p<0.01 (**) thresholds.]



TABLE 11 Regression effect analysis (Senior high school student).
[image: Table showing associations between various stressors and multiple dependent variables including depression, anger, sympathetic arousal, neurological effects, muscle tension, cardiopulmonary arousal, cognitive disorganization, and upper respiratory effects. Each row lists the type of stressor—relationship stress, learning stress, punishment, loss, and adaption—along with their respective beta (β), standard error (se), and t-values. Significant values are marked with asterisks indicating p-values less than 0.05 or 0.01.]

For female students, punishment events (β = 0.247, p < 0.01) had the greatest influence on depression symptoms, followed by adaption events (β = 0.170, p < 0.01), learning stress events (β = 0.156, p < 0.01), and relationship stress events (β = 0.154, p < 0.01). In terms of anger symptoms, the most influential event was adaption (β = 0.196, p < 0.01), followed by punishment (β = 0.194, p < 0.01), learning stress (β = 0.162, p < 0.01), relationship stress (β = 0.115, p < 0.01) and loss (β = 0.090, p < 0.01). In terms of sympathetic arousal symptoms, the most influential event was relationship stress (β = 0.179, p < 0.01), followed by punishment (β = 0.174, p < 0.01), adaption (β = 0.167, p < 0.01), learning stress (β = 0.154, p < 0.01) and loss (β = 0.089, p < 0.01). In terms of neurological symptoms, punishment events (β = 0.191, p < 0.01) had the greatest influence, followed by relationship stress events (β = 0.160, p < 0.01), adaption events (β = 0.143, p < 0.01), and learning stress events (β = 0.129, p < 0.01). In terms of muscle tension symptoms, the most influential event was relationship stress (β = 0.196, p < 0.01), followed by learning stress (β = 0.189, p < 0.01), punishment (β = 0.153, p < 0.01) and adaption (β = 0.141, p < 0.01). In terms of cardiopulmonary symptoms, the most influential event was punishment (β = 0.198, p < 0.01), followed by relationship stress (β = 0.176, p < 0.01), learning stress (β = 0.132, p < 0.01), adaption (β = 0.107, p < 0.01). p < 0.01) and loss (β = 0.078, p < 0.01). In terms of cognitive disorganization symptoms, punishment events (β = 0.193, p < 0.01) had the greatest impact, followed by relationship stress events (β = 0.180, p < 0.01), adaption events (β = 0.139, p < 0.01), learning stress events (β = 0.135, p < 0.01) and loss events (β = 0.058, p < 0.05). In terms of upper respiratory symptoms, learning stress events (β = 0.191, p < 0.01) had the greatest impact, followed by adaption events (β = 0.190, p < 0.01), relationship stress events (β = 0.186, p < 0.01), punishment events (β = 0.145, p < 0.01) and loss events (β = 0.061, p < 0.05).

For junior high school students, punishment events had the greatest impact on depression symptoms (β = 0.265, p < 0.01), followed by relationship stress events (β = 0.134, p < 0.01), learning stress events (β = 0.127, p < 0.01) and loss events (β = 0.054, p < 0.05). In terms of anger symptoms, the most influential event was punishment (β = 0.292, p < 0.01), followed by learning stress (β = 0.133, p < 0.01), loss (β = 0.123, p < 0.01), relationship stress (β = 0.097, p < 0.01) and adaption (β = 0.049, p < 0.05). In terms of sympathetic arousal symptoms, the most influential event was punishment (β = 0.226, p < 0.01), followed by relationship stress (β = 0.133, p < 0.01), loss (β = 0.133, p < 0.01), learning stress (β = 0.131, p < 0.01) and adaption (β = 0.060, p < 0.01). In terms of neurological symptoms, punishment events had the greatest influence (β = 0.244, p < 0.01), followed by relationship stress events (β = 0.107, p < 0.01), learning stress events (β = 0.097, p < 0.01) and loss events (β = 0.078, p < 0.01). In terms of muscle tension symptoms, the most influential event was punishment (β = 0.262, p < 0.01), followed by learning stress (β = 0.152, p < 0.01), relationship stress (β = 0.108, p < 0.01) and loss (β = 0.065, p < 0.05). In terms of cardiopulmonary symptoms, the most influential events were punishment (β = 0.240, p < 0.01), followed by relationship stress events (β = 0.142, p < 0.01), learning stress events (β = 0.122, p < 0.01) and loss events (β = 0.107, p < 0.01). In terms of cognitive disorganization symptoms, punishment events had the greatest impact (β = 0.278, p < 0.01), followed by relationship stress events (β = 0.135, p < 0.01), learning stress events (β = 0.123, p < 0.01), loss events (β = 0.097, p < 0.01) and adaption events (β = 0.043, p < 0.05). In terms of upper respiratory symptoms, punishment events had the greatest impact (β = 0.257, p < 0.01), followed by relationship stress events (β = 0.166, p < 0.01), learning stress events (β = 0.150, p < 0.01), loss events (β = 0.101, p < 0.01) and adaption events (β = 0.051, p < 0.05).

For senior high school students, punishment events had the greatest impact on depression symptoms (β = 0.245, p < 0.01), followed by relationship stress events (β = 0.160, p < 0.01), learning stress events (β = 0.146, p < 0.01), adaption events (β = 0.134, p < 0.01) and loss events (β = 0.070, p < 0.01). In terms of anger symptoms, the most influential event was punishment (β = 0.179, p < 0.01), followed by learning stress (β = 0.167, p < 0.01), adaption (β = 0.163, p < 0.01), relationship stress (β = 0.131, p < 0.01) and loss (β = 0.062, p < 0.05). In terms of sympathetic arousal symptoms, relationship stress (β = 0.191, p < 0.01) was the most influential event, followed by learning stress (β = 0.158, p < 0.01), punishment (β = 0.150, p < 0.01), adaption (β = 0.141, p < 0.01) and loss (β = 0.079, p < 0.01). In terms of neurological symptoms, punishment events had the greatest influence (β = 0.192, p < 0.01), followed by relationship stress events (β = 0.184, p < 0.01), adaption events (β = 0.119, p < 0.01), learning stress events (β = 0.118, p < 0.01) and loss events (β = 0.060, p < 0.05). In terms of muscle tension symptoms, the most influential event was relationship stress (β = 0.205, p < 0.01), followed by learning stress (β = 0.176, p < 0.01), punishment (β = 0.171, p < 0.01), adaption (β = 0.114, p < 0.01) and loss (β = 0.058, p < 0.05). In terms of cardiopulmonary symptoms, the most influential event was punishment (β = 0.219, p < 0.01), followed by relationship stress (β = 0.193, p < 0.01), learning stress (β = 0.107, p < 0.01), adaption (β = 0.097, p < 0.01), (p < 0.01) and loss (β = 0.091, p < 0.01). In terms of cognitive disorganization symptoms, punishment events had the greatest impact (β = 0.212, p < 0.01), followed by relationship stress events (β = 0.192, p < 0.01), learning stress events (β = 0.123, p < 0.01), adaption events (β = 0.113, p < 0.01) and loss (β = 0.079, p < 0.01). In terms of upper respiratory symptoms, relationship stress events had the greatest impact (β = 0.211, p < 0.01), followed by adaption events (β = 0.176, p < 0.01), learning stress events (β = 0.163, p < 0.01), punishment (β = 0.155, p < 0.01) and loss (β = 0.087, p < 0.01).




4 Discussion


4.1 Descriptive statistical analysis of stress events in secondary school students

The results of this study show that learning stress, relationship stress and adaption problems of Chinese secondary school students are obvious, which is consistent with the results of previous studies (27–29). First of all, there are many sources of secondary school students’ learning stress, and are more complicated. Their learning stress not only comes from the stress of high school entrance examinations and college entrance examinations but also the stress from parents’ expectations and competition between classmates. In addition, the stress of academic requirement improvement and the stress of students’ self-development are also important reasons for the abnormal increase in secondary school students’ learning stress. Secondly, the relationship stress of secondary school students is also obvious, which is mainly manifested in two aspects: parent relationships and peer relationships. Chinese parents generally pay more attention to their children’s academic performance and expect their children to succeed (30). Moreover, the generation gap between parents and children and the rebellious psychology of secondary school students make the relationship between them and their parents more tense. At the same time, secondary school students in adolescence begin to have their own social circle and gradually pay attention to their relationship relationships with peers, but the relationship communication of secondary school students in real life often appears shy, indifferent, and distant. What’s more, there are still some bad phenomena such as school bullying and violence, which make secondary school students’ relationship stress and school adaption problems become increasingly serious in some areas.

There are significant gender differences in stress events of secondary school students, which is basically consistent with previous studies (31, 32). The total score of stress events and the scores of relationship stress, learning stress, and adaption of female students were significantly higher than those of male students, indicating that female students felt more stress than male students. Perhaps due to the difference in physical conditions, girls are worse than boys in terms of physical strength and energy, which makes girls need to pay more to achieve the same goal under the same conditions. Meanwhile, girls are more sentimental than boys in character and girls are more competitive, study hard, and psychological stress is obviously higher than boys.

Stress events of junior high school students are significantly different in different academic years, which is basically consistent with previous studies (33, 34). The total score of stress events, and the scores of relationship stress, learning stress, and adaption of senior high school students are significantly higher than those of junior high school students. First, from the perspective of entering a higher school, senior high school students have higher stress than junior high school students, especially in psychological stress. Since junior high school students are mostly not self-conscious enough and still need parental supervision, the greater the pressure will be, while senior high school students are more mature and know what they want. Second, from the perspective of learning tasks, the knowledge and the difficulty of senior high school courses are far more than that of junior high school courses. Third, from the perspective of learning methods, junior high school students have relatively simple learning methods and are accustomed to relying on teachers, while senior high school students put more emphasis on students’ independent learning and independent problem-solving ability. Fourth, senior high school students’ reading, writing, calculation, understanding, analysis, and other requirements have been greatly improved. In addition, adolescents are at the peak of relationship communication, they need to face the stress from classmates, teachers, parents, and other aspects, while the range of communication and relationships of senior high school students are complex, especially in adolescence. Senior high school students are more impulsive and rebellious than junior high school students, and they start to pay attention to the opposite sex. However, due to the influence of traditional ideas and family education, senior high school students are prone to self-repression and can not effectively deal with interpersonal relations.



4.2 Descriptive statistical analysis of stress symptoms in secondary school students

The results of this study show that the symptoms of depression, sympathetic arousal, neurological, and cognitive disorganization in Chinese secondary school students are relatively obvious, which is basically consistent with the results of previous studies (22, 35, 36). Firstly, the depression symptoms in secondary school students are not depression in the clinical sense, but a kind of negative emotional experience characterized by persistent low mood. When they are in an emotional state of depression will not feel happy, lack interest, often produce a sense of powerlessness, despair, easy to cry, weakened social function, etc., mainly in the emotional, physiological, thinking, and behavioral aspects, such as emotional will be upset for no reason, feeling heavy in severe cases, sad, despair for the future, etc. Physiological will appear appetite loss or overeating lead to significant weight changes. Besides, easy to wake up early or dream more, insomnia or sleep cannot wake up, and the body is often in inexplicable pain, but no organic disease. Thinking will cause memory decline, difficulty in concentration, reduced learning efficiency, and grades decline. Behavioral performance is lack of interest, always feeling tired, staying in bed in severe cases, not wanting to go to school, self-isolation, a tendency to silence and solitude, easy to impulsive, extreme behavior, and even suicidal, self-harm thoughts or behaviors. Secondly, the symptoms of sympathetic arousal in secondary school students mainly include increased sweating, rapid heartbeat, gastrointestinal discomfort, etc., and other symptoms such as sleep disorders may also occur. Finally, due to the changes in the social environment physical and mental development, and other factors of secondary school students, they may show problems such as rebelliousness and cognitive dissonance and other problems. The reason may be that Chinese parents are accustomed to excessive interference in their children’s lives, and do not give their children the right to make independent choices, which is prone to two extreme phenomena in the long run. One extreme phenomenon is that parents’ long-term interference in the growth of their children will make children unable to integrate external evaluation and recognition and their own ideas have been in a state of confusion, and they need to constantly seek external recognition to consolidate their sense of value, that is, pay too much attention to the evaluation of others, affected by external suggestions, resulting in children lacking happiness and goals, and living in full accordance with their parent’s expectations. It is easy to cause students to be influenced and manipulated by others, and then lack the ability of independent thinking and initiative. Another extreme phenomenon is that when parents exert various pressures and restrictions on children, children resist the social environment and expectations with amazing strength, and the rebellious behavior they show is to oppose the domination of parents, affirm their sovereignty, and even embark on the road of crime in an anti-social way.

There are significant gender differences in stress symptoms of secondary school students, which is generally consistent with the findings of previous studies (37, 38). The total score of stress symptoms and the scores of muscle tension and upper respiratory of girls were significantly higher than those of boys. The reason for this may be different from the way that boys and girls deal with stress. Boys have significantly higher levels of cortisol in their bodies when faced with stress or problems, and the compounds produced by cortisol are transported into the blood to act as energy, allowing the mind and will to be highly concentrated. However, when girls face stress or problems, the combination of oxytocin and estrogen in their bodies produces a “tend-and-befriend” response, opening a protective care mechanism that causes girls to escape behaviors or thoughts.

There are significant academic year differences in stress symptoms of secondary school students, which is basically consistent with the previous studies (39–41). The total score of stress symptoms and the scores of depression, sympathetic arousal, muscle tension, cognitive disorganization, and upper respiratory symptoms of senior high school students were significantly higher than those of junior high school students. The reasons may be as follows. First, the stress of entering a higher school leads senior high school students to the intensity of studying at school and reviewing at home. The lack of enough rest and entertainment makes senior high school students not have enough space to release pressure, and excessive accumulation of pressure is likely to cause psychological problems. Second, when senior high school students are in adolescence, the hormone levels in the body change significantly, and the sexual drive, agitation, aggression, and impulsivity also increase, which will lead to changes in the stress symptoms of senior high school students. Third, the physiological and mental conditions of senior high school students have basically reached the adult level, and they begin to care about their “adult role” and dignity. However, because there is still a significant gap between the life experience and minds of senior high school students and adults, they are often prone to anxiety and frustration in the face of their own experience and practical ability. In addition, the living conditions of the Chinese are generally higher, but many young people cannot find the motivation to struggle, feel confused about their future, and feel that their current life lacks meaning.



4.3 Analysis of the relationship between stress symptoms and stress events in secondary school students

There is a significant positive correlation between the scores and total scores of all dimensions of stress events and the scores and total scores of all dimensions of stress symptoms. Moreover, the scores and total scores of all dimensions of stress events of secondary school students grouped by gender and academic year are also significantly positively correlated with the scores and total scores of all dimensions of stress symptoms, which means the more stress events are, the more obvious stress symptoms of secondary school students are, which is basically consistent with existing research results (42). Stress events, as a stressor, are high-risk factors for stress symptoms in secondary school students, and stress events have a “cumulative effect.” Long-term experience of stress events will lead to the production of stress symptoms. This study also found that punishment and relationship stress had a higher impact on the stress symptoms of secondary school students than learning stress, and this result is inconsistent with the results of previous studies (41), which may be related to the improvement of individual self-esteem and the maintenance of good peer relationships among Chinese secondary school students. This study found that punishment, relationship stress, and learning stress were all important factors affecting stress symptoms in secondary school students, but the impact of punishment and relationship stress was higher than that of learning stress. This reason may be that as the Chinese people gradually become richer, the material support and care of parents for their children have improved the self-esteem of secondary school students. At the same time, the “double reduction” policy has extended the school time of secondary school students, which also makes students pay more attention to the maintenance of good peer relationships.

In terms of gender, the simple regression analysis of stress events on the stress symptoms of secondary school boys shows that the four dimensions of stress events, namely punishment, relationship, learning stress, and relationship stress, had significant positive predictive effects on each dimension of stress symptoms, and the adaption dimension had significant positive predictive effects on cognitive disorganization and upper respiratory symptoms. The influence of the punishment dimension on the stress symptoms of secondary school boys was the most significant. The simple regression analysis of stress events on the stress symptoms of secondary school girls shows that the loss dimension had no significant predictive effect on the symptoms of depression and muscle tension, and the other dimensions of stress events had a significant positive predictive effect on the symptoms of stress, among which the punishment dimension had the most significant effect on the symptoms of depression, nervous, cardiopulmonary and cognitive disorganization of secondary school girls. The relationship stress dimension had the most obvious effect on sympathetic arousal and muscle tension symptoms, and the learning stress dimension had the most obvious effect on upper respiratory symptoms. This indicates that although relationships, learning stress, punishment, loss, adaption, and other stress events are all risk factors for secondary school students’ stress symptoms, there are gender differences in the predictive effect of the same stress events on secondary school students’ stress symptoms (43). Compared with boys, in addition to the most obvious effect of punishment on depression, neurological, and cardiopulmonary arousal symptoms, relationship stress, adaptation, and learning stress events also had the most obvious effect on girls’ anger, sympathetic arousal, muscle tension, and upper respiratory. It is worth noting that since girls have higher empathy ability than boys and their overall relationships are better than boys (38, 40), the stress generated to maintain good relationships is more likely to be an important source of stress symptoms. Therefore, the mechanism of influence of stress events on stress symptoms is different between boys and girls in secondary school.

In terms of the academic year, the simple regression analysis of stress events on stress symptoms of junior high school students shows that the four dimensions of punishment, relationship, learning stress, and loss of stress events had significant positive predictive effects on all dimensions of stress symptoms of junior high school students, and the adaption dimension had significant positive predictive effects on anger, sympathetic arousal, cognitive disorganization, and upper respiratory symptoms. The influence of the punishment dimension on stress symptoms of junior high school students was most significant. Simple regression analysis of stress events on stress symptoms of high school students shows that each dimension of stress events had significant positive predictive effects on stress symptoms of senior high school students. The punishment dimension had the most significant impact on depression, anger, neurological, cardiopulmonary, and cognitive disorganization symptoms of senior high school students, and relationship stress had the most significant impact on sympathetic arousal, muscle tension, and upper respiratory symptoms. This indicates that there are academic year differences in the prediction effect of the same stress events in secondary school students, with the most obvious effect of relationship stress on the physiological symptoms of senior high school students, which is inconsistent with the results of previous studies (44). In junior high school, students mainly focus on family and school, and the relationship with their classmates is relatively simple, while in senior high school, students need to face more complex relationships and spend more time and energy maintaining the relationships. Therefore, the mechanisms of stress events on stress symptoms are also different between junior high school and senior high school students.




5 Conclusion

Through the horizontal investigation, it is found that the stress events and stress symptoms of Chinese secondary school students have significant differences in gender and academic year. According to the correlation and regression analysis of gender and academic year respectively, it is found that the same stress event has different influence mechanisms on the stress symptoms of Chinese secondary school students of different genders and different academic years. The influence of punishment on the stress symptoms of boys and junior high school students is the most significant, the influence of punishment, relationship stress, adaption, and learning stress on the stress symptoms of girls is the most significant, and the influence of punishment and relationship stress on the stress symptoms of senior high school students is the most significant. Limitations of the study include the use of a cross-sectional survey in this study, which can be verified by follow-up investigation or practical exploration in future studies, and the investigation of stress events and stress symptoms of Chinese secondary school students in this study, which can increase the investigation of primary school students and college students.
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Objective: This study aimed to assess the prevalence of post-traumatic stress disorder (PTSD) and its influencing factors among intern nursing students after the full liberalization of the COVID-19 prevention and control policy in China.
Methods: Participants completed the online survey from January 14 to January 19, 2023. A demographic questionnaire, COVID-19 and internship-related questionnaire, the Fear of COVID-19 scale, the Primary Care PTSD Screen, and the Connor-Davidson Resilience Scale were used to conduct the online survey.
Results: Of 438 participants, 88.4% tested positive for COVID-19 in the last 6 months. The prevalence of fear, resilience, and PTSD was 16.9, 15.5, and 11.2%, respectively. Direct care of COVID patients in hospital (OR = 2.084, 95%CI 1.034 ~ 4.202), the experience of occupational exposure (OR = 2.856, 95%CI 1.436 ~ 5.681), working with an experienced team (OR = 2.120, 95%CI 1.070 ~ 4.198), and fear COVID-19 (OR = 8.269, 95%CI 4.150 ~ 16.479) were significantly and positively associated with PTSD in nursing internship students.
Conclusion: After COVID-19 full liberalization in China, intern nursing students still experienced pandemic-related mental distress, which can bring PTSD. Adequate support and counseling should be provided, as needed, to intern nursing students who are about to enter the workforce and have experienced severe PTSD symptoms related to COVID-19. Our findings indicated that should understand the importance of screening, formulate intervention strategies and preventive measures to address psychosocial problems, and provide coping skills training to intern nursing students.

Keywords
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1 Introduction

The Coronavirus disease 2019 (COVID-19) was labeled as a pandemic by the World Health Organization (1), in March 2020. With highly contagious, morbidity and mortality, COVID-19 has posed numerous challenges to all aspects of life and health. From the beginning of the COVID-19 pandemic through the fall of 2022, the Chinese government adhered to a set of “zero COVID” policies for nearly 3 years, such as closing national borders, city-wide lockdown, monitoring “Health Code,” nucleic acid testing, temperature screening, and tracking and quarantining of infected individuals and their direct and indirect contacts (2).

To minimize the impact of the epidemic on economic and social development, on November 11, 2022, the National Health Commission of China issued a “20 Measures policy.” With this policy, some of the strict prevention and control measures were relaxed, only lock-downing the infected areas and buildings, identification of close contacts and infected persons, shortening the period of isolation for medical observation, eliminating the inbound flight fusion mechanism, and large-scale testing and reporting no longer mandatory. Beginning on December 7, 2022, the “20 Measures policy” was replaced with the “10 Measures policy” (3). Under this policy, nucleic acid testing and health codes for inter-regional personnel have been eliminated. Close contacts and infected persons were isolated and quarantined at home. The school conducts offline teaching and ensures normal life. On December 27, 2022, policies of comprehensive liberalization were implemented. A new case of coronavirus infection released from quarantine. Nucleic acid testing and reporting were voluntary. Close contacts and high-risk areas were no longer identified (4). By the end of December 2022, some new sub-variants of Omicron caused the Chinese population a second wave of breakthrough infections in a short time (5). The Chinese Center for Disease Control and Prevention (CDC) reported a positive rate of 29.2% (the number of COVID-19 Nucleic Acid positive tests peaked at 6.94 million), and 2.867 million visits to the doctor for fever (6).

The alteration in learning styles implies that this year’s nursing students face a higher risk during their placements than before the COVID-19 pandemic (7, 8). The nursing curriculum in China comprises 3 years of face-to-face pre-clinical teaching followed by a 1-year internship before the pandemic. Interactive basic nursing skills are normally taught and practiced in every training class. In response to the COVID-19 pandemic, all measures were adopted to reduce the proportion of infected persons. Our educators offered online courses for nursing students instead of in-person learning and interrupted the clinical practice (9).

Earlier studies in the pandemic have reported that nursing students had high levels of distress in their clinical placements, related to the cancelation of clinical placements and transfer to simulated learning (10). The transformation of learning structure and the ways of teaching has resulted in nursing students being exposed to greater risks after the full liberalization of COVID-19 in China. This factor may increase the prevalence of post-traumatic stress disorder (PTSD) caused by COVID-19 pandemic-related experiences (11). After the full liberalization of COVID-19, the SARS-COV-2 omicron variant rapidly accelerated its spread, leading to breakthrough infections in the Chinese population within a short period. Previous research showed that the COVID-19 ongoing stress amplifies negative impacts on student mental health (12). The surge in cases has placed a huge burden on their daily work which might make them vulnerable to psychological problems (12). Studies of health workers at the frontline have shown that increased workload, fear for their health and that of their families and colleagues, lack of personal protective equipment, stigmatization, and caring for patients who have contracted the virus during the pandemic can lead to psychological distress (13, 14). Several studies explored the psychological and mental health impacts of the first wave of the COVID-19 epidemic on nursing students, showing an increase in fear, anxiety, depression, and sleep problems (15, 16).

Participating in nursing internships, they may have to work in a COVID clinical placement and directly care for clinical patients with suspected and confirmed COVID-19. For nursing students, they may fear infection due to a lack of physical preparedness or fear of contagion of the virus to friends and family. When providing hospice services, they may lack the emotional preparedness to witness a patient’s suffering or death. Therefore, these factors may make them more susceptible to PTSD. Posttraumatic stress disorder (PTSD) is a psychiatric disorder that occurs in some people after experiencing a shocking, disturbing, frightening, or dangerous traumatic event. Symptoms of PTSD manifest as intrusiveness (flashbacks or recurrent intrusive thoughts), avoidance (avoidance of the traumatic event that may trigger distressing memories), cognitive and mood changes (negative and distorted beliefs that lead to alienation from others), and altered arousal and reactivity (irritability, reckless behavior, hypervigilance, susceptibility to shock and sleep problems) (17).

Trauma from COVID-19 may cause PTSD among nursing students (11). Nursing students are more likely than other care providers to experience anxiety and psychological stress due to their inadequate skills, inexperience, eagerness to complete their education, uncertainty about the conclusion of the pandemic, and youth-related emotions (18). Studies have found that after a three-month COVID-19 lockdown, nursing students in Spain showed PTSD with a prevalence of 26.7% (19). During the initiation of the COVID-19 pandemic, the prevalence of PTSD among Chinese nursing students was 44.5% (20). Studies in China in 2022 have found that the prevalence of PTSD among nursing students was 15.42% (13). However, to our knowledge, after the full liberalization of COVID-19, the impact has not been evaluated among the intern nursing students in China who were providing health care, when Omicron variant infections spread rapidly and the surge in cases led to another large-scale epidemic. Therefore, the purpose of this study was to examine the prevalence of fear, resilience, and posttraumatic stress disorder (PTSD) and the factors contributing to psychological distress among nursing students entering clinical wards after the full liberalization of COVID-19.



2 Materials and methods


2.1 Ethical considerations

All participants provided informed consent. The study was approved by the Ethics Committee of the nursing department of Wannan Medical College (approval number 20220004).



2.2 Design and participants


2.2.1 Design

The website link has been provided via social platforms (e.g., WeChat and QQ) from 14 January to 19 January 2023. Participants for the study were selected through a snowball sampling process. The professor sent the link (Online surveys are available on the Wen Juan Xing platform) to the head of each class who was willing to distribute it to the students in the class. All participants gave informed consent and understood the purpose of the study. Finally, 438 students completed the survey, and the response rate was 68.87%.



2.2.2 Participants

Participants were recruited from a medical university who are spread across 28 different hospitals in Anhui for internships.

Criteria for inclusion were (1) undergraduate nursing students, (2) voluntary participation in research, and (3) completion of a 9-month internship.

Four hundred and thirty-eight participants completed the survey.




2.3 Assessment and evaluation


2.3.1 Demographic factors

The following demographic characteristics were assessed: age, gender (male or female), living area (rural, town, city), monthly household income per capita (¥ <2,000, ¥ 2001–6,000, ¥ 6,001–10,000, ¥ >10,001).



2.3.2 COVID-19 and internship-related questions

The following questions were asked with a yes/no answer: Q1. Have you been infected with COVID-19 in the last 6 months? Q2. Have you been isolated in the last 6 months? Q3. Has a friend or relative of yours died as a result of COVID-19 infection? Q4. Are you worried about a second or third wave of viral spikes from COVID-19? Q5. Did you often have direct contact with or care for COVID-19 patients in the hospital during your internship? Q6. Did you experience any negative incidents in the hospital during your internship (e.g., verbal or physical violence)? Q7. Did you have any professional exposure during your internship? Q8. Have you been assigned to work with an experienced care team during your internship?



2.3.3 The fear of COVID-19

Fear of COVID-19 Scale (FCV-19S) was used to assess the COVID-19 fears’ levels of participants (21). This seven-item tool was rated on a five-point Likert scale. One is “strongly disagree” and five are “strongly agree.” The total score (ranges from 7 to 35) is calculated by combining the scores of all items. Coronavirus-19 fear increases with a higher score. A cut-off score of 21 and above has been proposed to differentiate the severity of fears associated with COVID-19 (22).



2.3.4 Resilience

Connor-Davidson Resilience Scale (CD-RISC 10) was used to measure psychological resilience (23). The CD-RISC has 10 self-assessment items, with answers ranging from “0- not true at all” to “4 true nearly all the time.” The maximum total score is 40, calculated from the sum of each question. A threshold score of 30 and above indicated greater resilience to stress. The Chinese version showed good structure validity (24).



2.3.5 PTSD

The Primary Care PTSD Screen for DSM-5 (PC-PTSD-5) was used to examine PTSD symptoms of internship nursing students in Anhui, China after the full liberalization of China’s COVID-19 prevention and control policy (25). The total scores of this 5-item scale ranged from 0 to 5, with two answers for each item (0 = No, 1 = Yes). Above the cut-off value, 3 has been identified as a reference screening for PTSD.




2.4 Statistical analysis

Statistical analyses were conducted by using version 21.0 of IBM SPSS (Chicago, IL, United States). Demographic characteristics, COVID-19-related questions, and internship-related questions were described by frequencies and proportions. Chi-Square was used to assess for comparison of categorical variables. A binary logistic regression analysis using the forward stepwise method with the occurrence of PTSD as a dependent variable was performed. Odds ratios (ORs) and 95% confidence intervals (CIs) were used to estimate associations. p values were two-tailed and considered to indicate statistical significance at the <0.05 level. The statistical analysis was conducted by Hairong Liu.




3 Results


3.1 Demographic characteristics

The mean age of the nurse students was 22.11 ± 0.92 years. Of the 438 nurse students investigated in this study, 76.5% were female; 50.9% were from rural, 25.8% were from town, and 23.3% were from city. Most participants (53.2%) had a per capita household income range of RMB ¥ 2,001 ~ 6,000 per month (Table 1).



TABLE 1 Sample characteristics and analysis of variables for possible association with PTSD (N = 438).
[image: Table comparing variables and characteristics with PTSD occurrence. Categories include gender, living area, income, COVID-19 exposure, and professional experiences. Data shows percentages for PTSD presence and absence. Statistical significance is indicated by Chi-square and p-values in the last two columns.]



3.2 COVID-19 and internship-related questions

The distribution of COVID-19 and internship-related issues is displayed in Table 1. The majority of the participants (88.4%) tested positive for COVID-19 in the last 6 months. 23.1% of the participants declared that they had been isolated in the last 6 months. 10.7% of the participants had friends or relatives who died as a result of COVID-19 infection. More than three-quarters of the participants (76.5%) worried about a second or third wave of the pandemic. 24% of samples directly cared for patients with COVID-19. Participants reported experiencing verbal or physical violence and occupational exposure during hospital internships in 46.6 and 40% of cases, respectively. One-third reported working with an experienced team.



3.3 The level of fear, resilience, and PTSD

The mean score of Fear, Resilience, and PTSD information in Anhui, China was 15.24 ± 4.86, 23.46 ± 5.81, and 0.78 ± 1.24, respectively. The prevalence of fear, resilience, and PTSD was 16.9, 15.5, and 11.2%, respectively. Of the respondents with PTSD symptoms, 63.3% were female, 57.1% were from rural areas, 49% had a monthly per capita household income between ¥ 2,001 and ¥ 6,000, 85.7% had tested positive for COVID-19 in the past 6 months; 20.4% of the participants indicated that they had been isolated in the last 6 months, 18.4% of the participants had a friend or relative who had died from COVID-19 infection, 89.8% were concerned about a second or wave 3 pandemic, 46.9% directly cared for COVID-19 patients, 67.3% had experienced verbal or physical violence in hospital, and experienced occupational exposure, 49.0% were assigned to an experienced team, 57.1% were afraid of COVID-19, 95.9% had poor resilience.



3.4 Associated factors of PTSD

There were several factors in the research identified to be significantly associated with the occurrence of PTSD through a Chi-square test, including gender (p = 0.021), fear of a second or third pandemic wave (p = 0.020), direct care of COVID patients in the hospital (p = 0.000), the experience of verbal or physical violence at work (p = 0.002), the experience of occupational exposure in the hospital (p = 0.000), working with an experienced team (p = 0.026), fear-19 (p = 0.000), and resilience (p = 0.019) (Table 1).

The results of the binary logistic regression analysis showed that direct care of COVID patients in hospital (OR = 2.084, 95%CI 1.034 ~ 4.202), the experience of occupational exposure (OR = 2.856, 95%CI 1.436 ~ 5.681), working with an experienced team (OR = 2.120, 95%CI 1.070 ~ 4.198), and fear-19 (OR = 8.269, 95%CI 4.150 ~ 16.479) were significantly and positively associated with a higher risk of PTSD in nursing internship students (Table 2).



TABLE 2 Binary logistic regression analysis of factors influencing PTSD (N = 438).
[image: Table showing logistic regression analysis. Variables include direct care of COVID-19 patients, occupational exposure experience, working with an experienced team, and fear of COVID-19 (Fear-19). Coefficients (B), standard errors (SE), Wald statistics, p-values, odds ratios (OR), and confidence intervals (95% CI) are detailed, indicating statistical significance for listed factors.]




4 Discussion

Due to the unpredictable nature of epidemics, after COVID-19 was fully liberalized in China, Omicron variant infections spread rapidly and the surge in cases led to another large-scale epidemic. More than 80% of the intern nursing students have been infected, and over 75% of students are worried about another COVID-19 pandemic wave. Therefore, following the full liberalization of China’s COVID-19 prevention and control policy, it is still necessary to know the prevalence of PTSD and its influence factors among intern nursing students.


4.1 The prevalence of PTSD

The present study was to assess positive PTSD cases in intern nursing students and to identify associated risk factors after the full liberalization of COVID-19 in China. The prevalence of PTSD was found to be 11.2% among intern nursing students. 16.9% of students expressed fear of COVID-19. The level of PTSD in our sample is lower than those reported by the studies invested in the initial phase of the COVID-19 outbreak, the prevalence in Spain and China was 26.7 and 44.5%, respectively (19, 20). The proportion of the sample reporting lower levels of PTSD than the Australian study (49.4%) (26). Compared to the domestic literature in 2022 (15.42%), the prevalence of PTSD in the study was relatively lower (11.2%) (13). Differential exposure, and the diminishment of symptoms over time, may explain the lower levels of symptom reporting in our sample.

In the international, nursing management is essential to the delivery of care and effective organization (27). During the COVID-19 crisis, nursing managers and leaders are leading the way in responding to the special requirements of their workforce. Nurse managers at all levels are being put to the test in a unique set of circumstances brought about by the response to the COVID-19 epidemic in terms of their practical and ethical judgment (28). To reduce stress for nurses, they need to provide suitable rest days and personal safety measures, arrange support services, rotate allocations of critical patients, and be accessible to staff (29). According to Shahrour’s research, coping with self-efficacy can lessen the impact of psychological stress on nurses’ traumatic experiences and healthcare institutions should provide psychosocial support for nurses (29). Nurse leaders should actively participate in protecting the personal safety of their employees by working closely with hospital administration to ensure and provide personal safety measures (29). At the same time, the leaders or managers themselves need support from other colleagues (30).



4.2 Influencing factors on PTSD

Our respondents reported that direct care of patients with COVID-19, the experience of occupational exposure, working with an experienced team, and fear-19 were significantly associated with the severity of PTSD symptoms.


4.2.1 Direct care of COVID patients in hospital

The study found that intern nursing students, as caregivers of COVID-19 patients, hold a positive correlation with PTSD. After the COVID-19 epidemic, medical students may experience higher levels of stress than non-medical students (31). When it comes to primary and secondary infectious disease prevention, nurses are the leading proactive partners (32). A significant risk of infection exists for nursing interns who care for patients in hospitals who have the COVID-19 virus, whether suspected or confirmed. To carry out their jobs, frontline nurses frequently work under pressure and sometimes may even risk their lives (33, 34). The students lacked experience in providing care for those infected with COVID-19, and even experienced nurses required psychological support throughout the pandemic. They have to make difficult choices about patient care in unpredictable and exhausting conditions. For example, inconsistent access to protective equipment, shifting guidelines, high-nurse–patient ratios, and increased workload and hours (35–37). The public was afraid of contracting COVID-19, including friends and family. Some people avoided, harassed, and even blamed medical professionals including nurses and nursing students for spreading COVID-19 (38–40). The possibility of contracting COVID-19 and infecting their families worried the nursing students who worked in the hospital as well (41). Moreover, nurses who provide direct care to COVID-19 patients frequently see patients suffering and death, which may cause them to become emotionally distressed and tired (42). As a result, it may cause a great deal of psychological stress, anxiety, and depression. Formulating long-term strategies and delivery of interventions to address psychosocial problems in intern nursing students are necessary. In Huang’s research, more psychological support, adequate medical protective equipment, training in coping strategies, and developing interventions to block the spread of infectious diseases, could improve the quality of patient care (43).



4.2.2 Experience of occupational exposure in hospital

The study found that experience of occupational exposure in hospitals is another variable, which was positively correlated with PTSD in intern nursing students. Wilson et al. found that first responders experience occupational exposures that are regularly linked to PTSD (44). It was partly in accordance with this research. The occupational exposure to nursing is wide and includes things such as needlestick injuries (45), radiation exposure (46), body fluid exposure (47), and violent workplace environments (48). Of those who had experienced occupational exposure, 67.35% were nursing staff (49). It may related to the fact that nurses need to perform many operations such as oral care, sputum suction, and monitoring vital signs. Liu’ research found similar results that nurses may face a higher risk of occupational exposure to COVID-19 patients (50). It was caused by their increased time spent on wards, direct patient care, and responsibility for gathering sputum for viral testing. Several studies indicated that female are more prone to occupational exposure than their male counterparts (51, 52). The effects of PTSD brought on by occupational exposure can be extremely burdens to individuals, their families, their places of employment, and society at large (53). Compared to individuals without this diagnosis, those with PTSD diagnoses are more likely to report physical illnesses, suicide attempts, poor quality of life, additional mental disorders, and disability (54, 55). Understanding the present state of occupational exposure in intern nursing students will be beneficial in enhancing prevention awareness, preventing occupational exposure, and promoting their physical and mental well-being. To deliver effective education, the teachers need to learn about the characteristics of the nursing student cohort served by the lesson and design the lesson accordingly (56). Distance learning is being added to nursing programs more and more to improve learning opportunities and meet the increased diversity among learners (56). According to Magdalinou’s research, student and teacher interaction is crucial, and an online course with a proper design could facilitate it (57). Moreover, the use of interactive teaching methods would promote learning, and prompt technical support would decrease technological problems and encourage distance learning (57).



4.2.3 Working with an experienced team

It is worth noting that student collaboration with an experienced team is another factor influencing PTSD in intern nursing students. Experienced frontline nurses are more likely to care for infected patients. This result indicates that nursing students working with experienced teams may have higher rates of infection. Studies in southern Iran have shown that nursing students caring for COVID-19 patients face high levels of death anxiety (18). Many studies conducted during the pandemic, focused on the Psychological and mental impact on first-line healthcare workers and showed that the frontline healthcare workers had anxiety, depression, stress, and PTSD (58, 59). After years, they were still fighting with contagion caused by Sars-CoV-2. The study conducted by Claponea RM shows that female gender, not having children, and single marital status, have a high level of burnout Syndrome (60). Burnout can have negative consequences (61). The experienced team was already fatigued and exhausted (62–65). These include reduced quality of care, absenteeism, turnover, and reduced commitment (27). Providing emotional support interventions for intern nursing students is required (66). To reduce anxiety and stress, the faculty should create a structured learning environment, follow the course schedule, communicate changes or updates promptly, modify assignments to fit the learning environment, take self-care, extend grace, and make use of campus, local, and national resources (67).



4.2.4 Fear COVID-19

This study also found that the fear of a second or third wave pandemic was significantly associated with the severity of PTSD symptoms. Because of its deadly features, COVID-19 presented a new worldwide threat (e.g., rapid transmission, uncertainty about the transmission method, incubation period, unpredictable mortality rate, and manifestation), which rapidly evoked anxiety and fear in the Chinese population and worldwide (68). Many countries promote the transition of universities from on-site teaching and learning activities to online or virtual modalities (69). Logically, this COVID-19 epidemic and these preventive measures may have a substantial negative effect on mental health, causing widespread stress, anxiety, depression, and fear (70). The impact of PTSD on intern nursing students is profound, Students have difficulty defining their professional identities, fitting in with the team, and fearing COVID-19. Their psychological conditions were quickly made worse by long-term isolation and uncertainty (71). Even though the majority of students (67.07%) did not actively participate in the treatment of COVID-19 patients, there was still a degree of concern about contracting the virus (72). Compared with adults, students are a more vulnerable population. A recent meta-analysis, which included 33 different researchers from 18 different countries and conducted among university students, confirmed that the fear of COVID-19 was related to PTSD (73). Nursing students are worried about their future professions and study due to the uncertainty about their future careers. They also suffer constant pressure due to factors like separation from family and fear of infection, which raises the possibility of triggering PTSD (74). Consequently, nursing students and educational administrators must recognize the importance of the screening, prevention, and psychological intervention of PTSD. Schools and hospitals should concentrate on teaching nursing students all available coping methods to increase their capacity to control their emotions and effective coping tools to enhance the lives of nursing students, and their families (75).




4.3 Strengths and limitations of the study

The research has several strengths. First, this research included 438 participants from different hospitals, which ensured the accuracy of this research. Second, the measures of the fear of COVID-19, resilience, and PTSD were widely applied and validated instruments to thoroughly understand the research questions. Finally, its potential contribution to the field of public health, as it presents the prevalence of PTSD and its influencing factors among intern nursing students after the full liberalization of the COVID-19 prevention and control policy in China.

Several limitations may have an impact on the interpretation of the study. Such as self-report surveys, misinterpretation, and self-report bias could happen. Second, the data was accessed from the participants with social media (smartphones, WeChat, blogs, and computers). Thus, the recruited sample with no Internet was not examined. Third, the interns in this study were from a university in Anhui Province, so the sample cannot be generalized to nursing interns throughout China. In the future, the study will be expanding sample size and conducting multi-center, large-sample studies.




5 Conclusion

After COVID-19 full liberalization in China, intern nursing students still experienced pandemic-related mental distress, which can bring PTSD. Adequate support and counseling should be provided, as needed, to intern nursing students who are about to enter the workforce and have experienced severe PTSD symptoms related to COVID-19. Our findings indicated that should understand the importance of screening, formulate intervention strategies and preventive measures to address psychosocial problems and provide coping skills training to intern nursing students.
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Background: This study investigated the level of anxiety and depression in Chinese college students since the COVID-19 pandemic and explored the sources of their negative emotions and students' self-emotion regulation strategies.
Methods: A stratified cluster sampling questionnaire was used to survey college students during the pandemic via the Anxiety Depression, Self-made Negative Emotion Source, and Negative Emotion Regulation Strategy Scales.
Results: The prevalence of anxiety and depression was 23.3 and 20.1%, respectively. These levels were higher in women than in men. Furthermore, senior students reported higher levels than freshmen. Anxiety and depression mainly came from the pressure to grow and the narrowed scope of social activities. Proper relaxation via entertainment and communication with family and friends were popular ways of regulating their negative emotions.
Conclusion: College students should confront their negative emotions and understand their source, use psychological methods to regulate their anxiety and depression or seek professional help, improve their psychological resilience, and adopt positive coping measures.
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1 Introduction

From the Black Death, Justinian plague, and Spanish flu to severe acute respiratory syndrome (SARS), the history of mankind has been shadowed by outbreaks (1). Humans experience physical and mental health issues with each outbreak. Maladaptive behaviors, emotional distress, and defensive responses are the main adverse psychological reactions that people tend to have in response to a disease pandemic (2). COVID-19 erupted globally in 2019, and scholars worldwide conducted abundant research on the psychological conditions of people during this pandemic. Previous research found that psychological distress and various public health emergencies emerged (3). People were easily engrossed in the flood of information and swamped by concerns, which could result in depression, anxiety disorders, substance abuse, increased suicidal tendencies, and post-traumatic stress disorder (4). Furthermore, quarantine measures that limited interpersonal contact substantially impacted people's mental health (5). People in quarantine were separated from relatives and friends, confronted with the loss of freedom, uncertainty over the disease status, and boredom (6). Children and college students were trapped at home and unable to receive regular education, which resulted in anxious, depressed, fatigued, and distressed feelings (7). Hence, governments, hospitals, educational institutions, organizations, and individuals should consider psychological interventions and adopt the necessary measures (8). Entrepreneurial activity is enterprising human action in pursuit of the generation of value through the creation or expansion of economic activity by identifying and exploiting new products, processes, or markets (9). Entrepreneurial activities were also threatened by the pandemic, as survival became extremely challenging without support and relief from the respective countries' governments and their policies (10). A study demonstrated a positive effect of several dimensions of emotional intelligence (EI) on cognition as a mediator (11). Hence, our worldview of a phenomenon could limit the most substantial options to understand and respond to unfavorable global situations (12).

In China, many universities took various control measures to prevent the transmission of COVID-19 and improve students' sanitary conditions, such as closed campuses, transitioning to online classes, raising medical supplies, providing psychological assistance, controlling personnel flow, and innovative teaching (13). During an outbreak, universities in the epicenter accommodated their students on campus. During the lockdowns, students could only interact with their roommates, and the scope of activities was relatively limited. Despite Chinese college students being heavily exposed to mental pressure, limited research focused on students' mental health during this period of school closure in China.

According to experiences in global pandemic prevention, the formulation and implementation of mental health assessments, support, treatment, and service are vital and urgent goals of the health response to COVID-19 (14). Furthermore, considering the protracted nature of COVID-19, the assessment of psychiatric distress and coping mechanisms is critical (15). College students' mental health should be examined during the closed school period. Studies should examine the damaging emotional crises among college students and ways to resolve them.

Previous studies indicated that emotion regulation processes were fundamental to normal and abnormal functioning (16). Emotion management refers to individuals' ability and processes to understand and control their emotions and deal with others' emotions (17). From the perspective of functionalism, self-emotion management is a process of improving individual self-emotion to adapt to different situations and tasks (18).

With the emergence of the ongoing novel COVID-19 pandemic, students in higher education experienced increased mental health challenges (19). Rapid changes in education were inevitable owing to changes in clinical settings and the impact of the repeated outbreaks (20). Further efforts are required to prevent adverse mental health outcomes and reduce the prevalence of mental health problems (21). Clinical nurses' negative psychology positively impacted burnout. Furthermore, emotional intelligence and self-efficacy in emotion management alleviated the influence of negative psychology on burnout (22). Significant associations were observed between all the dimensions of personality traits, emotional stability, and mental health (23). For college students, regulating emotions could help them protect against changes in depression and affect the quality of their social interactions (24). Therefore, this study established the following research questions.

According to the stress theory, after a stressful event occurs, the public will inevitably experience negative emotions. This was because emotions were an advanced functional pattern that could coordinate physiological, cognitive, motivational, behavioral, and subjective responses and increase human adaptability to threats and changes in the surrounding environment (25). Closed management of universities was undoubtedly an adverse life event for most college students. It had a severe impact on students' mental health. Hence, it was significant to explore the specific negative emotions that college students generated. Therefore, we established question 1 as follows: What were the negative emotions of Chinese college students during the closure period?

Bandura proposed the theory of ternary interactive determinism, which viewed the environment, behavior, and individual as relatively independent theoretical entities that interacted with and determined each other. Among them, the individual as the subject included their physiological response ability, cognitive ability, and other physical and mental abilities. Interactive decision refers to the causal relationship between the environment, behavior, and people, each of which has a bi-directional interaction and decision-making relationship (26). In online public opinion and major disaster events, people were prone to negative emotions or pessimistic attitudes toward aggressive behavior under the influence of internal or external factors (27). However, the specific causes remain unknown. Hence, question 2 was: What were the primary sources of these negative emotions? What were the fears of disease, school work burden, or limited campus activities?

When in a state of negative emotions, individuals often self-regulated. Kirby promoted survival and development (28). Some studies suggested that emotional management referred to how individuals effectively guided and regulated their emotions to maintain a relatively stable emotional state through legitimate and reasonable methods when they experienced adverse events (29). College students often adopt different ways of self-regulation when they experience negative emotions. Hence, we proposed questions 3 and 4. Question 3: what measures have students taken to achieve self-emotion management and eliminate negative emotions? Question 4: What other measures could students take to achieve self-emotion management and eliminate negative emotions?

This study investigated the anxiety and depression levels of college students and explored the source of students' negative emotions and their self-emotion regulation strategies. Furthermore, this study also provided a theoretical basis and inspiration for college students to improve their mental health levels while colleges closed during the COVID-19 pandemic. Both domestic and international psychologists have conducted little research on the source of negative emotions and the self-emotion regulation of college students during the closure of schools. This study examined the source of negative emotions, such as anxiety and depression, through questionnaires. It also proposed strategies for college students' self-emotion management to provide reference methods.



2 Methods


2.1 Participants and procedures

The participants were 422 college students from colleges closed due to the pandemic, regardless of their grades. After the responses were checked and screened to exclude unqualified ones, 481 questionnaires were sent out, and 399 valid questionnaires were received (effective recovery = 82.95%).

We used a national online survey platform called Wenjuanxing. The questionnaire used unified guidelines to describe the survey's purpose and significance. One IP address could only answer the questionnaire once, which could only be submitted once all the items were completed. After the questionnaires were collected, researchers checked each questionnaire's response time and eliminated unqualified questionnaires via the site management background of the online survey platform (30).



2.2 Research tools
 
2.2.1 General situation questionnaire

The self-developed general situation questionnaire included participants, sex, age, grade, experiences of the pandemic since 2020, most extended period of school closure (within 1 week, 1 week to half a month, half a month to 1 month, 1–2 months, 2–3 months, or the entire semester), and form of closure adopted by the school (only activities in the dormitory, free activities on campus, cannot leave school unless necessary, free activities on campus, or can be approved to leave the school).



2.2.2 Self-rating depression anxiety scale

Clark and Watson (31) proposed a three-factor structural model to distinguish common emotional disorders, such as depression, anxiety, and stress. Lovibond et al. (32) developed the Depression Anxiety Stress Scale (DASS) based on this model. The DASS has been widely used to evaluate and distinguish between clinical and non-clinical emotional disorders. The DASS-21 was a simplified version and excluded the top seven items with the highest workload in each dimension (33). The Self-Rating Depression Anxiety Scale was selected from the DASS-21 and had high reliability and validity.

The Self-Rating Anxiety Depression Scale, which included two subscales and 14 items, was used to investigate individuals' experience of negative emotions, such as depression and anxiety. Responses were rated on a 4-point Likert scale that ranged from 0 (not consistent) to 3 (most or always consistent). The higher the score, the more serious the degree of depression or anxiety. A depression score of ≤9, 10–13, 14–20, 21–27, and >28 points was considered average, mild, moderate, severe, and extremely severe, respectively. Anxiety scores of ≤7, 8–9, 10–14, 15–19, and >20 points were considered standard, mild, moderate, severe, and extremely serious, respectively. The internal consistency coefficients of the two subscales were 0.77 and 0.79. Their construction reliability was between 0.72 and 0.80 (34).





3 Results


3.1 Statistical analysis of demographic variables

Table 1 presents the participants' characteristics. The number of participants in each university year (1st−4th year) was 100, 79, 51, and 169, respectively. Of these, 65.2% were female (n = 260). Among those who have had school closures since 2020, 244 (61.2%) had experienced closures for 2–3 months. Furthermore, 146 (36.6%) had experienced closure for the entire semester. In addition, the number of participants in free activities on campus was 28 (7.0%), 301 (75.4%) were free activities on campus, and 70 (17.5%) were free activities on campus.


TABLE 1 Statistical analysis of the demographic variables.

[image: Table showing demographic variables with categories for sex, grade, longest lockdown, and school closure form. M ± SD and N (%) are provided. Males: 1.65 ± 0.48, 139 (34.8%); Females: 260 (65.2%). Freshmen have highest grade mean 2.72 ± 1.25. Longest lockdown was mostly an entire semester: 146 (36.6%). Most experienced free activities on campus, no leaving unless necessary: 301 (75.4%).]



3.2 Score of anxiety and depression in college students

Table 2 presents the prevalence of anxiety and depression among college students during the closure period. The rates were 23.3 and 20.1%, respectively. Figure 1 presents the proportion of anxiety and depression among college students by sex. Results indicated that the levels of anxiety and depression were higher among women than among men. Figure 2 presents the proportion of anxiety and depression among college students by grade. Results indicated that the senior students had the highest levels of anxiety and depression. A univariate analysis of variance (ANOVA) was conducted and found a significant difference in the level of depression among college students in each grade [F(3,397) = 2.931, p = 0.033]. Further analysis found a significant difference in the level of depression between freshmen and sophomores (p = 0.011) and a substantial difference between freshmen and seniors (p = 0.009; see Table 3). Spearman's rank correlation analysis showed that anxiety and depression were significantly correlated, r(397) = 0.793, p < 0.01. This indicated that college students' anxiety and depression were highly positively correlated during school closures.


TABLE 2 Anxiety and depression levels in college students.

[image: Table displaying anxiety and depression categories with their respective numbers and proportions out of three hundred ninety-nine. Categories include Normal, Mild, Moderate, Severe, and Extraordinary severe. Anxiety proportions are Normal: seventy-six point seven percent, Mild: nine point three percent, Moderate: eleven percent, Severe: two percent, Extraordinary severe: one percent. Depression proportions are Normal: seventy-nine point nine percent, Mild: eleven percent, Moderate: eight percent, Severe: one percent, Extraordinary severe: zero percent.]


[image: Line charts comparing depression and anxiety proportions among male and female college students. The left chart shows depression levels, with females having higher mild and moderate depression. The right chart shows anxiety levels, with females also having higher mild and moderate anxiety. Both conditions decrease in severity for males and females.]
FIGURE 1
 Comparison of the proportion of anxiety and depression among college students of different sexes.



[image: Line graphs displaying the proportion of depression and anxiety among college students across different grades. The left graph shows depression levels, with freshmen having the highest mild and moderate depression rates. The right graph illustrates anxiety levels, where sophomores experience the highest mild anxiety. Both graphs show a consistent decrease in both conditions from mild to very serious across all grades.]
FIGURE 2
 Comparison of the proportion of anxiety and depression among college students of different grades.



TABLE 3 Descriptive statistics and analysis of variance (ANOVA) results of anxiety and depression among college students of different grades.

[image: Table comparing mean and standard deviation of depression and anxiety scores among freshmen, sophomores, juniors, and seniors. Depression scores range from 0.61 ± 0.64 to 0.84 ± 0.73. Anxiety scores range from 0.48 ± 0.51 to 0.64 ± 0.62. Significant correlations are marked for p-values less than 0.05 and 0.01.]



3.3 Source of negative emotions

College students had significantly higher negative emotions during COVID-19, which included higher anxiety and depression. In the context of the closure of schools, college students, as a particular group in the transition from students to social adults, were more likely to be affected by bad attitudes and emotions regarding the pandemic from people on the Internet or around them. This could lead to psychological panic as they were in high-risk areas or lacked materials. Some college students also reduced the scope of free activities due to the closure and lack of entertainment. This was consistent with our hypothesis. Table 4 presents the sources of negative emotions selected by college students according to their actual conditions during the closure period.


TABLE 4 Sources of negative emotions.

[image: A table depicting various pressures with levels of consistency in reactions. Categories include potential threats, public opinion, self-growth, and social activities. Columns show levels from "Highly inconsistent" to "Highly match," with numbers and percentages indicating responses across dimensions such as fear of diseases, material shortage, emotional unease, academic pressure, employment pressure, and social contact limitations.]

As shown in Table 5, the correlation analysis revealed a significant positive correlation between anxiety, depression, the existence of potential threats, the pressure of public opinion, the pressure of self-growth, and the narrowing of the scope of social activities [r(397) = 0.451–0.793, p < 0.01]. This indicated that the existence of potential threats, the pressure of public opinion, the pressure of self-growth, and the narrowing of the scope of social activities had a significant impact on college students' anxiety and depression.


TABLE 5 Descriptive statistics and correlation analysis of the sources of anxiety and depression among college students.

[image: Correlation matrix table showing relationships among six variables: depression, anxiety, presence of potential threats, pressure of public opinion, pressure of self-growth, and narrowing social activities. Means and standard deviations are listed, and significant correlations at p < 0.01 are marked with double asterisks.]

Our research summarized the sources of negative emotions into three types. First, individuals could feel uneasy regarding whether the pandemic would affect their physical health and worried about their future, such as academic and employment issues after graduation. Second, the environmental impact could be influenced by a panicked atmosphere conveyed by people and the Internet, which made it easier to fall into a herd mentality due to social public opinion. Third, the comprehensive influence of behavior, environment, and individual internal factors could result in negative emotions. In a closed environment, individuals lacked social activities and entertainment methods, which made it difficult to relieve stress and more likely to exacerbate negative emotions. There were various sources of negative emotions among college students during the COVID-19 pandemic. These should be considered from multiple perspectives so that adequate measures can be taken to help students cope with and alleviate these emotions. This study provided a specific analysis of the sources that caused negative emotions, such as anxiety or depression, in students.


3.3.1 Existence of potential threats

Realistic anxiety represents an emotional response to potential challenges or threats to reality. This emotional response was adapted to the reality of threats, a general response when a person faced events or situations beyond their control (35). The characteristic was that the intensity of anxiety was consistent with the degree of the real threat and disappeared with the disappearance of the real danger (35). With the nationwide and global spread of the pandemic, college students in middle- and high-risk areas could face a significant potential disease threat. Conversely, the shortage of materials also caused college students' psychological panic and, thus, affected their health.



3.3.2 Pressure of public opinion

The rapid development of the network has led to an era of information. Ways of transmitting information have been diversified, and the speed of transmission has increased. Increasing information can be obtained from different sources of knowledge. During the outbreak of COVID-19, in addition to obtaining relevant information through the news media, people could also obtain information through social media, mobile media, mobile platforms, and other channels. Therefore, negative emotions transmitted by people easily increase and cause anxiety, depression, and other negative emotions. Furthermore, rumors and sensational information could also cause or aggravate anxiety and stress.



3.3.3 Pressure of self-growth

Influenced by the pandemic, colleges and universities adopted online teaching. Uncertainty of the situation, changes in teaching methods, and students' maladjustment could easily impact students' anxiety, impetuosity, worry, and other negative emotions. Our results showed that 64.4% of college students had academic pressure. In addition to completing routine study tasks, some college students faced other heavy tasks, such as preparing for the postgraduate entrance examination and obtaining CET-4/CET-6 or various qualification certificates. In addition to their academic performance, students also paid attention to employment. Almost 56.9% had employment/job-hunting pressure.



3.3.4 Narrowing social activities' range

School closure measures cause physical space restrictions among college students. Students were strictly confined to a limited range, and their recreation and social activities were significantly reduced. Nearly 75.4% had free activities on campus, and 7.0% were required to stay in dormitories. Activity spaces were also smaller than before. Students' interpersonal communication and interaction opportunities were reduced, and a lack of social support increased anxious or depressed feelings. College students also lost their usual diversified learning environment; their monotonous lives made them lack perception and experience. Furthermore, their inner anxiety led to large emotional fluctuations, which resulted in increased anxiety and depression.

In addition, 13.5% of college students' negative emotions came from the potential threat of the pandemic. On average, 17.3% reported negative emotions from the influence of destructive emotions on the Internet or those around them. Furthermore, 30.3% reported negative emotions from the pressure of their growth, such as the pressure of academics or seeking jobs. In addition, 26.8% reported negative emotions from the reduced scope of social activities. Hence, college students' negative emotions were affected in all aspects and cannot be ignored.




3.4 Strategies for regulating negative emotions

College students undertook various measures to manage and alleviate their negative emotions. They usually adopted cognitive changes and implemented positive behaviors and coping strategies to manage their feelings better. Table 6 presents the self-regulation strategies for negative emotions reported by college students according to their own experiences. Table 6, 1, 2, 3, and 4 represent “I regulate my anxiety and depression through learning, reading, and collecting information about the pandemic situation,” “I relax appropriately through sports/online games/listening to music/watching videos,” “I choose remote psychological counseling (telephone or Internet) to adjust,” and “I communicate with my family and friends over the phone or on the Internet for help,” respectively.


TABLE 6 Ways of regulating negative emotions.

[image: A table displays survey responses concerning coping strategies during the pandemic. It includes mean and standard deviations for four statements on anxiety regulation, social activity reduction, remote psychological consultation, and communication with family and friends. Response categories are "Highly inconsistent," "Relatively inconsistent," "Difficult to confirm," "Relatively match," and "Highly match," with corresponding percentages. Statement 1 has higher agreement in "Relatively match." Statement 2 has the highest agreement in "Relatively match" and "Highly match." Statement 3 shows higher inconsistency. Statement 4 is primarily in "Relatively match" and "Highly match."]


3.4.1 Get scientific information through the right channels and staying away from harmful information

College students should use scientific methods to obtain relevant information from formal official websites or channels, master the necessary and correct pandemic-related knowledge, avoid contact with lousy information with strong feelings from the source, and prevent the psychological effects of information overload. In a psychological panic, people should cut off contact with lousy information and avoid being affected by the destructive emotions of people and those on the Internet. In our study, 54.3% of respondents adjusted their negative emotions by learning, reading, and collecting information. According to the ABC theory, the direct cause of negative emotions in individuals was not the event itself but the cognitive evaluation of the event (36). Efforts to change cognitive styles and establish an optimistic attitude could help reduce negative emotions and alleviate anxiety and depression among college students. When the network is mostly related to negative emotions, students should pay attention to the identification and screening of this information. In addition, they should spread positive energy to their friends and relatives around the network.



3.4.2 Get relaxation and reduce the level of anxiety and depression

Positive behavior and coping strategies could help college students alleviate negative emotions. During the COVID-19 pandemic, although college students' lives and learning styles underwent tremendous changes, they had more time to enjoy life and plan their own learning time (37). During this period, many funny shows and comedies emerged on network platforms. In our study, 84.7% chose to adjust their negative emotions through sports/online games/listening to music/watching videos, and other appropriate relaxation methods to relax and actively reduce their anxiety and depression levels. This result shows that it was a benign way to regulate negative emotions and reduce stress appropriately.



3.4.3 Seek psychological counseling from professionals

Many official psychological counseling institutions opened hotlines with the confidentiality of visitors' information and basic security guarantees. This method effectively avoided direct contact with professional psychological consultants and could provide professional guidance for visitors. College students could also seek help from professional counselors by making an appointment with the school's psychological counseling room. The professional could provide psychological counseling. When necessary, music therapy, muscle relaxation training, or biological feedback enabled students to fight against and quickly and effectively eliminate general psychological and emotional stress symptoms. In our study, 21% of college students chose remote psychological counseling (telephone or Internet) to regulate their negative emotions. Simple psychological catharsis methods could be applied to relieve mild anxiety and depression symptoms. In severe cases, it was essential to seek professional help.



3.4.4 Actively establish interpersonal communication

Maintaining regular interpersonal connections is an essential way for college students to obtain emotional support and avoid loneliness, depression, and other destructive emotions. In our study, 72.7% of college students chose to communicate and talk with their family and friends on the phone or the Internet and sought help to regulate their negative emotions. College students should establish good interpersonal relationships with their parents, teachers, and classmates. A positive communication circle was conducive to developing college students' mental health. Interpersonal communication was the first step to alleviating negative emotions, which could make students feel warm and help combat the impact of destructive emotions. Interpersonal care could provide spiritual enlightenment, obtain emotional support, harvest warmth and strength, enhance positive emotions, and increase confidence.





4 Discussion

The incidence of anxiety and depression among 399 undergraduates from seven colleges and universities was 23.3 and 20.1%, respectively, which was consistent with rates reported in previous studies (38, 39). The incidence of negative emotions, such as anxiety and depression, dramatically increased among college students during the COVID-19 pandemic. This research has some suggestions to improve college students' negative emotions.


4.1 Sex differences in negative emotions

Recent studies found that the detection rate and degree of negative emotions, such as depression and anxiety, were higher among female college students than among male college students (40). Figure 1 presents the proportion of anxiety and depression among college students by sex. Levels of anxiety and depression among female college students were higher than among male college students. Female college students were more likely to have negative emotions, and their psychological status was more affected. This was consistent with previous studies. Li et al. found that women were greatly affected by the pandemic, and their negative emotions, anxiety, and depression levels were higher than those of men (41). The reason was that the physiological differences between women and men (such as congenital vulnerability, hormone and cortisol levels, etc.) were reflected in their emotions and behaviors. Women had more vital empathy than men (42), which made them more vulnerable to pandemic-related events and caused emotional fluctuations. In major public crisis events, women were usually more alert. Furthermore, female college students' stress susceptibility could induce negative emotional states, which lead to emotional problems such as anxiety (43). Moreover, traditional gender cognition affected their attitudes and behaviors toward life events. Men were more likely to adopt externalized behaviors to dispel emotions, while women generally showed internalized emotional fluctuations. Hence, they were more likely to have depressive symptoms (44).



4.2 Grade differences in negative emotion

Previous studies found differences in the detection rate of depressive symptoms in different grades. Furthermore, the higher the grade, the higher the detection rate of depressive symptoms (40). The degree of depression among college students in different grades was different. The rate of moderate and severe depression among senior students was higher, which could be related to their anxiety about facing new life choices (45). The incidence of depression and anxiety among senior college students was significantly higher than that of junior and middle-grade students (46). Levels of anxiety and depression were the highest among senior students. Furthermore, the level of depression was significantly different by grade. Further analysis found a significant difference in the level of depression between freshmen and sophomores. In addition, a substantial difference was also observed in the level of depression between freshmen and seniors, which was consistent with previous studies. The reason was that freshmen had just entered the university and were still in the adaptation period.



4.3 Strategies and suggestions for improving college students' negative emotions
 
4.3.1 Engage in positive self-talk

A psychological suggestion was to influence the psychology and behavior of others or oneself implicitly and indirectly, which often led others to take certain actions unconsciously, uncritically, or specific views or beliefs, respectively (47). It affected human psychology, behavior, and physiological function (36). Positive psychological hints could provide people with infinite faith and hope and, thus, mobilize people's endless potential and play into their internal strength. Negative psychological hints could lead to anxiety and fear of life, inhibit intelligence and ability, and damage physical health (48). Many psychological experiments proved that positive self-suggestion could eliminate tension and anxiety and establish an optimistic psychological state. Therefore, individuals should provide themselves with daily positive psychological hints and avoid negative hints (36).



4.3.2 Meditative mindfulness training

Mindfulness meditation is a group of meditation practices with mindfulness technology at its core. Mindfulness meditation training emphasizes being fully engaged in the present and paying attention to the immediate experience of the present. It was a free and open conscious attention process that advocated actively paying attention to painful experiences with an open and receptive attitude (48). Researchers from the University of Quebec in Canada suggested that practicing mindfulness meditation (such as body scanning) was feasible to reduce the possibility of experiencing such a crisis (49). Meditation gradually affects one's mental health. It developed one's intelligence and also relieved psychological pressure, improved individual attention, and promoted the ability to adapt to society through emotional influence.



4.3.3 Learn to pour out and ask for help

Learning to talk was an effective way for students to face difficulties in life, overcome the entanglement of negative emotions, and reduce psychological difficulties. It was also an effective way to help students find their lost confidence, restore good interpersonal relationships, enhance their resilience, help them understand themselves, develop their body and mind, and have a positive and healthy lifestyle.





5 Conclusion

This study conducted a stratified cluster sampling questionnaire to explore the source of college students' negative emotions and strategies of self-emotion regulation during the school closure period of the COVID-19 pandemic. The prevalence of anxiety and depression in college students was 23.3 and 20.1%, respectively. Furthermore, the level of anxiety and depression was higher among women than among men. The grade difference was significant in negative emotions, which showed that senior students had higher levels of anxiety and depression than freshmen. In addition, anxiety and depression came from the pressure of their growth and the narrowing of the scope of social activities. Relaxing properly through entertainment and communicating and talking to family and friends were the most popular ways to regulate negative emotions among college students. Our findings suggested that colleges and universities should pay attention to students' mental health when conducting pandemic prevention and control measures. Differences exist in the sources of negative emotions among college students. Furthermore, individuals did not fully master the self-regulation methods for negative emotions. College students should face and grasp the source of negative emotions, learn to use psychological methods and self-psychological evaluation, master self-regulation strategies for negative emotions, or actively seek professional help. Furthermore, they should aim to reduce anxiety and depression, weaken the negative impact of these emotions, enhance psychological flexibility, and undertake positive coping methods to solve problems.


5.1 Limitations

This study has some limitations. First, college students were a group highly concerned by society. Due to the limitations of data and manpower, seven universities, which included Nantong University, Ningbo University, and Wuhan University of Light Industry, were selected. Follow-up research should expand on the number of samples and scope of the research. Second, this study was a cross-sectional design, which could only present static development results.



5.2 Future research and recommendations

College students were more fragile than adults when faced with mental pressure, such as the COVID-19 pandemic and other public health crises. Future studies should focus on college students' mental health and add new data from questionnaires and interviews. Based on the relevant research literature, future studies should use new ideas and findings, conduct accurate experiments, and conduct larger studies with data. Additional results can be beneficial toward easing college students' mental pressure and helping them be beneficial to society.
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Background

Evidence shows that there is a high prevalence of mental health challenges including depression and anxiety, among Chinese university students. Providing mental health care providers with professional training is crucial to implementing effective mental health promotion initiatives in university settings. Globally, the focus of the mental health system is shifting to recovery and the importance of empowerment is increasingly being emphasized. There is a call to integrate empowerment education into professional training programs for health service providers with the goal of mobilizing them to become mental health champions capable of advancing mental health care.





Method

The ACE-LYNX (Acceptance and Commitment to Empowerment–Linking Youth and Xin i.e., “heart(s)” in Chinese) intervention took place at six universities in Jinan, Shandong Province, China. It aimed to promote mental health literacy and build capacity among mental health service providers (MHSPs) to enable them to become mental health champions at their universities and beyond. A total of 139 university MHSPs participated. We collected pre-, immediate post- and three-month-post-surveys. In addition, we recruited forty-five participants to take part in three-month- post-intervention focus group interviews to explore their experiences taking part in ACE-LYNX and applying the knowledge, skills, and insights they gained from the intervention.





Result

This paper reports on the effects of empowerment education, which is a key component of ACE-LYNX, on the MHSPs. Four themes were identified: 1) conscious awareness and behavioral change through psychological empowerment users; 2) professional insights and motivation for organizational empowerment; 3) non-self in the continuum of collective empowerment; and 4) interdisciplinary challenges and divergences in empowerment action.





Discussion

We found that it is critical to integrate empowerment education into professional training. The process of MHSPs developing their empowerment practice is characterized by their moving from individual to collective empowerment along a continuum, with organizational and collective empowerment taking place in a longer time frame. Experiential learning, empathy education, and critical reflection accelerated the continuous iterative transformative process of empowerment practices. To advance the integration of empowerment into mental health care, the engagement of organizational decision-makers and policy makers in empowerment training is critical to ensure alignment of empowerment values and competence at all levels of service provision.
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1 Introduction



1.1 Mental health among Chinese university students

The overall prevalence of various mental disorders among Chinese university students remains is high. About 20–45 percent of Chinese university students are at risk of depression and anxiety (1), and sleep problems, somatic problems, and self-injury are also prominent (2, 3). Evidence suggests that there is a trend toward gradual deterioration in student mental health after experiencing COVID-19 (4). However, many students do not seek help when they are faced with mental health challenges, and find themselves in need of psychological treatment and support. In addition to the stigma associated with mental illness (5) and low mental health literacy (6), the lack of adequately trained mental health service providers (MHSPs) in university settings is a hindrance (7). Currently, psychosocial interventions for Chinese university students are mostly delivered by students affairs counselors and teachers, family members, health care authorities and psychological counselors (8), who are mostly non-mental health professionals. To advance mental health care for university students, there is a need to build the capacity of existing service providers to respond effectively to students’ mental health needs. Policymakers and researchers recommend strengthening service teams and networks in universities (9, 10) and carrying out more health promotion measures and interventions to help students access better mental health care (11).




1.2 Empowerment in mental health promotion

In mental health service systems, empowerment is increasingly identified and embraced as a desired overall health outcome (12). In 2010, the World Health Organization advocated for making the empowerment of mental health service users as a health system priority (13). Subsequently, governments and policymakers in many countries have integrated empowerment into their frameworks guiding the provision of mental health services (14–19). As indicated in the following sections, the middle range theory of empowerment has long been applied in the fields of community psychology, community development, and health promotion in general. The 1986 Ottawa Charter for Health Promotion (20) defines health promotion as “the process of enabling people to increase control over, and to improve, their health … At the heart of this process is the empowerment of communities, their ownership and control of their own endeavors and destinies” (p. 3). Thus, empowerment can be defined in terms of both processes and outcomes operating at the individual, organizational, and community levels (21).

Psychological empowerment is a term commonly used to describe empowerment at the individual level, taking into account the reciprocal influences of individuals on society and of social forces on individuals (22). Zimmerman further identifies three key aspects of psychological empowerment: 1) intrapersonal – an individual’s sense of self-efficacy, belonging, motivation, and competence; 2) interactional – an individual’s critical understanding of what affects their health and well-being and their knowledge of how to access resources in order to gain control of their health; and 3) behavioral – individuals taking action to improve their health and well-being (23). Paulo Freire suggests that critical thinking emerges when individuals gather to engage in dialogue and reflection on the social determinants of their lived experiences and well-being (24). In this sense, psychological empowerment occurs when individuals gather to identify and discuss their health challenges and collaborate to find solutions (25).

Individuals are able to connect, engage in dialogue, and collaborate to find solutions through organizations. At the same time, an organization is built on and sustained by the strengths of positive relationships among its members. An organization becomes empowered when it is able to build partnerships and mobilize its members and community stakeholders effectively to work towards improving the health and wellbeing of the communities it serves (26, 27). Thus, it can be seen that psychological empowerment and organizational empowerment are intertwined and function together as the foundation of community empowerment, which can be understood as a “social action process, that promotes participation of people, organizations, and communities towards the goals of increased individual and community control, political efficacy, improved quality of community life, and social justice.” (28).

Evidence indicates that service users have a desire to feel empowered in accessing mental health care (29). Similarly, how to foster a sense of empowerment has been a focus of research on university students’ mental health (30). There has been a considerable amount of research on mental health in empowerment interventions for people with various psychological problems (31–33), but most studies have only focused on the outcomes for service users. There is little research on how to promote the psychological empowerment of MHSPs as a intertwined strategy to promote empowerment as a core competency in delivering effective mental health care (34). As the effectiveness of strength-based empowerment practices has been demonstrated, empowerment training for MHSPs is needed to promote their professional capacity and core competence (35). In addition, evaluative research is needed to examine the processes and outcomes of empowerment education for MHSPs to inform the design and implementation of such programs (36, 37). Since empowerment consists of complex processes involving many stakeholders (e.g., service users, MHSPs, administrators, advocates, etc.) who are involved in relationship building, social interaction, and collaboration with each other, the inclusion of MHSPs’ subjective experiences, perspectives, and empowerment as a key component of program evaluation is very important. Research on the experiences and post-training action of MHSPs will generate knowledge to inform innovative strategies to increase empowerment practices among MHSPs (38). In this paper, we report on the results of our focus groups with MHSPs who completed an intervention that included collective empowerment as a key component.




1.3 The ACE-LYNX intervention

Acceptance and Commitment to Empowerment–Linking Youth and “Xin” (Chinese for “heart(s)”) (ACE-LYNX) is an evidence-based intervention designed to build capacity among MHSPs in mental health literacy and strength-based services. ACE-LYNX is a key component of the Linking Hearts Project, an international, multidisciplinary, collaborative implementation science study conducted between Canada and China. The learning activities in ACE-LYNX have been evaluated and found to be effective (35–37). Prior to the adoption of ACE-LYNX for use in China, we undertook a contextual assessment and analysis of 600 university students and 144 MHSPs to guide the localization of the intervention (39). The results from the contextual assessment were used to guide the local adaptation of the evidence-based intervention into ACE-LYNX. The overall goal of ACE-LYNX is to increase the capacity of MHSPs working in university settings to become mental health champions and to provide strength-based empowering mental health care. Furthermore, these multidisciplinary champions are supported to develop formal and informal mental health networks and engage in collaborative care (39). In addition, they are involved in knowledge translation and dissemination.

ACE-LYNX is an integrative intervention based on the Acceptance, and Commitment to Empowerment (ACE) model (38). The ACE model transforms two well-established mental health promotion models into one comprehensive model. It is an integration of (1) Acceptance and Commitment Therapy (ACT) (40) and (2) Group Empowerment Psychoeducation (GEP) (41–43). ACT is a mindfulness-based cognitive behavioral intervention that promotes psychological flexibility and supports psychological empowerment. It consists of six processes: “defusion (observing thoughts as thoughts), acceptance (opening up to experiencing thoughts and feelings), contact with the present moment (attending to the present mindfully), self-as-context (being in touch with the ‘observer self’ and increasing perspective-taking skills), values (being clear about what matters), and committed action (developing consistent patterns of behaviors based on one’s chosen values)”. In ACE-LYNX, the GEP component is underpinned by the principles and values of social justice and equity, as well as empathy and compassion. The training emphasizes interdependence among people and promotes collective empowerment through four processes: critical reflection, critical dialogue, collaborative learning, and experiential learning (38). ACE-LYNX is unique in that the ACT and GEP concepts are fully integrated and operationalized to promote both psychological and collective empowerment.




1.4 Intervention process

The integrated ACE-LYNX intervention was operationalized and delivered via two complementary modalities (1): an online self-study course named Mental Health 101(MH101) and (2) a five-day experiential group training. The MH101 module addresses the following knowledge elements: concepts of mental health and well-being; factors that adversely affect mental health; common mental disorders; and resources for disease prevention, treatment, and recovery. The five-day ACE-LYNX in-person training (Table 1) engaged MHSPs in three days of experiential collaborative learning and two days of practicing the newly gained ACE-LYNX skills to prepare them to take on the role of mental health champions and transfer the knowledge and skills gained in the program to their colleagues, students, service users, and others. Since the purposes of the ACE-LYNX training were to promote interdisciplinary collaboration and expand on-campus capacity to provide mental health care to university students, the participants included medical and mental health professionals, as well as non-health professionals such as faculty/educators and student affairs advisors. The design and interactive delivery of the program drew on the principles of experiential and collaborative learning theory were appropriate for adult learning. Face-to-face group learning was organized with 20–30 participants per group. ACE-LYNX was designed to apply a mixture of different learning strategies: cognitive (e.g., theoretical concepts of the ACE model), kinesthetic (e.g., the “chair sculpture of suffering” exercise), audio-visual (e.g., paired singing), solitary (e.g., the leaves-on-a-stream” mindfulness exercise), and interactive (e.g., the “your legacy” exercise). All of these learning activities included group discussion and debriefing in the context of psychological and collective empowerment to encourage critical dialogue and reflection among the participants. The project was carried out in three phases and applied a “train-the-trainer” model (44), whereby the trained MHSPs became champions who directly implemented empowerment education with the opportunity to implement ACE-LYNX and empowerment education with groups of MHSPs and students in subsequent phases of the project. The champions received printed copies of the ACE-LYNX learning materials, including the MH101 course materials, evidence-based research papers on ACE-LYNX, and the ACE-LYNX training manual. All of the newly trained champions joined a three-month Community of Practice practicum, during which they kept connected with their trainers and peers to learn from each other. They were also invited to complete monthly activity logs to capture their regular reflections on the impact of the intervention on their personal and professional lives. Additionally, these champions had access to and participated in ongoing supervision, digital capacity building meetings with Canadian team members, local support through internet communication spaces (WeChat discussion groups), and the annual team seminar. The Community of Practice was designed to not only build mental health care competence (45, 46) among MHSPs but also structure peer support, relationships building and collaborative learning (47), which are key to both individual and collective empowerment.

Table 1 | ACE-LYNX training.


[image: Table outlines a five-day schedule on ACE concepts and processes. Day 1 focuses on group values and the present moment. Day 2 includes defusion, acceptance, and collective empowerment. Day 3 addresses values, interdependence, and collective empowerment. Day 4 includes reflection and feedback, as well as an ACE model review. Day 5 is dedicated to mock group practice and collaboration discussions. Activities vary each day, including exercises like "Leaves-on-a-stream," "Chair sculpture," and "Bus driver."]




2 Methods

As an implementation science study, the Linking Hearts Project explored the effectiveness and characteristics of the ACE-LYNX, an empowerment education intervention as a strategy for building the capacity of MHSPs working with university students to provide strength-based and empowering mental health services. In this paper, we focus on the MHSPs’ knowledge, attitudes and competence in empowerment practices after completing the ACE-LYNX training, paying special attention to their critical reflections on and actions in providing mental health care to university students. We formulated two specific evaluation questions: 1) what were the MHSPs participants’ cognitive, behavioral, and affective responses to the ACE-LYNX intervention? 2) What are the characteristics of psychological and collective empowerment among the MHSP participants? These questions will enable us to generate insights and knowledge to better support MHSPs in their efforts to become the mental health champions and offer empowerment services in the university setting and beyond.



2.1 Participants in the ACE-LYNX intervention

Mental health services for students in Chinese colleges and universities are provided by a variety of MHSPs, including medical and mental health professionals, and non-health professionals such as faculty/educators and student affair advisors, who collaboratively work in the four-tier “university-school-class-dormitory” system, whereby the university provides policy directions that are integrated into every school and department and implemented by faculty and educators in the classroom and by student affairs advisors in the dormitory (9). We recruited139 MHSPs from six universities and a mental health care center in Jinan to participated in ACE-LYNX. In addition to the pre- and post-training questionnaires, 30 percent of the participants (n=45) were randomly selected and invited to participate in the post-training focus group interviews. The participants included five types of personnel: university advisors1, university teachers, psychological counselors2, mental health medical personnel3 and others (e.g., social workers) (see Table 2). The university advisors only had basic training in knowledge and skills related to mental health education, the psychological counsellors had degrees in psychology, and university teachers were predominantly social work faculty. Although the mental health medical personnel had received extensive biomedical training in psychiatry, their access to integrated training on psychotherapeutic or empowerment strategies was limited. Their participation in ACE-LYNX reinforced the project’s goal of fostering collaborative efforts to promote student mental health and provide comprehensive care. All of the participants signed an informed consent form. Of the forty-five people interviewed, seventeen were university advisors, seven were university psychology counselors, fourteen were social work teachers, and seven were mental health institution professionals.

Table 2 | Occupation of participants of ACE-LYNX and Focus Group Interviewees.


[image: Table displaying occupations of participants and interviewees. For all participants (N=139): University advisors 65.4%, University teachers 13.7%, Staff from mental health care centers 10.8%, University psychological counselor 7.9%, Others 2.2%. For interviewees (N=45): University advisors 37.8%, University teachers 33.3%, Staff from mental health care centers 15.6%, University psychological counselor 13.3%, Others 0%.]



2.2 Data collection

We conducted seven mixed focus groups; each group consisted of six to eight participants, and the focus groups ranged in length from 90 to 120 minutes. Three of the focus groups were face-to-face interviews, and due to the COVID-19 public health requirements, four were conducted online using the Tencent Meetings app. Each focus group was conducted by two facilitators and one note-taker, who were both project staff members. None of the ACE-LYNX researchers/trainers were present at the focus groups to ensure that the participants could share their thoughts about their experiences freely. There was no recognizable relationship between the research team and the participants.

In the focus groups, we used semi-structured interviews to explore MHSP participants’ experiences of engaging in empowerment education and their follow-up actions during the three months after completing the training. Our questions included the following: “What was your overall experience of participating in this program? How have you used what you learned from the program in your personal live and professional practice, especially in working with students? What was your experience in participating in activities to reduce the stigma of mental illness and promote mental health? The Interviews were conducted from November 2020 to October 2021. Each participant received a small honorarium as a token of appreciation, as per our research ethics protocol.




2.3 Analytical framework

As described earlier, the Acceptance Commitment and Empowerment (ACE) model (41) used in ACE-LYNX promotes psychological empowerment through six psychological processes. Evidence shows that when individuals develop more psychological flexibility, they are better able to experience psychological empowerment in terms of self-efficacy, positive self-concepts, and self-compassion, which function together to increase their empathy for self and others, and reduce the psychological barriers to taking committed action for health equity (36, 37). In addition, the four pedagogical processes in the ACE model work in tandem with the psychological processes to mobilize participants for conscious awareness, exchange of ideas, development of relationships, production of shared knowledge, and achievement of collective goals (48).

While the effectiveness of the ACE model has been documented for stigma reduction (49, 50) and collective action (36, 37), the nuanced processes and outcomes of individual and collective empowerment in mental health promotion have not yet been reported in detail. In this paper, in addition to the ACE model, we draw on the empowerment continuum model, conceptualized by Jackson and colleagues (40) and adapted by other critical health promotion researchers (41, 42). The empowerment continuum model encompasses individual awareness and action orientation, social connections and mutual support, getting organized to achieve collective goals, participation and shared leadership, and collective action (51–53). These scholars argue that people can move along this continuum, achieving a level of empowerment from the individual to the organizational, and ultimately to the collective (community). By applying this model in our data analysis, we were able to illustrate the participants’ movement from psychological empowerment to collective community empowerment.




2.4 Data analysis

The audio recordings of the focus group were transcribed verbatim in Chinese, and the NVivo 13 software was used for data management. Thematic analyses were conducted by the three lead authors who belong to the Chinese team. The first author is a doctoral candidate and the third author is an early career doctorate in the discipline of social work. The second author is a senior research scientist specializing in social service and equity. The thematic analyses and interpretation were reviewed by the fifth author, a bilingual (English-Chinese) senior nursing and public health research scientist on the Canadian team who specializes in implementation science, mental health promotion, immigrant health, and health equity. She has extensive experience working with community-based mental health organizations serving Chinese and other East Asian immigrants in Canada. The manuscript draft was reviewed by other co-authors from the disciplines of cultural psychiatry, primary care, public health, and social work in Canada and China (see author affiliation). The diverse disciplinary backgrounds of Chinese and Canadian team members have strengthened the interpretation of the study data. The Chinese team members offered rich contextual information on mental health care in Chinese universities, while the Canadian team members offered cross-cultural interpretation of these contexts. We conducted both deductive analysis guided by the ACE model and empowerment theories, and inductive analysis informed by the voices of the participants (54). We applied the six steps described by Braun and Clarke to conduct a thematic analysis of the interview data (55, 56). First, to familiarize ourselves with the data and to find key ideas related to the subject of the study, the transcripts were read verbatim and line by line. Second, we formed an initial code list by combining the conceptual connotations of the different levels of empowerment, the empowerment concept, the learning methods in the ACE model, etc. Third, the clusters of similar codes were further grouped into potential themes and sub-themes (55). The first three authors reviewed, discussed, and refined the codes until a final set of codes was defined and named. They also exchanged and reviewed each other’s coded transcripts to reach agreement and enhance the trustworthiness and credibility of data analysis (57). They also engaged in reflexive dialogues with the fifth author (e.g., the different ways to interpret the participants’ narratives based on our position as students vs. a professor; cross-cultural and transnational interpretation of the concepts of empowerment, etc.) to promote rigor (58). To ensure the participants’ anonymity, all participants were identified by focus group number and participant number; for example, FG1-2 denotes Interviewee No. 2 in Focus Group 1.





3 Results

In this study, we identified four key themes about the empowerment process and its outcomes in our detailed analyses of the focus group interviews with the MHSPs. These four themes illustrate the participants’ cognitive, behavioral, and affective responses to empowerment practices. They began with self-awareness (59) and individual action to critically reflect on organizational constraints and possibilities for organizational empowerment (60), to recognize the interdependence of people and conditions for mental health, and to commit to collective empowerment. Their empowerment learning process demonstrated a continuum model of empowerment and was characterized by different paradigms of understanding and action in interprofessional teams.



3.1 Theme 1: conscious awareness and behavioral change through psychological empowerment

The MHSPs in the focus groups reported not only gaining psychological empowerment after participating in the ACE-LYNX training, but also the motivation to apply their new learning and insights in their interactions with students and other service users. They reconceptualized empowerment as practical wisdom they could apply in their daily mental health services for students.

First, many participants experienced an increase in their psychological flexibility, whereby they were able to go beyond misconceptions and stigma about mental illness. They reported that they continuously adjusted their attitudes toward students with mental problems and gradually moved beyond their original reactions of panic, distance, and rejection to respecting and supporting students with mental problems. These sharing illustrate the intrapersonal process of empowerment. They adopted a more open, accepting, and accommodating attitude to understanding the psychological conditions and complexities of the person’s life circumstances and engaged in actively listening, giving verbal encouragement and psychological counseling, and providing support.


“Many of the students are in our school’s mental health tracking pool and are at risk for mental illness. I felt very headstrong and was tough with them at first. Since the training, my attitude toward them has shifted a lot, I’m not so scared. I think they have their own difficulties so I want to be more supportive of them, put more effort into them, and find a way to make sure that they are treated the same as normal classmates—equally or with even more care, I guess.”(FG2-3)



Moreover, they changed their habit of attributing students’ psychological problems to individual weaknesses and paid more attention to the external objective and complex factors or events that triggered mental health problems. They expressed a greater understanding that psychological symptoms are the result of multiple factors rather than seeing them as signs of low personal resilience, poor ability, or psychological vulnerability. They were able to identify the complex hindrances faced by students (service users) related to their family relationships, biological, or genetics dispositions, critical events, interpersonal interactions, and economic and social environments. The movement toward empathy and compassion is foundational to the integration of empowerment strategies into practice. Consideration of the external contextual factors of mental health is a key starting point for the intersectional empowerment process (61).


“In talking to the student, I would also learn about him. He would talk about why he has psychological problems, and I would find out that his emotional outlooks and some of values were greatly shaped by his family of origin and have an inextricable relationship with his parents’ influence on him.” (FG1-2)



Second, empowerment took place when the participants began to recognize the strengths of the service users themselves. A philosophy of service enhancement emerged among some MHSP participants, who began to focus on the students’ personal strengths, rights, and competencies rather than their deficiencies. They expressed a commitment to creating a therapeutic environment in which the student service users feel respected, supported, and valued.


“We were praising you (referring to a student who was suffering from major depression and wanted to drop out) from the bottom of our hearts, (telling the student) ‘That’s how you are, that’s just great,’ and by encouraging him and then letting him embrace himself, he’s getting better now, too.” (FG3-5)



These service providers expressed a preference for choosing to believe in students and conveying their confidence in them in their services. They were able to provide a sense of hope and motivation among students with psychological problems, empowering them to self-manage and connecting them to support networks, thus improving their self-preservation during illness and life, and family–social connections (62, 63).


“We spread the new knowledge among the students and tell them how important it is. For the faculty and staff, this is another aspect of their employment, as it is for everyone else who spreads the word. Now, because of the establishment of a parents’ contact (network communication) group (on WeChat), this role will also be given to the parents. They will be told to pay attention to the students’ mental health. So, some of these support roles are also established for the parents, and in this way, all-round psychological promotion (care) for the students is provided.” (FG3-1)



In terms of empowerment actions, the MHSPs identified more cooperation, encouragement of participation, and ceding of decision-making power as key processes and outcomes. Some MHSPs expressed greater willingness to provide emotional and informational support and to share their experiences in implementing helping services when responding to university students’ mental health issues. In addition, many of the MHSPs mentioned that interactions on topics concerning mental health focus on guiding student participation and building partnerships with university students. In healthcare, empowerment interventions are a collaborative approach centered on the service user, resulting in a complex experience of personal change facilitated by healthcare workers (64). The participation of service users was considered an essential prerequisite for empowerment (65) because of the empowerment effect of engagement and the mutual mobilization of each other’s capacity. The MHSPs increased their synergistic interactions with service users (university students), prioritized their engagement in personal mental health promotion, and school mental health culture and encouraged the university students to build on their strengths and engage in collective action for health improvement. This situation suggests that service providers are particularly inclined to view empowerment in terms of increasing individuals’ knowledge, skills, and self-confidence (66).


“There are a series of knowledge science, lectures, group counseling, and some fun mental health education activities on my (university’s) side, and through a series of such actions, students can participate in a wide range of activities to achieve holistic mental health education and promotion and the reduce stigmatized perceptions (of mental illness).” (FG3-2)






3.2 Theme 2: Professional insights and motivation for organizational empowerment

Mental health researchers have argued that empowerment in recovery discourse is primarily focused on the individual level, meaning that interpretations or interventions on the wider societal level are increasingly suppressed or depoliticized in the implementation of recovery approaches (67). In contrast, in the MHSPs focus group interviews for this study, it was found that by engaging in empowerment training, it was possible to increase professional insight into organizational empowerment and advocate for action at a wider level to reduce the stigma associated with psychological problems, and call for more policy adjustments.

Initially, it is important to recognize the structural and systemic barriers to mental health. Through the discovery of factors outside of the individual service users’ system, a dialogue to explore organizational dilemmas, policy imperfections, and environmental impediments can begin. This, in turn, leads to a collective sense of empowerment and intention. True empowerment is a process that can be facilitated by removing barriers (68). Insights for collective empowerment are stimulated through collaborative group learning. These new insights empower the MHSPs to become practitioners engaging in (initiating) change. This leads to the development of safe contexts characterized by trust and collaborative partnerships that promote empowerment.


“The bigger obstacle is just the whole climate, I guess. This year is actually a little bit better; perhaps the teachers have a better feel for (i.e., understanding of) mental health, but in previous years it was not as good. Although we have been concerned about mental health issues, from the policy perspective to implementation at the school level, we still have limited knowledge. There is little we can do in that regard.” (FG3-2)



Furthermore, it is vital to move toward improving the mental health environment. Our interview data revealed that service providers strive to get involved in efforts to build interdependent and caring environments. MHSPs (both professional and non-professional) are called upon and encouraged to participate in group empowerment initiatives (69). After the ACE-LYNX training, the service providers conducted counseling, education, and advocacy activities, such as parent psychoeducation seminars and mental health promotion months, targeting the external environments affecting mental health and illness recovery, such as families, dormitories, classes, and communities. The aim was to shape interdependent and supportive external environments conducive to psychological interventions and illness recovery.


“Our school has been establishing initiatives to single out mental health as one of the issues about which people should be better informed. Advice has been given to students, staff, and parents with the aim of spreading knowledge regarding mental health. The goal is to help them to understand each other, help each other when there are difficulties, and ensure that they understand the importance of this message. The information is also circulated in the parents’ (network communication) group. I think our school will do a better job this year and our university will also do a good job.”(FG3-1)



Meanwhile, it is essential to advocate for the promotion of multi-actor collaboration. The service providers in the focus groups expressed their expectations regarding the multifaceted implementation of mental health facilitating actions at the student, college, school, inter-school, and school-hospital levels. Empowerment is both a concept that brings about desired outcomes and a process of social action. Having broader institutional values and policies helps create campus environments (70) that value student mental health and enhance supportive and inclusive service practices.


“This implementation also requires some cooperation between different parts of the school and the school and the community; for example, the school and the hospital. Support is required from the top to the bottom, and is also given to us, and we look for some cooperation and assistance from the school itself.” (FG1-6)






3.3 Theme 3: Non-self in the continuum of collective empowerment

A key empowerment concept in ACE-LYNX is “interdependence”. Through experiential learning activities, many participants recognized that the “self” does not exist independently of other people and the environment in which they live. This insight motivated them to move beyond individual service provision to become mental health champions, thus moving along the empowerment continuum to take action in groups and communities.


“Through this kind of activity, I feel like I’ve become more flexible—that is, first of all, there is a certain epiphany from my own life, there is a certain sublimation, so that the quality of my life has become improved. I give classes to students, and I’m trying to promote this part of the program and also trying to make a link between everyone, every person, the interdependence between people, and their connection to the world. By promoting the program and spreading it, it will help more people.” (FG2-3)



Many of the participants shared that the ACE model’s integrated empowerment pedagogy enabled them to develop psychological flexibility, which propelled them along the empowerment continuum with sustained momentum. Many became mental health champions beyond their workplaces.

First, experiential learning with interactive games helped contextualize and concretize the concept of empowerment. Some service providers indicated that they were relatively unfamiliar with the concept of empowerment and that they felt that its contents were implicit. The ACE-LYNX training was based on various scenario-based experiential game activities that were used to guide service providers to better understand the knowledge and practice of empowerment. Despite being novices in practicing these ACE activities, many of the participants indicated that they remembered the game interactions well and that the impact of the activity experiences helped them understand empowerment.


“The thing that really struck me was the Exclusion Circle. I was really rejecting these kinds of students (students with psychological problems) before—I had this kind of emotion. But after I participated in (the ACE-LYNX) intervention, I thought that (for them) this (psychological problem) is an object (that is) very impersonal, very normal, so since then, when I face any kind of (difficult situation), especially (with) students,……I think it’s very normal when they have abnormal emotions, and I think it’s very normal, and I think it’s very clinical” (FG1-3)



Empathy is the best accelerator in the progression from individual empowerment to higher levels of organizational and community empowerment. The MHSPs placed a greater emphasis on empathetic narratives (71), such as openly listening to the experiences and feelings of others, engaging in self-disclosure, respecting when and what students with psychological problems wished to share, as well as considering their unique insights, strengths, and experiences.


“I think the first thing to do for the students (service) is to be empathetic—even though I may not be able to empathize with them, I will listen to them (the students) and try to empathize with them as much as I can. I think that this is the way to gain the students’ trust, and then the effect of the heart-to-heart talk is also better” (FG1-2)



In listening to the service recipient’s story, the service provider facilitated his or her own understanding of the situation and circumstances, thereby adding to and creating meaning connected to the caseworker’s experience. The MHSPs reported that they tried to demonstrate attitudes that contributed to the empowerment process in follow-up services, such as engaging in self-reflective conversations and attending to the patient’s priorities and concerns. The process of empathizing with the service users involves the service provider realizing that in addition to providing support, they should perceive and take action in terms of the larger system.


“I tried to find a way to understand him and then switched to his perspective to experience his feelings. By doing so, I actually helped a few students when dealing with their academic work. Because some of the students’ situations are really tricky, there are times when the teachers really can’t take it in, and then I (when I encountered a similar situation again) felt that (he) was normal, and that we could understand him, (because) he himself is suffering first of all.” (FG1-3)



The MHSPs claimed to have achieved full-level empowerment through the experience–reflection–action cycle. Experiential learning is a key feature of group empowerment education. Group discussions, practical exercises and self-reflection are organized after explanations related to empowerment topics so that participating service users can set individual goals for themselves and plan how to practice at home. The providers can use what they have learned to reflect on their current practices through a mental health lens to support student well-being and evaluate how they might be supporting or hindering students. The project curriculum encourages participants to think beyond their own efforts and those of their organizations and to begin to shift their perspective to the broader impacts, with a deeper understanding of social justice and other wider meanings.


“If you go back to the whole social and community level, what kind of attitude did I have toward them? It caused some reflection and growth in myself.” (FG1-8)






3.4 Theme 4: Interdisciplinary challenges and divergences in empowerment action

Effective practice in school mental health is highly dependent on cross-disciplinary cooperation (72). The MHSPs in this study had a variety of professional backgrounds, including psychiatry, nursing, social work, and psychology. The advisors had more complex educational backgrounds (including polytechnic education and management sciences qualifications). MHSPs from different disciplines face different constraints and challenges in their service provision (73, 74). They might engage with empowerment differently and present divergences in action. At the same time, the shared mental health championship in the Linking Hearts Project also seemed to unify them in committed action.

In this study, the psychiatric service providers suggested that the empowerment orientation in ACE-LYNX had prepared them to add new dimensions to their services in a clinical setting. However, they highlighted the barriers and challenges involved. In China, by the time individuals are hospitalized, they are often experiencing severe illness symptoms of illness (75), making it difficult to engage them in ACE activities until they are stabilized. In addition, social stigma interferes with the understanding by family members, who are already filled with anxiety about their loved ones’ illness (76). All of these pose challenges in therapeutic interactions. As FG1-1 described that:


“In the past, when we talked to a patient about his/her medical history, we (only) looked at the records. After the activity, when I talk to the patients alone, we (will) listen to the patient himself, ask him(the patient) which point he doesn’t understand, or ask the patient directly—I personally (try to) get to have an understanding of the patient, and (this happens) quite a bit.”(FG1-1)

“After all, there is still a gap between our work (hospital psychotherapy work) and the work of university teachers (university counselors and the staff at psychological centers). Then again, we are working in the hospital. In the wards it is difficult to carry out these kinds of activities (experiential reflective activities). After all, they are already severe psychiatric patients. In addition (regarding mental illness), there is stigmatization. After we talk about it with them (the patient’s family), the family may inquire about how and why he (the patient) is suffering from this kind of disease. They (the family) may focus on the idea of genetic aspects, which may be considered embarrassing” (FG1 -1).



Unlike the psychiatrists, many university counselors were very appreciative of empowerment practices and had a deeper understanding of the individual-level values and knowledge of respect, skill development, self-worth, competence, and self-efficacy advocated by empowerment-oriented practices. This subsequently increased the MHSPs’ inclusion and willingness to implement counseling practices for students. However, some non-specialized MHSPs also expressed concerns about the practical application of empowerment practices for use at the community level.


“In the past, I knew that depression is a mental illness that needs to be treated, but I was not so tolerant of him (referring to a student suffering from major depression) and his behavior. After learning this, my tolerance for him has increased. Maybe it’s the “Compassion Meditation” (a practice activity), which (encourages) a kind of compassion, leading to acceptance that he is really in this predicament, and empathizing with his predicament, and transmitting this compassion to him. We’re learning these tools, and the experience is good. I just don’t know exactly how to use them yet, and I don’t know what support I need, what I can use.” (FG2-5)



In contrast, MHSPs with a professional background in social work have come to the fore in the translation of empowerment practices, and their actions have gone beyond frontline support and community advocacy for service users. This has enabled reflection on organizational policy reform and the cultivation of a social and cultural climate for mental health. This is because social work values, particularly the promotion of self-determination, strength-based perspectives, and social justice, are seen to be very much aligned with the underlying principles of recent mental health initiatives, including recovery-oriented, individualized service models (77).


“At the student level, by giving them meetings or having class meetings and so on, this knowledge has been popularized. There is a realization of the need for social justice, fairness, and equality—that in the whole society, in the whole collective, we need to be interdependent. We promote these concepts and then let them slowly infect every different student.” (FG3-4)



In the ACE-LYNX intervention, MHSPs from different disciplines were brought together to learn, collaborate, and work as champions to reduce the stigma around mental illness and promote mental health among students. In this context, despite the differences in their disciplinary perspectives, their shared goals and collaboration became potential resources that could enrich the pathway to collective empowerment.





4 Discussion

The importance of empowerment is emphasized in research on and the practice of mental health recovery (15, 17, 18). The empowerment of MHSPs is consistent with the goal of recovery-oriented services that advocate for the engagement of service users. Previous research has suggested that MHSPs lack the necessary knowledge, clarity, and experience to apply empowerment principles and that their ability to adapt empowerment practices to serve the needs of diverse service users therefore remains inadequate (78). In this regard, empowerment education and training mental health champions have become important mechanisms for improving skills and facilitating empowerment actions (79). This study analyzed the performance of service providers’ empowerment interventions with the aim of providing applicable experiences to promote empowerment practices among MHSPs.

Regarding the effectiveness of ACE-LYNX in promoting empowerment practices, we found that the intervention not only increased the MHSPs’ conscious awareness and brought about behavioral change through psychological empowerment, but also stimulated their professional insights into and motivation for organizational empowerment. This concurs with the findings of previous research on the pathways of empowerment education to realize the impact of the transfer of awareness, following the awareness-to-adherence model in the Healthcare Practitioner’s Guide (80). In group empowerment education, the process of uptake of empowerment by MHSPs passes through sequential, cognitive, and behavioral steps. First, there is awareness of empowerment, then intellectual endorsement of empowerment, followed by a decision to adopt empowerment in practice, and finally, in due course, actual successful adherence to empowerment practices. This again confirms that taking up the role of a health champion can increase the success of the timely integration of empowerment strategies into current practice and ultimately improve the delivery of mental health services (81).

We also found that the experience of empowerment at the individual empowerment level can be profound, immediate, and transformative. Many participants spoke passionately about their liberating experience of psychological empowerment, including increased confidence or improved self-concept as a result of collaborative learning or action (82). In the contexts of MHSPs, intrapersonal empowerment occurred through the practice of defusion from socialized self-blame, stigma, misconceptions, and prejudice toward vulnerable groups. This empowerment became interactional when the MHSPs integrated empathy, compassion, and advocacy into their practice, demonstrating humility, deep listening, respect, and high regards toward the service users as they provided support in problem solving, emotional support, and skill learning opportunities. Furthermore, as some participants demonstrated, once they reached psychological empowerment, they were able to view student mental health care in the context of organizational structures and policies. While this study did not capture the outcomes of organizational empowerment, which requires a longer time period, we were able to show that individual empowerment is an essential step toward and driving force in promoting organizational empowerment.

Conversely, at the community and societal levels, transformative activities are fostered through the joint participation of many stakeholders (decision-makers, community leaders, service providers, service users, etc.) and within the constraints of societal structures and policies. Community empowerment involves complex and often difficult processes. Due to the collective nature of community empowerment, it is often difficult for individuals to feel the experience of empowerment directly (83). As indicated in previous studies, community empowerment is an interplay between individual and community change over a long time-frame (84). However, psychological empowerment is a construct that incorporates the person’s perceptions and actions within their social context (85). Through interdependent interactions, individuals work toward the ultimate goal of collective empowerment (social and policy change) (86).

Our study’s results are consistent with previous findings on the multi-level nature of the concept of empowerment (87) and the dynamic nature of the empowerment process (88). We found that the empowerment practice of MHSPs expanded from the individual to the societal level through the links created by knowledge combination and the catalytic role of compassion in the ACE model. Compassion enabled the MHSPs to empathize with the service users’ psychological challenges to believe in the interdependence of members of the community, and to engage consciously in collective empowerment actions that promote social change. The learning process in the ACE-LYNX intervention was based on interactive simulation games with metaphorical meanings that enabled participants to visualize the implicit conceptual connotations. The group sharing also provided opportunities to build “social relationships” that were critical to moving participants toward their shared values, common goals, and finally committed action.

Additionally, the integration of empowerment into practices requires continuous engagement in the experience–action–reflection cycle. Previous studies have highlighted the contribution of competency-based approaches to the theory of change. Such approaches can guide participation and facilitate empowerment, and the concept of critical pedagogy is an important component of the ACE-LYNX intervention and other empowerment learning systems (89). Comprehensive interactive training strategies (experiential self-exploration, group interactive exercises and reflection) in group-based empowerment psychoeducation facilitate the active participation of MHSPs. As demonstrated in the ACE-LYNX intervention, empowerment occurs through an ongoing relationship of participatory dialogue, reciprocity, and equality that promotes self-reflection, understanding, and motivation to contribute to their organizations and communities. Participatory empowerment education is rooted in critical consciousness theory and promotes power sharing and the understanding of lived experiences. It also encourages participants to construct and share their reality and to take collective action for positive change. Through a continuous cycle of iterative critical reflection and dialogue, MHSPs are prompted to become aware of the structural and systemic limitations of psychological problems, allowing them to recognize that the plight of people with psychological problems requires not only solutions at the individual level, but also connections to the broader societal context and sensitivity to structural issues such as social injustice, which activates agendas around social justice.

This study found that there are diverse perspectives and divergences in empowerment action among MHSPs. This is consistent with the findings of previous studies on the understanding of multidisciplinary dynamics in promoting empowerment in mental health practice (90). This may be related to the fact that empowerment itself is a multifaceted concept (87), as well as to the disciplinary boundaries and cultures of the values of different professions, as revealed by studies of multidisciplinary collaborative empowerment. MHSPs from social work backgrounds continued to emphasize the community/social action dimension of empowerment practice: professionals from psychiatry backgrounds focused more on personal empowerment. There are also different degrees of knowledge–doing gaps among service providers of different specializations in the team due to differences in their understanding of empowerment and paradigms of action. The knowledge–doing gap is the difference between what health service providers know through education and experience and what they actually do when working with “real” users (91). This could be studied in more depth by researchers in the future, as the results of the knowledge-action gap analysis could help policymakers understand whether interventions are likely to be an effective means of improving health services, as well as identifying poor overall quality in providing mental health care and thus the root causes. The policy system for responding to mental health problems requires multidisciplinary decision-making to safeguard the well-being and rights of service users (92, 93).

Our study also has some limitations to our study. The first concerns the selection of the participants, who were mostly self-enrolled and were predominantly advisors. They were, therefore, part-time MHSPs in higher education for whom mental health services are not their primary responsibility. Second, as mentioned previously, this paper reports on one of many topics in the ACE-LYNX intervention, and uses mixed methods for evaluation, including quantitative data on MHSPs’ attitudes toward stigma and psychological resilience. A paper to report on the findings of our mixed-methods research and data triangulation could further contribute to knowledge on empowerment outcomes. Additionally, this is a cross-cultural implementation study. The ACE model was implemented and evaluated in Asian, Black, Latinx and other racialized communities in Canada. The influence of sociocultural and contextual factors cannot be ignored, especially in the conceptualization and understanding of multi-level empowerment. Discussion of these complexities was beyond the limits of this paper, but our team is analyzing this for future research and knowledge dissemination. Despite these limitations, this study provides evidence of the importance and potential benefits of integrating empowerment into the training and professional development of MHSPs and engaging them in becoming mental health champions beyond their workplace settings. Furthermore, this paper shows that after receiving empowerment education, MHSPs can play an important role in conducting collective mental health empowerment to reduce the stigma associated with mental illness.




5 Conclusion

Empowerment is recognized as a critical component of mental health care. The integration of empowerment education into professional training is critical. As illustrated in this paper, the process of developing an empowerment practice is characterized by the MHSPs moving from individual to collective empowerment along a continuum. As empowered MHSPs interact with each other and collaborate in working toward their shared goals, they contribute to organizational empowerment, which will, over time, advance community empowerment. Experiential learning, empathy education, and critical reflection can accelerate the continuous iterative transformative process of empowerment practices. To advance the integration of empowerment in mental health care, the engagement of organizational decision-makers and policymakers in empowerment training is also critical to ensure the alignment of empowerment values and competence at all levels of service provision. Building empowerment competence among decision-makers will contribute to more effective and inclusive policy decisions and equitable distribution of resources. Further research is needed to explore cross-cultural adaptation and implementation of empowerment education to advance knowledge and practice.
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Footnotes

1They, called Fu DaoYuan in Chinese, are personnel engaged in the daily ideological and political education of university students, and mental health education and psychological counselling is one of their important duties. There are full-time and part-time advisors, of which the full-time advisors include the deputy secretaries of the Party committees (party branches) of the school (departments), the heads of the academic and labor groups, and the secretaries of the Youth League committees (Youth League branches), etc.; the part-time advisors are selected and recruited from among the outstanding full-time teachers, administrators, and postgraduates.

2Each university has a Student Mental Health Education and Counselling Center, staffed by professional psychological counsellors [Each university will be staffed at a faculty-to-student ratio of not less than 1:4,000 and at least two per university.], which undertakes mental health education courses and psychological services for all students. It also provides training in psychological helping skills for full-time and part-time advisors, teachers, and student peer counsellors.

3The Ministry of Education advocates for the development of a sound collaborative mechanism between schools and mental health medical institutions to jointly deliver mental health services to students.
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Introduction: Although the relationship between subjective social status and depression in university students has been well-established, this association could be seen as a spurious one. Previous studies have shown that key variables like financial resources and age could play key roles in explaining the variances in social status and mental health outcomes. In this research, we assessed the complex interrelationships between subjective social status, financial resources at their disposal and depressive symptoms among university students within their young and middle adulthood stages.
Methods: A cross-sectional survey was conducted in a university in Ghana to sample 1134 university students through accidental sampling. The McArthur Scale and WHO-5 Well-being measure were used for the data collection.
Results: The results revealed that higher levels of subjective social status were associated with lower levels of depression. It was further found that the interaction between students’ pocket money and age played unique roles in the relationship between subjective social status and depression.
Conclusion: The study findings call on stakeholders in education to explore funding opportunities and to examine ways of empowering parents (financially) to adequately support the students. Health educationists and promoters, including psychologists, school counsellors and parents could compliment these efforts by helping to train and empower students through self-regulation or management skills to help improve their well-being. Continuous efforts are required to improve the financial status and mental health of students.
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Introduction

University students worldwide have been recognised as a group at increased risk of experiencing mental health challenges, especially depression, which is considered the leading cause of many disabilities and illnesses globally (1, 2). Depression is a psychological sickness characterised by chronic feelings of sadness, unhappiness, hopelessness, and apathy (2), affecting more than 280 million people worldwide (3). This chronic condition influences people’s discernments, feelings, behaviours, academic life, financial status, and relationships (4, 5) of which college learners are not excluded. Other scholars have reiterated that depressed patients are vulnerable to suicide, infectious diseases, and substance abuse (6–10).

Previous studies among university students have revealed extremely high to moderate depressive symptoms among this population, with a rising prevalence rate (11–17). For example, scholars have discovered that depression among students ranges from 10 to 85%, with reported depression rates being more than what has been identified in the general population (14, 18, 19). Within the African context, depression prevalence rates have been noted among university students in Nigeria (7%), Kenya (25.2%) and Ghana (39.2%) (20–22).

Subjective social status (SSS) is generally considered as a significant predictor of psychological well-being and mental health in various samples, such that people who evaluate themselves as having higher social status or economic well-being in life are likely to feel better and healthier than the those who perceive themselves otherwise (23–27). The SSS of individuals is assessed from the perspective of objective social status. Objectively, social status is estimated based on the amount of resources people possess using three main indicators: income, education, and work/occupation (28). On the other hand, SSS reflects how people (inter-subjectively) assess their status relative to others in society based on income, education, and work (29–31). Unlike the objective social status, the SSS provides individuals the opportunity to judge which indicators of the objective social status are the most important determinants of their SSS (32, 33). This measure provides a sense of inner judgement, satisfaction, and joy because individuals rate how they see themselves and are not necessarily bracketed in any fixed income benchmark. For instance, with a particular income level, one may be rated as belonging to the low social class on the objective scale, however, such individual may be content with that income level and possibly rate themselves subjectively as belonging to the high social class group.

In Africa, and particularly, in Ghana, it has been observed that university students (and even pre-tertiary students) have the tendency to rate themselves on how well they see themselves relative to others (34, 35). Previous studies on the SSS and mental health outcomes have reported that people’s impression of their social status affect their health and overall well-being (24). Interestingly, Hoebel et al. (36) in their research observed that the SSS of individuals had greater chances of affecting mental health compared to the objective measures of social status (socio-economic factors). According to the social comparison theory (SCT), much of this social evaluation is due to people’s efforts in improving their lives (37, 38). A review of 53 previous investigations by Hegar et al. (39) showed that low SSS was associated with different symptoms of illness, including depression, even when controlling for socioeconomic factors such as income, employment, and educational level (36, 40). Among university students, Rubin et al. (41) found a positive connection between subjective view of social status and social connectedness with peers. Rubin et al. (41) also found that SSS and social contact with peers negatively predicted depression but positively predicted well-being, suggesting that higher SSS can reduce depressive symptoms among college students.

Several earlier studies have shown that financial resource is a significant variable that affect the strength and direction of the relationship between SSS and depression among college students (12, 42–54). What is remarkable about previous research is that students who report financial stress and strain are more likely to experience depressive symptoms. In addition, these scholars found that university students often have financial challenges, with those from poor background (less privileged families) exhibiting intense anxiety and depressive symptoms. In a discussion of the reciprocal relationship that exists among societal position (social status), economic resources, and mental health, it has been demonstrated that people’s evaluation of social status can have significant and serious health repercussions beyond the influence of objective socioeconomic status indicators (24, 26, 27, 36, 40, 55).

One of the approaches to assessing the financial resources of university students is through the money they have at their disposal (47). Pocket money (allowance) is a common phenomenon used as an indicator of financial resource availability for students who live away from home and need money for various purposes (56). Research evidence has shown a positive association between the socio-economic background of students and their pocket monies (57). In this research, pocket money was used to depict the financial resources at the disposal of the students, including monies from family relatives, parents/guardians and friends for support (58–62).

Situated within the self-determination theory, it is suggested that having enough money helps students socialise, increase their independence, build relationships with peers, and even demonstrate higher potentials in their academic work (63). Subsequently, the lack of financial support (i.e., inadequate pocket money) affects the satisfaction of these psychological needs and leads to psychological problems (depression) and feelings of negative social status (6, 64). The longstanding relationship between SSS and depression has been found to be a function of age of the individuals in question, especially for university students (5, 12, 65). For instance, Chen et al. (12), for example, found that older students suffer high levels of depression than younger students because they have more stressors emerging from work/employment, marriage, finances/economics, and graduation which potentially affect their SSS. This understanding, therefore, suggests that the connection between SSS and mental health may differ between young and middle-aged students (36).

Ghana is classified as a lower-middle income country, and there is considerable evidence that the level of multi-crime poverty among its entire population (13.6 million, 44.1% to 14.4 million, 46.7%) continues to rise. In addition, the global poverty rate increased from 11.1% in 2019 to 11.3% in 2022 (66–68). In this population, most students have been supported by their parents or guardians to attend school since childhood. Therefore, in light of the above, college students from different socioeconomic backgrounds may experience mental health challenges due to poverty-related problems.

Although depression has been studied globally and to some extent in Ghana, majority of these studies have focused on the assessment of the prevalence of depressive symptoms among different populations in Ghana (20, 50, 69). Additionally, several mental health researchers have focused primarily on investigating objective variables of socio-economic status of people, including educational level, income and employment, and ignored the subjective measure of social status. Further, there is a paucity of evidence about the link between appraisals of SSS and the risk of depression (36). To date, little is known in Ghana considering the unique relationships between SSS and depression, with financial resources (i.e., income or pocket money) and age as moderators in these associations. It is recently that Quansah et al. (47) examined the role of monetary resource in the association between SSS and well-being among adolescents in schools. Although the authors established that monetary resource moderated the link between SSS and well-being, the study was carried out among secondary school students and age was not moderated as well.

Considering that mental health among university students is getting worse over time, with high rates of mental disorders involving depression (14, 42), there is an urgent need for more information on how SSS, pocket money, age and depression are connected to create further awareness, promote mental health, and minimise depressive disorders among university students. The findings of this study could help provide additional insight to stakeholders to guide mental health policies in higher institutions and interventions aimed at primary prevention and minimization of mental disorders among university students. The rationale of this study was to examine the moderated moderation of SSS (independent variable), and depression (criterion variable), with financial resources and age as moderators among university students in Ghana. Three specific objectives were addressed; (1) assess the relationship between SSS and depressive symptoms of university students, (2) examine the role of pocket money in the relationship between SSS and depressive symptoms of university students and (3) examine whether the relationship between SSS and depression as moderated by pocket money differ across age among Ghanaian university students. The conceptual framework linking the study variables is illustrated in Figure 1.
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FIGURE 1
 Conceptual framework.




Materials and methods


Design and participants selection

The descriptive cross-sectional survey design was employed to accidentally select the sample for the study. The sample (n = 1,134) covered university students from the University of Education, Winneba in Ghana. The sample size for this study was determined using a priori statistical software G*Power version 3.1.9.2. The participants were in their 1 to 8 semesters. A semester typically is made up of 14 to 16 weeks of in-school operations. This period encompasses lectures and examinations.



Measures

Data were gathered using a questionnaire from previously validated scales. The questionnaire contains items on SSS, depression, pocket money and demographic profile of respondents.


Predictor: subjective social status

The SSS of the students was measured using McArthur’s Scale (29, 70). SSS is a single-item measure that assesses a person’s perceived rank (social standing) relative to others in a group. In this measure, participants were presented with a ladder with each rung labelled with a number between 1 and 10 with the higher scores suggesting higher SSS. The rungs represent where people stand in relation to others in their community or school. The higher rungs (i.e., the top of the ladder) represent those who are better off—they have more money, education, and better jobs and those at the bottom are the people who have the lowest standing in the community or school—who have the least money, least education, and the least respected jobs or no jobs. Participants are asked “at this time in your life, relative to other people in your community or school, what rung of the ladder do you think you stand on, from 1 (worst off) to 10 (better off)? The McArthur scale is psychometrically valid and reliable in English (29, 70, 71). The single score provided by each participant was used for analyses.



Criterion: depression

University students’ depression as a criterion variable was assessed using the WHO-5 well-being index (72, 73). The WHO-5 is conceptualised as a unidimensional measure with each item rated on a six-point Likert scale ranging from 0 (at no time) to 5 (at all the time). Some typical items on the scale include “I have felt active and vigorous,” “I have felt cheerful and in good spirit” and “I woke up feeling fresh and rested.” The raw score theoretically ranges from 0 (lowest well-being) to 25 (highest well-being). For ease of data analysis, the overall score of 25 is multiplied by 4 to obtain a composite score ranging from 0 to 100. The WHO-5 has adequate validity in screening for depression among several cohorts including university students (74–76). Quansah et al. (75) have found the WHO-5 well-being index to be an appropriate instrument for screening depression in Ghana with fair divergent and convergent validity estimates. In screening for depression, lower scores (i.e., <50) suggest depressive symptoms while higher scores (>50) imply sufficient well-being of the participant. Using the McDonald Omega method, the data for this scale in this study yielded a reliability estimate of 0.811.



Moderator variables: pocket money and age

In this current investigation, students’ pocket money was operationalised as financial resources or income at their disposal. This may be money for school fees, or money for buying food and school-related materials (59, 61, 62, 77, 78). The respondents were asked to rate the financial resources at their disposal whether they received from their parents/guardians (or other sources) using response options ranging from no money to completely sufficient money; this measurement approach is supported by Chun et al. (79).

The age of the students was also used as moderating variable. The age of the respondents ranged from 18 years to 42 years old. The mean age was 27 years. Participants who were between 18 and 25 years were classified as young adults whereas participants who were within the age range of 26 to 42 were considered to be in their middle adulthood stage. About 46.3% (n = 525) of the participants were within the young adulthood stage whereas 53.7% (n = 609) were found to be within the middle-adult group. It could be observed that the greater proportion of the sample were middle-adult students which may not reflect a typical university population, especially in most westernised world.

This age-sample distribution is attributed to some factors. First, the rate of poverty in Ghana is on the rise and at the highest point than in previous years (80). This situation has resulted in delayed enrolment into higher education institutions due to financial challenges. A common practice is that most individuals delay their tertiary education after secondary school to work to amass financial resources to be used to further their education. Secondly, a significant number of students from the University of Education, Winneba (where this study was conducted) are people who have diploma degree and seeking for Bachelor’s degree. Such students have gone through 3 years of tertiary education either at the training college or technical university (81). Previous studies conducted in this same university have revealed a similar population distribution in terms of age (82, 83). Besides, the convenient sampling approach adopted could have skewed the sample to include these students with diploma degree qualification. These dynamics resulted in the nature of age distribution of the university students.



Covariates

Three demographic variables of students including sex (male vs. female), educational level (bachelor vs. postgraduate) and the number of semesters (1 to 8) were controlled as covariates. Dummy variables were created for these variables. For gender, the female category was used as the reference group. Regarding educational level, bachelor’s degree was used as the reference group and semester 1–2 was used as a reference group for the number of semesters.



Data collection procedure

Prior to the data collection, ethical protocols were ensured. The study was approved by the Institutional Review Board of the University of Education, Winneba, Ghana with reference number DAA/P.1/Vol.1/39. The study was conducted among undergraduate students at the University of Education, Winneba in Ghana who had agreed to partake in the study. The data collection took place at the premise of the university. Participants were contacted for their availability and willingness to participate in the study. The data collection commenced from February to March 2021 (2 months). This was the period the schools had begun a new academic year after COVID-19 had subsided. Two research assistants were employed and trained to help collect data for the research. As part of the training, participants were systematically guided through each item of the instrument to help them clearly understand and use the instrument without confusion. The survey instruments were given to the participants immediately before lectures to respond to the survey items within 20 to 25 min with the help of the research assistants. The items on the questionnaire were explained to the respondents to avoid any misinterpretation. Apart from ensuring that all COVID-19 safety protocols have been adhered to, ethical considerations such as anonymity and confidentiality were also maintained. The students were asked not to write their names on the questionnaire, and they were assured that their identity would not be revealed to anybody. Further, they were assured that any data provided would be used solely for academic purposes. The selected students were asked to sign the informed consent form.




Data analyses strategy

The data analyses started with descriptive and bivariate computations to explore the data and understand the associations existing among the major variables of the study. Using sex, education level and the number of semester as covariates, regression-based moderated moderation analysis was performed to address the research questions. For the moderated moderation analysis, age and pocket money were used as the primary and secondary moderators, respectively. SSS was used as the predictor and depression level was used as the criterion variable. The Hayes PROCESS framework was used to model the relationship existing between the variables. We used 10,000 bootstrap samples using Model 3. Significant results were evaluated on the basis that the confidence interval for the parameter estimate did not include zero. All inferential analyses were performed at 95% confidence level with an alpha of 0.05. SPSS (version 25) computer programme was used to process the data analyses.




Results


Descriptive and bivariate analysis

The study comprised more male students (72.3%) compared to females across young adults and middle adulthood stage. Over 80% of the participants read programmes at the Bachelor’s degree level. The students reported a varying number of semesters they have been on campus. All the students reported that they have received some level of pocket money. For instance, a greater proportion of them indicated that the pocket money was not sufficient (31.8%) or less sufficient (49.6%). The perceived social status reported by the participants were from 3 to 5 (with 10 being the highest score suggesting highest SSS and 1 being the least) among students in the young and middle adulthood stage. Depression levels were reported to be low by most of the participants (Table 1).



TABLE 1 Descriptive and bivariate analysis.
[image: Statistical table comparing young adults (n=525) and middle adults (n=609) across variables: sex, education, semester, pocket money, social status ladder, and depressive symptoms. Percentages and chi-square values are provided. For sex, females are 72.3%. Education shows a higher percentage with a bachelor's degree. Most are in the third to fourth semester. Pocket money is mostly less sufficient. The social status ladder is highest at level four. Depressive symptoms are primarily low. Chi-square values indicate significant differences at varying p-values.]



Relationship between SSS and depression of university students in the young and middle adulthood stage

First, we examined the connection between SSS and depression among university students, while controlling for some key variables in this study. The analysis revealed that SSS significantly predicted depression in university students in the young and middle adulthood stage, B = 10.970, SE = 0.815, BootCI (9.371, 12.568; see Table 2). More explicitly, higher levels of SSS were associated with lower levels of depression whiles lower levels of SSS were linked to higher levels of depression.



TABLE 2 Parameter estimates for the relationship between SSS, pocket money, age and depression.
[image: Statistical table showing regression analysis results with columns labeled Coeff, Se, t, LLCI, and ULCI. Rows include variables such as Constant, SSS, W1, W2, W3, various interaction terms, Z1, Sex, Education level, and Semester. Model summary indicates R-squared and other statistical measures.]



Moderating role of pocket money in the relation between SSS and depression of the university students

The study also assessed whether the relationship between SSS and depression in university students differed based on the sufficiency of their pocket money. A significant moderation effect of pocket money was observed in the relationship between SSS and depression, F(3, 1,121) = 4.311, p = 0.005. Particularly, the moderator, pocket money, contributed about 8% of the variance in depression when all other variables are controlled for. Higher SSS levels were strongly linked to lower depressive symptoms (improved well-being) for students with sufficient (B = 4.205, SE = 1.281, BootCI[6.717, 10.692]) and completely sufficient pocket money (B = 5.618, SE = 6.140, BootCI[6.429, 17.666]). The result implies that for students with sufficient pocket money (compared with insufficient pocket money), their SSS could easily enhance their well-being and subsequently, reduce depressive symptoms.



Moderating role of age in the moderating effect of pocket money in the relationship between SSS and depression among university students

We also evaluated the intervening role of the interaction between pocket money and age in the relationship between SSS and depression among university students. It was discovered that age solely failed to moderate the SSS-depression relationship, F(3, 1,121) = 0.949, p = 0.330. That is, the relationship was not different for students in the young and middle adulthood stages. However, when age interacted with pocket money (acting as moderator), some differences in the SSS-depression relationship were discovered, F(3, 1,121) = 9.657, p < 0.001. The probing results, as presented in Figure 2, revealed that high SSS levels were strongly associated with low depressive symptoms (improved well-being) for middle-adult students with completely sufficient pocket money (compared to young adults with completely sufficient pocket money).

[image: Scatter plot with two panels showing the relationship between subjective social status and well-being in young and middle adulthood. Different colored circles represent levels of pocket money sufficiency: not sufficient, less sufficient, sufficient, and completely sufficient. The top panel depicts young adulthood, and the bottom panel shows middle adulthood. An interpolation line is present in both panels, indicating an upward trend.]

FIGURE 2
 Probing the moderated moderation effects.





Discussion

Although previous research has demonstrated a significant relationship between SSS and depression among university students globally (84–89), the moderating roles of pocket money and age in this relationship have not been the focus of attention previously in the university context. The main contribution of this present inquiry is reflected in the analysis of moderated moderation effect of pocket money and age in the links between SSS and depression in young-adult and middle-adult university students in Ghana.

The study discovered that higher levels of SSS were associated with lower levels of depression whiles lower levels of SSS were linked to higher levels of depression. This finding extends the outcome from earlier researchers who reported that SSS negatively predict depression among university students (84, 88). High SSS among university students is an indication of their perceived predictability and controllability of their academic and social environment (90, 91). Students having high SSS may mitigate the experience of social vulnerabilities because they possess the innate ability to mobilise social support. However, university students with lower SSS are more susceptible to mental and physical health problems (92–94). Our finding is supported by prior investigations that have shown that lower SSS is related to poor mental health among students (85–87, 89, 95, 96).

A slightly different view was held by Collins and Goodman (97) that although high SSS predicted minimal depression, the association is likely to be overblown in cross-sectional research, especially when some important factors are not controlled (e.g., baseline health, age, cognitive impairment, etc). Indeed, we share in the findings of Collins and colleague’s and reiterates these factors when not controlled could influence the students’ own judgement of their human, social and cultural capital. A notable determining factor of SSS is the self-esteem of the participants—this is likely to make a difference in the findings across studies (98, 99). For example, study participants with high self-esteem are more likely to provide higher SSS compared to those with low self-esteem. From the perspective of social comparison process theory, students who make comparisons in the school or society would be happier if they are better off than their group of comparison (37), as this would improve their learning efficacy, self-confidence, and self-esteem. The impact of SSS on depression may have implications for academic achievement because students with higher SSS are less emotionally distressed. The results of this study point to a need to consider SSS in both mental health counselling and academic advising of university students as it may be amenable to intervention.

A positive and significant moderation effect of pocket money in the relationship between SSS and depression (when moderated by age) among university students was identified. For students with sufficient and completely sufficient pocket money, low SSS levels significantly predicted declining well-being and increased depression (when age intervened) and vice versa. These findings are novel in the context of Ghana and Africa, and it lends support to previous studies that have established that students’ monetary resources (i.e., money) mediated the positive association between SSS and mental health problems among students (36, 87). Students who reported having a lower SSS rated lack of money as having a relatively large impact on their mental health, hence, the likelihood of poorer mental health (87). Lower objective SES (as measured by student income) and lower SSS were independently associated with declining psychological health outcomes among students (e.g., depressive symptoms) (36, 46, 47). This finding stresses the significant role of students’ pocket money or income in strengthening the positive association between SSS and mental health outcomes, when age is controlled. This result is not surprising since money is a resource that can be used to buffer the impact of stressful events on mental health. For example, students with sufficient pocket money (i.e., income or financial resources) purchase anything of their choice which may place them on higher status relative to their peers who cannot afford to purchase similar items. Importantly, the students with sufficient pocket money might feel in control of financial strain as a potential stressor in their lives both in school and/ or perhaps at home or elsewhere. Students with more money can afford to pay for stress-relieving activities, such as social activities. The presence of sufficient pocket money among the students might build their academic confidence and resilience (87, 100).

Generally, the university students reported minimal levels of pocket money (i.e., not sufficient, and less sufficient) and those with completely sufficient pocket money experienced low depression compared with their counterparts with sufficient pocket money and less sufficient pocket money. This finding corroborates with reported studies which revealed that students with insufficient pocket money tend to exhibit psychosocial dysfunction and poor mental health problems (56, 101, 102). It must be mentioned that students’ pocket money (i.e., financial resources or income) is considered as social economic status. Accordingly, both students’ social stratification (i.e., SSS) and financial resources or income (pocket money) contribute to socio-economic health. This linkage may act as a buffer in reducing mental health problems (e.g., depression). It suggests that when parents or guardians provide no pocket money or less sufficient pocket money for their wards with the presence of low SSS, such students are likely to exhibit some level of depressive symptoms (89). This finding highlights the essence of a high level of SSS with high sufficient pocket money in ensuring lower levels of depression.

University students with sufficient financial resources (i.e., pocket money) are likely to come from families with high socio-economic status or high-income levels as has been revealed in previous research (78). This observation is quite understandable since the students’ income or financial resources (i.e., pocket money) usually come from the incomes from family relatives (e.g., father, mother, siblings) and thus, a reflection of a higher socio-economic status of the family. Moreover, parenting style plays a crucial role in determining pocket money of university students, regardless of whether the family is wealthy or not (103, 104). In this case, the reported pocket money level by the students may not necessarily be a reflection of their parents’ socio-economic status, as some parents will provide insufficient pocket money in order to regulate their wards spending behaviours.

The findings from this study can be explained from the perspective of fundamental cause theory, which posits that people with poor socio-economic status would have limited access to health, health-related information, and psychological services, which leads to poor mental health (105). Consequently, the poor socio-economic status of students can be equated to less sufficient or not sufficient pocket money leading to depression. This result underscores the tendency of insufficient pocket money resulting in depression among students. University students from lower socioeconomic backgrounds tend to have poorer mental health than students from higher socio-economic status backgrounds (14, 15, 106–109). Low pocket money (i.e., monetary resources or income) among students could lead to financial distress, mental health problems (i.e., depression) and poor academic achievement. This implication supports the findings of previous studies that low or inadequate pocket money was associated with students’ hunger, school dropout, truancy behaviours, late attendance to class, and poor attention span in class (110). University students believed that their mental health suffered because of insufficient income or financial resources (i.e., pocket money) (102, 111–116). As students have indicated their pocket money was insufficient, they are more likely to be vulnerable to psychological and emotional consequences. Consequently, students need pocket money for their personal upkeep and procurement of educational-related materials and other consumables they may need to facilitate their stay. Acquisition of these items may ease the discomfort they are likely to experience in the absence of those materials.

In addressing research objective two, it was discovered that the age of the students failed to moderate the SSS-depression relationship. These findings imply that the significant association between SSS and depression among students is not sensitive to the age of the students. Thus, both young and middle adults have the same level of SSS and depression. This result is consistent with prior research that has shown that the age of students does not moderate the relationship between SSS and depression (5, 65). Our finding that age does not act as a mechanism or buffer in the relationship between SSS and depression among students provides no sufficient support to previous investigations that age plays a vital role in the relationship between SSS and depression among university students (5, 12, 65). Previous studies claimed that older students face more stressors regarding employment, marriage, economic and graduation pressures which could potentially affect their SSS. Conversely, evidence from our data revealed that there is the possibility that holding age constant, a higher SSS among students might minimise depression and improve mental health among young and middle (36). The disparities between the current investigation and the previous studies may be attributed to study contexts, measurement of variables and sample characteristics. The present study was executed in Ghana while the previous studies were carried out in Europe, America, and Asian countries.

Despite this finding, age interacted with pocket money (acting as moderator) to moderate the relationship between SSS and depression. Compared to the young adults with completely sufficient pocket money, high SSS levels strongly predicted declining depression levels for middle-adult students with completely sufficient pocket money. In other words, students in their middle adulthood stage experienced less depression when they report their pocket money to be completely sufficient with the same level of SSS. This finding implies that middle-adult students with sufficient pocket money (i.e., income or financial resources) are unlikely to experience financial difficulties or distress as compared to young adults. As explained earlier, with sufficient pocket money, middle adults can purchase anything of their choice and can afford to pay for stress-relieving activities, such as social activities. This could increase their satisfaction and reduce depression that would arise from financial difficulties.

Drawing on the self-determination theory, having sufficient money could assist students to get involved in social activities to enhance their sense of independence, connect socially with friends, and even feel competent in their academic work (6, 63, 64). From the social comparison theory, middle adults having sufficient pocket money, may rank themselves higher compared to young adults in relation to other students in the school or communities. This could build their sense of belonging and self-esteem leading to higher psychological well-being or reducing mental health problems such as depression. This finding suggests we strengthen the financial resources (i.e., pocket money) of both young and middle adults in school since pocket money is considered an objective socio-economic status to boost their SSS and reduce depression.



Strengths and limitations

This research draws its strength through the application of a more robust statistical procedure in examining the moderated moderation effect of pocket money and age in the links between SSS and depression in young and middle-adult university students in Ghana. This is a novel study in Ghana because, to the best of our knowledge, the moderated moderation effect of pocket money and age in the linkage between SSS and depression in young and middle adults has not been studied using data from Ghana. The study also relies on the sample size and sample design for its strength. As data were collected using self-administered questionnaires, social desirability bias should have been low, because this type of bias mainly occurs when interviewers are involved in the data collection process. The metric scales of the pocket money and SSS measures and the use of their standardised values in the regression models enabled adequate comparison of their associations with depressive symptoms. The research findings provide solid support to the theory of social comparison process, fundamental cause, and self-determination theory to underscore that the relation between SSS, pocket money and depression is not a straightforward one; but requires other intervening variables.

The present research used a cross-sectional design. Hence, no firm conclusions can be made regarding the causal direction of the associations among variables. Therefore, longitudinal, and intervention studies would provide a much better view of the causal link among the variables. Adopting the self-report measures may affect the validity of responses when recalled responses are not accurate and this may introduce some subjectivity in the responses. There could be also several competing factors in determining pocket money and SSS. Thus, the measurement of pocket money and SSS were not objectively determined, but rather in a subjective manner (i.e., reported by the university students). The subjective measurement of SSS and pocket money, to some extent, depends on cultural values, prior experiences, and interactions with the surrounding environment (117). Future researchers could make use of objective measures of SSS and pocket money. Additionally, the use of convenient sampling may pose a limitation on the representativeness of the sample used in this study (118).



Practical implications

The study finding demonstrates that among students with poorer financial health, the influence of SSS on mental health is greater. Therefore, future mental health interventions targeting students, especially targeting students with poorer financial health, should incorporate components of strengthening SSS. The study calls on several stakeholders in education and health promotion including psychologists, school counsellors and parents to be involved in the training and empowering process to facilitate superior well-being among university students. Providing financial support and satisfaction, health, and well-being of students should be of high priority among educators and parents. Interventions (e.g., bursaries, grants, loans) should be provided to increase the financial resources or income of young and middle adults in schools. More importantly, parents should be empowered through the creation of jobs so that sufficient levels of pocket money can be provided to university students to help reduce education-related inequities. The university should empower students to mobilise and reflect on the limited resources available to them. Empowering young and middle university students might offer a state of balance for them by reflecting on how to use existing resources to attain better well-being.



Conclusion

The findings from the current investigation underscore the need for strengthening both the SSS and socio-economic status of both young and middle university students in reducing mental health problems (i.e., depression). Low SSS, insufficient and less pocket money (i.e., financial resources or income) are associated with depression levels in young and middle-adult students. Interestingly, students’ money at their disposal and their age are largely relevant variables in this process. Similarly low to moderate SSS with less sufficient to sufficient pocket money results in worse depression, reflecting the issue of how inequalities generate further inequalities. Planned interventions should focus on students’ pocket money (i.e., financial resources or income) to address social class differences to help promote their mental health, especially on the risk of depression.
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Introduction: Materialism has consistently been associated with mental health problems, such as depression and anxiety, and with a decline in overall wellbeing. This article seeks to deepen the understanding of whether or not the level of materialism is reduced when a sense of gratitude is instilled and, if so, how.
Methods: After a thorough literature review, two empirical studies are presented. Study 1 has a quasi-experimental design and a sample of adolescent individuals in a major city in Brazil. Study 2 takes the form of a survey, completed by parents, in the same city.
Results: Study 1 demonstrates that a gratitude-based intervention can reduce the subjects’ belief that material wealth brings happiness and signifies success. Study 2 suggests that parents who express gratitude have a perception of raising less materialistic children.
Discussion: These conclusions add to the theory and practice of consumer psychology and responsible consumption, particularly in relation to the behavior of young people, pointing toward ways to reduce excessive consumption through a simple and easily applied intervention: the stimulus of gratitude.

Keywords
 gratitude; materialism; young consumers; intervention; mental health; wellbeing


1 Introduction

“There is so much to be grateful for, just open your eyes.” (Anon.)

Materialism, defined as “the importance a consumer attaches to his worldly possessions” (Belk, 1984, p. 291) and as “a set of central beliefs about the importance of possessions in the individual’s life” (Richins and Dawson, 1992, p. 308), has been consistently linked to mental health issues and a decline in overall wellbeing. Several studies have associated materialism with depression (Mueller et al., 2011; Otero-López and Villardefrancos, 2013; Muñiz-Velázquez et al., 2017; Wang et al., 2017, 2020; Teng et al., 2022) and anxiety (Otero-López and Villardefrancos, 2013; Teng et al., 2022). Furthermore, materialism has been demonstrated to significantly contribute to the prevalence of addictive behaviors, including compulsive buying (Mueller et al., 2011; Otero-López and Villardefrancos, 2013; Harnish et al., 2019), gambling addiction (Burroughs and Rindfleisch, 2012), and addiction to social networking sites (Wang et al., 2020). Overall, materialism exhibits a negative association with subjective wellbeing (Burroughs and Rindfleisch, 2002; Wang et al., 2017) and satisfaction with life (Mueller et al., 2011; Muñiz-Velázquez et al., 2017). Individuals exhibiting materialistic tendencies often experience greater loneliness (Pieters, 2013) and lower self-esteem (Tsang et al., 2014; Nairn and Opree, 2021).

Initiatives discouraging materialism might thus be undertaken to promote mental health and wellbeing by encouraging individuals to diminish the importance attached to their possessions and thereby encourage them to avoid excessive consumption. It is logical to argue that initiatives such as those would be potentially effective if tailored to young people during their development into consumers. One possible strategy for achieving that aim could be to instill a sense of gratitude, which is defined by Emmons and McCullough (2004, p. 9) as “the recognition and appreciation of an altruistic gift,” in those future consumers or even in such key referent individuals in their ambit as their parents. It is commonly asserted that children and adolescents have become increasingly market-mature (Valkenburg and Cantor, 2001), potential influencers of family shopping patterns (Nørgaard et al., 2007) and more materialistic than previous generations (Schor and Henderson, 2008). Compared with their less materialistic counterparts, materialistic young people apply more pressure on their parents in the purchase process on average and specifically think that more should be spent on their birthday and Christmas gifts (Goldberg et al., 2003).

The existence of a sense of purpose in life has been identified as an intermediary factor in mitigating the adverse relationship between materialism and mental wellbeing (Aruta, 2023). It has been suggested that public policies aimed at reducing children’s and adolescents’ materialism—for example by limiting or regulating exposure to marketing communications—have in practice failed to achieve the expected reduction because “they do not address the underlying insecurities that give rise to excess consumption behaviors” (Burroughs et al., 2013, p. 21). Alternative strategies to help children and adolescents resist the rise of materialism in contemporary society must therefore be sought by parents and educators concerned with this issue, such as a focus on rearing socially secure children (Burroughs et al., 2013). It is known that children’s emotional health is enhanced when they express gratitude (Emmons and Shelton, 2002). That quality could be considered as an antidote to materialism (Tsang et al., 2014) since grateful individuals do not prioritize material success as a key factor in the experience of happiness (McCullough et al., 2002).

Two complementary empirical studies will be presented in this paper. The objective of the first study is to provide a better understanding on the causal relationship between gratitude and materialism and its effects on young consumers. The quasi-experimental design of Study 1 was built especially on that of a study by Chaplin et al. (2018), to test whether or not manipulated experimental conditions of low effort and ease of expressing gratitude would diminish materialism. It differs from their study, however, in so far as materialism was treated there as a unidimensional construct whereas Study 1 explores it more broadly as a multidimensional construct, composed of centrality, happiness, and success (Richins and Dawson, 1992). The objective of Study 2 was to elucidate the relationship between parents’ disposition to express gratitude and perception of children’s level of materialism, if any, and to test the extent to which that disposition in the parents resulted in less materialistic children. Considering that public policy initiatives to fight materialism have shown poor results so far, Study 2 helps to clarify the role of family and upbringing in discouraging materialism and ensuring responsible consumption.

It has been asserted that most studies of gratitude as a phenomenon carried out in the U.S.A. “have focused on convenience samples of Caucasians from school districts in high socioeconomic status neighborhoods” (Chaplin et al., 2018, p. 7). By contrast, the purposive samples selected for Studies 1 and 2 contain low-income adolescents from a developing country, Brazil, living in families with a monthly family income below the equivalent of US$ 600.00. “Adolescent” is defined by the World Health Organization as an individual between 10 and 19 years of age. It has been found that choosing a desired gift is so important to parents in Brazil that 8% admit to entering into debt to buy the “right” Christmas gift for their children (SPC Brasil, 2018). The excesses detected in childhood consumption behavior in Brazil led to the publication of a formal Resolution relating to advertising and marketing communication directed at children and adolescents by National Council for the Rights of Children and Adolescents (2014). Although it has been seen to diminish extravagance directed at children to some extent, the Resolution is not backed by any type of sanction against those who contravene it, with the result that parents and educators concerned about materialism have to search for alternative ways to cope.



2 Theoretical background


2.1 Materialism

Research studies have demonstrated an effect on the mental health and wellbeing of consumers who overvalue their material purchases (e.g., Burroughs and Rindfleisch, 2012). The fact that materialists are, on average, less happy than non-materialists can be explained in terms of Gap Theory (Solberg et al., 2004), which asserts that the former have higher expectations of the satisfaction material goods can deliver. Richins (2013) has shown that such expectations cannot be satisfied simply by the purchase of material goods, leading to a decline in positive emotions. In the effort to maintain positivity, materialists continue to crave new purchases and thereby experience chronic dissatisfaction (Tsang et al., 2014).

Richins and Dawson (1992) have identified three dimensions of materialism: centrality, happiness, and success. With regard to the first of the three, it is argued that materialistic individuals place possessions and their acquisition at the center of their life experience. Materialism is thus a way of life in which the consumption of material goods is a goal, informing an individual’s life plans and, ideally, giving meaning to his or her life. About the second dimension, the argument is that materialists see possessions and acquisition as an essential route to satisfaction and wellbeing. As Belk (1984, p. 291) put it: “At high levels of materialism, possessions assume a central role in the individual’s life and are believed to provide the most intense sources of satisfaction or discontent in life.” Though it can be assumed that most individuals seek to be happy, what differentiates the materialist is the pursuit of happiness through the acquisition of material goods rather than by other means, such as personal relationships or professional achievements. Where the third dimension is concerned, materialistic individuals judge their own success and the success of others according to the quantity and quality of accumulated possessions. The value of possessions lies in their ability to project a desired self-image, and materialists judge their success in life by the extent of their ownership of belongings that project the desired image (Richins and Dawson, 1992).



2.2 Gratitude

Gratitude has been conceptualized in many ways: as a moral virtue, an attitude, an emotion, a personality trait (Lambert et al., 2009), or a psychological state (Emmons and Shelton, 2002). In general terms, psychology considers gratitude to be an emotion, while philosophy understands it as a virtue, that being a good habit that contributes to a good personal character (Emmons and Shelton, 2002) or moral quality.

It is possible to infer that a person who feels grateful, whether expressing that gratitude overtly or not, is more likely to also feel liked and cared-for by others. Gratitude, as a psychological state, leads to a sense of appreciation of life (Emmons and Shelton, 2002). It may be expressed in relation to other people, which is considered an interpersonal approach (Garg, 2023), but may also be transpersonal, when related to non-human entities, such as nature, the transcendent (Garg, 2023), or God (Emmons and Shelton, 2002).

Gratitude is related to several indicators of wellbeing, such as low levels of depression, positive emotions, perceptions of the meaning of life, and satisfaction with one’s own life (Tsang et al., 2014). It can generate happiness, better physical health, and deeper and more satisfying interpersonal relationships (Emmons and Shelton, 2002). It is correlated to positive reframing, which involves the ability to perceive something previously seen as unfavorable in a positive light (Garg et al., 2023a). Gratitude leads to positive emotions. Acts inspired by gratitude increase social bonds and friendships, and are associated with better levels of life satisfaction (Lambert et al., 2009). Furthermore, transpersonal gratitude increases overall spiritual wellbeing (Garg, 2023).

The fact that a positive emotion can lead to other positive emotions is described by the broaden-and-build theory of positive emotions (Cohn and Fredrickson, 2009). This theory posits that positive emotions lead to broadened mindsets (e.g., novel thoughts, activities, and relationships), which, in turn, lead to enduring personal resources (e.g., social support and resilience). These personal resources contribute to enhanced success, completing a virtuous spiral of positive emotions producing more positive emotions.

Gratitude can be considered an alternative to improve wellbeing in various situations, including organizational contexts. The incorporation of regular gratitude-based interventions within organizations can decrease workplace toxicity (Mahipalan and Garg, 2023), and diminish turnover intentions while promoting a healthy work environment (Garg et al., 2023b). In educational institutions, gratitude can reduce the effect of teasing by enhancing student’s positive emotions (Bansal et al., 2023).



2.3 Gratitude and materialism among young consumers

It has been argued by Polak and McCullough (2006) that the relationship between materialism and gratitude can be bi-directional: “although it may be the case that gratitude reduces materialistic strivings, it is also possible that materialistic strivings inhibit gratitude.” (Polak and McCullough, 2006, p. 357). That phenomenon was corroborated in a study of subjects with a mean age of 15 years 8 months by Froh et al. (2011), confirming that gratitude and materialism have opposing associations with wellbeing. While grateful adolescents attained higher GPA scores and were less envious, less depressed, and more satisfied with life, their materialistic counterparts exhibited a lower GPA combined with higher levels of envy and lower life satisfaction. The relationship was clarified somewhat by Lambert et al. (2009) in an experimental study of young people whose median age was 21 years. A causal relationship was found between a state of gratitude and a temporary diminution in materialism. It was concluded that satisfaction with life mediates that relationship and that the stimulation of gratitude leads to lower levels of materialism than in a condition of envy: that is, low gratitude.

It was further found by Chaplin et al. (2008) that those between 8 and 18 years of age who exhibited high levels of materialism had low levels of pro-social behavior (that is, actions aimed at helping others) and that gratitude “softened” that bi-directional relationship by helping the subjects to value others rather than only themselves. Learning to behave pro-socially is an important aspect of social development that begins during childhood (Eisenberg and Mussen, 1989; Hoffman, 2000). Materialism is assumed to interrupt this development by encouraging self-attention and delaying the ability to focus on other people (Chaplin et al., 2008). As a result, children with higher levels of materialism tend to exhibit lower levels of pro-social development.

It is argued by Burroughs et al. (2013) that materialism can be the result of higher-order psychological needs not being met, which suggests that the roots of materialism would be found in the insecurities of childhood. A causal relationship between low self-esteem and materialism has been identified by Chaplin and John (2007). Correlations have also been found between materialism and other factors, such as economic class (Goldberg et al., 2003), parents’ divorce (Rindfleisch and Burroughs, 2004), and children’s exposure to marketing communications (Goldberg et al., 2003). Although causation has not been proved in the last of those relationships, there is strong evidence that such exposure does seem to bring about an increase in materialism, not vice versa. It has been suggested that exposure to advertising can lead children to believe that some brands will increase their happiness and satisfaction with life (Nairn, 2015).

Only two experiments found during a thorough review of the relevant literature have tested whether or not gratitude is the cause of a decrease in materialism. Kasser (2004) “materialistic desires scale” was applied by Lambert et al. (2009) in a study of adults and the “youth materialism scale” (Goldberg et al., 2003) by Chaplin et al. (2018) in another of adolescents aged from 11 to 17. Both experiments confirmed that gratitude provokes a reduction in materialism. In both of those experiments, materialism was treated as a unidimensional construct, measured on a single scale. Our own Study 1 will test whether or not higher levels of gratitude cause a decrease in materialism. Materialism will be measured by administering a multidimensional scale with three main dimensions (centrality, happiness, and success), devised by Richins and Dawson (1992). The questionnaire will be administered to adolescents from 14 to 19 years old.

Study 1 hypothesizes that:

 H1: A stimulus to increase gratitude will cause a decrease in materialism for all three dimensions of materialism: centrality, happiness, and success.



Materialism in adolescence is related to interpersonal influences, especially from parents and peers (Chaplin and John, 2010). A survey by Goldberg et al. (2003), answered by parents and their children, found that the children of highly materialistic parents were more materialistic than they would otherwise have been. That finding was confirmed by the study by Chaplin and John (2010) referred to above, who considered parents and peers to be sources of emotional support and psychological wellbeing. They found that greater parental support increased adolescents’ self-esteem which in turn decreased the level of their materialism. The same study also found that high-materialism parents had highly materialistic children, a relationship mediated by self-esteem, in the sense that those parents’ adolescent children exhibited lower self-esteem, which in turn increased their materialism (Chaplin and John, 2010).

The results of a study by Hoy et al. (2013), in which children from 9 to 11 years of age and their biological parents individually completed a questionnaire on gratitude, show a small and significant correlation between gratitude expressed by mothers and children, but no relationship in the case of fathers and children. The researchers believed that the difference could be attributed to such “biological contributions” such as gender-linked inheritance patterns, or to environmental factors. It is worth noting that, in the United States, where the study took place, the traditional allocation of childcare responsibilities results in children spending more time with their mothers than with their fathers and thereby having more opportunity to observe and imitate expressions of maternal rather than paternal gratitude. Another possible explanation of the result is that men tend to be more reserved about demonstrations of gratitude than women, who recognize and express it in more explicit ways. If so, male gratitude would be less influential because children are less aware of it (Hoy et al., 2013).

Taking into account that materialistic parents have materialistic children (Chaplin and John, 2010), that grateful mothers have grateful children (Hoy et al., 2013), and that gratitude is negatively related to materialism (McCullough et al., 2002; Polak and McCullough, 2006; Lambert et al., 2009; Froh et al., 2011), the hypothesis tested in our Study 2 is:


H2: Parents’ gratitude is negatively related to parents’ perception of children’s materialism.
 




3 Study 1: quasi-experiment


3.1 Materials and methods

The pre-test/post-test quasi-experiment with control group chosen as the methodology for Study 1 follows a “design for generalized causal inference” advocated in Shadish et al. (2002). Before-and-after measurements were taken from two subsets of the total sample: a Gratitude Group (the treatment group) and a Routine Group (the comparison group).

The study sample consisted of adolescents enrolled in a Brazilian nonprofit organization, Sinhazinha Meirelles, which seeks to prepare young people from a deprived neighborhood of São Paulo for the job market. They attend in groups of 30–40 people, one being newly recruited each semester. Seventy-two 14–19-year-olds from two different semesters took part in the experiment; 65 completed it.

Study 1 was approved by the “Ethical Compliance Committee” of the Brazilian higher education institute at which this study was conceived and executed. Informed consent forms were signed by parents, and the adolescents’ consent was obtained orally. The Gratitude Group (n = 30) was observed in the first semester and the Routine Group (n = 35) in the second semester of the same year. Both exhibited similar socio-demographic characteristics: the mean age of the 63% female Gratitude Group was 15.8 years; for the 70% female comparison group, it was 16.2 years. The average wage in the neighborhood from which the sample was drawn, the equivalent of US$ 536.00, compares with a maximum in São Paulo City of US$ 2,717.00 and a minimum of US$ 347.00, and ranks it in 70th place among 90 districts. The sampling frame is thus clearly low-income. Multidimensional materialism was measured on the 15-item scale devised by Richins (2004), which combines the three dimensions of centrality, happiness, and success. It was modified for our research, as shown in Table A1, based on studies that implemented it in other low-income areas in Brazil (Ponchio and Aranha, 2008) and also on interviews with teachers, a group of eight children 10–12 year-olds, one 14 year-old girl and one 15 year-old boy, at the Sinhazinha Meirelles center. Cronbach’s alpha coefficients were calculated for each of the three dimensions, with the following results. For centrality (3 items), α = 0.601 before the experimental intervention and α = 0.695 after; for happiness (4 items), α = 0.705 before and α = 0.780 after; for success (4 items) α = 0.609 before and α = 0.689 after the intervention. Nunnally (1967) and Hair et al. (2010) suggest that an acceptable level of reliability for exploratory research can be as low as 0.6.

The whole quasi-experiment extended over 8 days. On the first day, participants completed the Richins multidimensional materialism scale and identified themselves on the questionnaire. A brief discussion followed, in which the Gratitude Group defined “gratitude” and gave examples of it, while the Routine Group did the same for “routine.” Discussions in both groups lasted 30 min. The Participants were then instructed to keep a daily journal for a week, the format of which was inspired by the “Gratitude Curriculum” (Greater Good Science Center, 2024). Those belonging to the Gratitude Group were invited to write about things that made them feel grateful, such as “Think about a situation when someone did something to help you. What did this person do? How this made you feel?,” or “Write about three things that you feel grateful for.” The journal kept by participants in the Routine Group recorded routine elements of their daily life, by instructing them to “Write three activities that you do every day,” for example, or asking “Which is the color of the clothes you are wearing right now?” On the eighth and final day, after completed journals had been handed in, the Gratitude Group heard the story from “The Giving Tree” by Shel Silverstein, read to them by the researcher, and discussed how gratitude was treated in the story, as recommended by the Gratitude Curriculum. The book shows how, when a person helps someone else, something is given up in order to do so. The Routine Group heard extracts from “The Missing Piece” by the same author and discussed descriptions of routines in the story.

After the reading and discussion activity, both groups repeated the multidimensional materialism scaling exercise. The Gratitude Group learned about routine, to serve as a “counterfactual”: that is, to understand what would have happened if they had not received the gratitude intervention (Shadish et al., 2002). The objective of the routine intervention was to create a condition with the same characteristics as the gratitude condition, except that participants would not feel gratitude. The “routine” theme was chosen for its apparent neutrality in referring to ordinary, day-to-day events. Any observed changes in materialism would therefore be a result of the gratitude intervention, and not due to the presence of the researcher or any other unobserved variable. About US$ 5.00 in local currency was awarded to each student who completed the experiment, to be their contribution to the cost of their graduation party. Though thus not a personal reward payment for participation, it was nevertheless considered to offer an incentive to take part.



3.2 Results

To test H1, scores were calculated using the regression method, and a 2 × 2 (time before and after intervention × gratitude or routine) mixed ANOVA was carried out for each materialism dimension.

A significant interaction between time x activity was found for the happiness [F(1, 63) = 8.497, p = 0.005] and success [F(1, 63) = 10.139, p = 0.002] dimensions, suggesting that the effect of the intervention on the two was different for adolescents who underwent the gratitude intervention versus those in the routine intervention condition. Planned contrasts were performed to verify if adolescents in the gratitude and routine conditions had the same level of materialism before the intervention activity. It was found that they did with regard to happiness [Mroutine = 0.050 vs. Mgratitude = −0.059, F(1, 63) = 0.193, p = 0.662] and success [M routine = 0.089 vs. Mgratitude = −0.104, F(1, 63) = 0.606, p = 0.439]. Following the activities, participants in the gratitude condition had a lower level of materialism than those in the routine condition for both happiness [Mroutine = 0.313 vs. Mgratitude = −0.365, F(1, 63) = 8.310, p = 0.005] and success [Mroutine = 0.352 vs. Mgratitude = −0.411, F(1, 63) = 10.900, p = 0.002]. Descriptive statistics are detailed in Table 1. If there are equal groups at pretest (Shadish et al., 2002), as there were in Study 1, the comparison group post-test can be considered as counterfactual inference for the treatment group, and it is therefore possible to infer that the activity stimulating gratitude is the cause of the decrease in the belief that acquisition is a means of achieving happiness and that possessions define personal success.



TABLE 1 Descriptive statistics of Study 1.
[image: A table comparing mean, standard deviation (SD), and sample size (N) for materialism dimensions before and after an activity under gratitude and routine conditions. Before activity: Gratitude shows negative means, Routine shows positive means. After activity: Gratitude has more negative means, Routine has increased positive means. Sample sizes range from 30 to 35.]

Concerning to the centrality dimension, materialism was not significantly affected by time × activity interaction [F(1, 63) = 1.338, p = 0.252]. Planned contrast on centrality showed that, before the intervention activity, participants in the gratitude and routine conditions did not exhibit the same level of materialism [Mroutine = 0.250 vs. Mgratitude = −0.292, F(1, 63) = 5.053, p = 0.028]. Levels of centrality were lower in the Gratitude Group than in the Routine Group. It was further found that, after the activity, adolescents in the gratitude condition maintained a significantly lower level of centrality than those in the routine condition [Mroutine = 0.372 vs. Mgratitude = −0.434, F(1, 63) = 12.395, p = 0.001]. Descriptive statistics are detailed in Table 1. Both the observed pre-test and post-test means for centrality were lower for the Gratitude Group than for the routine condition group. It is worth highlighting, however, that it is not possible to say whether or not gratitude affects that dimension, given that the pre-test means significantly differ between the groups.



3.3 Discussion

The results of Study 1 partially confirm H1 and suggest that materialism is negatively affected by the gratitude stimuli (defining gratitude; giving examples; writing about feelings of gratitude; discussing the text of The Giving Tree) in two out of its three dimensions. Those stimuli brought about a decrease in the success and happiness dimensions of materialism, but their effect on the centrality dimension remained inconclusive. These findings can be interpreted in the light of the studies by McCullough et al. (2002), seeking to understand the nature of gratitude by analyzing the correlation of gratitude with other constructs, among them materialism. A negative correlation was found between gratitude and success (r = −0.25, p < 0.01), suggesting that grateful people disagree with the idea that material wealth and success go together, and also between gratitude and happiness (r = −0.38, p < 0.01), suggesting that such wealth is not an important factor in how happy they are. About the centrality dimension of materialism, the negative correlation with gratitude was smaller and not significant (r = −0.07, p < 0.10).

Therefore, while Study 1 demonstrates that the gratitude stimuli did reduce both the belief that possessions and acquisition are essential for personal happiness and the tendency to judge people’s success by the possessions they have accumulated, it is possible that gratitude may not influence centrality, a lifestyle in which consumption of material goods is considered a goal and is believed to lend meaning to life (Richins and Dawson, 1992).




4 Study 2: survey


4.1 Materials and methods

In this second element of the research design, a self-completion questionnaire was administered to a sample comprising low-income parents of boys from 10 to 18 years old, with a mean age of 13 years and 7 months. This group was selected because the theory suggests that adolescent boys from low-income families constitute the most materialistic group observed. Specifically, literature has suggested that men tend to be more materialistic than women (Eastman et al., 1997; Kamineni, 2005), adolescence is the age period of life when we are most materialistic (Jaspers and Pieters, 2016), and low-income adolescents tend to display higher levels of materialism than their wealthier counterparts (Chaplin et al., 2014).

The survey took place on the premises of the Centro Educacional Assistencial Profissionalizante (CEAP) in São Paulo, an N.G.O. delivering complementary education to potentially vulnerable young people. That is, the boys attend private or public regular mandatory school during the mornings and attend CEAP during the afternoon as an extracurricular activity. The respondents answered questions relating to gratitude and materialism, either during a parent-teacher meeting at CEAP (57% of the sample) or during a selection process for the institution (43%). Fathers provided 38% of the final total of 845 usable questionnaires, mothers accounted for 51, and 11% were completed by “other guardians,” such as stepmothers, stepfathers, grandfathers or grandmothers. All lived in one neighborhood, in which the average wage was the equivalent of US$ 489.00 (compared with US$ 536.00 for the neighborhood in Study 1). The survey formed part of a larger study with parents of students from deprived neighborhoods in São Paulo.

A gratitude measurement scale was derived from the work of McCullough et al. (2002) and adapted for use in our study. Responses to four statements, shown in Table A2, were collected from a sample comprising 845 fathers, mothers, and other guardians. The gratitude scale was pre-tested by being administered to 9 parents, 2 CEAP teachers, 3 coordinators, and one voluntary worker. A moderate degree of internal consistency was indicated by a Cronbach’s α coefficient of 0.677. To assess parents’ perception of children’s level of materialism, Study 2 employed a nine-item version of the 15-item scale devised by Richins (2004) that was used in Study 1, which is shown in Table A3. Its purpose was to collect parents’ responses to such statements as “My son admires people who own expensive homes, cars, and clothes.” This shortened version of the original scale is recommended by Richins when materialism is measured at a general rather than by dimensions separately. Due to feasibility concerns, parents provided responses regarding their children’s behavior. The validity of questioning parents about children’s behavior has been asserted by Serketich and Dumas (1996). The scale was adapted to the condition of Study 2 based on studies that had already administered it to low-income individuals in Brazil (Ponchio and Aranha, 2008) and was pre-tested by the same interviews as used for the gratitude scale. There was a high degree of internal consistency, confirmed by a Cronbach’s α coefficient of 0.896.



4.2 Results

Hierarchical multiple regression was applied to verify the effect of parents’ gratitude on their perception of boys’ materialism, expressly chosen to control for the effects of covariates (Field, 2013), such as the age of a boy and the type of regular mandatory school attended. In the first phase of the regression, the single predictor entered was gratitude, as shown in Table 2. The result was statistically significant [F(1, 843) = 19.51, p < 0.01], with parents’ gratitude explaining 2.3% of the variance in parents’ perception of boys’ materialism. When boys’ ages and types of school were entered in the second phase, the total variance explained by the model was 3.7% [F(3, 841) = 10.66, p < 0.01]. The addition of those two variables explained an additional 1.4% of the variance in the perceived materialism [R2 Change = 0.14; F(2, 841) = 6.11; p < 0.001]. In the final adjusted model, the three predictor variables were statistically significant, with parents’ gratitude recording a higher value (β = −0.16, p < 0.001) than boys’ age (β = 0.09, p < 0.001) or the type of school attended (β = 0.07, p < 0.05).



TABLE 2 Summary of results of Study 2.
[image: Hierarchical regression table showing results for two steps. Step 1: Gratitude has negative coefficients (B = -0.15, β = -0.15**), with an R² of 0.023**. Step 2: Gratitude remains significant (B = -0.16, β = -0.16**), and Sons' age is positive (B = 0.05, β = 0.09**); R² increases to 0.037**, with ΔR² of 0.014**. Significance levels: *p < 0.05; **p < 0.01.]

It is suggested by Duncan et al. (2014) that subgroup replication of whole-sample regression should be used to check the robustness of the results. Study 2 therefore examined three subgroups of respondents: father vs. mother vs. other guardian; CEAP student vs. CEAP applicants; children attending public vs. private schools. Table 3 shows that in all subgroups except “other guardians” (p > 0.05, n.s.), parents’ gratitude is negatively related to their perception of boys’ materialism (p < 0.05).



TABLE 3 Summary of subgroup results of Study 2.
[image: Table displaying statistical results for different subgroups related to gratitude. Subgroups are Respondent, Origin of Children, and Type of School. For Respondents: Fathers show β = -0.17**, R² = 0.03, F = 10.40**; Mothers β = -0.11*, R² = 0.01, F = 4.97*; Other Guardians β = -0.14, R² = 0.01, F = 1.96. For Origin: CEAP Students β = -0.14**, R² = 0.02, F = 9.8**; Applicants β = -0.16**, R² = 0.02, F = 10.44**. For School Type: Private β = -0.23**, R² = 0.05, F = 11.10**; Public β = -0.13**, R² = 0.01, F = 10.45**. Significance: *p<0.05, **p<0.01.]



4.3 Discussion

The results of Study 2 confirm H2 and suggest that both parents’ gratitude (i.e., fathers’ and mothers’ gratitude) is negatively related to parents’ perception of children’s materialism, which contradicts Hoy et al. (2013) who found no relationship between fathers’ and children’s gratitude. Further research is needed to understand the reasons for this inconsistency, but one possible explanation is that the American males who participated in Hoy et al. (2013) study do not communicate their positive feelings to other people and do not speak positively as often Latin American men do (Fernández et al., 2000). Even though the U.S.A. and Latin America exhibit, in general, the same level of verbal expression of joy, the difference in that behavior between men and women in the U.S.A., the former being less explicit than the latter, is higher than in Latin America (Fernández et al., 2000), so Latin American children have opportunities to observe not only their mothers’ explicit expressions of gratitude but also their fathers’, both influencing their own levels of gratitude and subsequently their materialism. Another possible explanation is that Study 2 observed the relationship between parents and sons, while Hoy et al. (2013) did not differentiate their analysis by gender of children. Since it has been asserted that sons tend to be closer than daughters to their fathers (Starrels, 1994), it is more likely that, in a sample containing only sons, the value transmission by fathers will be more evident. On the other hand, the relationship between the gratitude and perceived materialism of “other guardians” was not significant. This could have been because they did not exercise as strong an influence on children’s perceived values as parents did.

Table 3 shows that the variables added for control purposes, age and type of school attended, were also significant but that parents’ gratitude still exercised a higher level of influence. Indeed, the control variables had no influence on gratitude or materialism in our study, yet their inclusion in the design does add to previous studies of materialism. Age differences in materialism were explained by Chaplin and John (2007), who found materialism to be reduced in children aged between 8 and 9, to increase in early adolescence, from 12 to 13 years of age, to decrease during the years of late adolescents, 16–18, but never to return to the lower levels exhibited by younger children. The relationship between age and materialism is mediated, however, by self-esteem. Early adolescents typically have low levels of self-esteem and that is the age at which materialism increases (Chaplin and John, 2007). Study 2 found a small and significant beta coefficient for age predicting perceived materialism, suggesting that growing older increases parents’ perception of materialism in adolescent boys.

To elucidate this finding, an ANOVA was carried out about early adolescence (10–13 years) and late adolescence (14–18 years). The results contradicted Chaplin and John (2007), indicating based on the sample that late adolescents have higher levels of materialism than early adolescents [Mearly = −0.092 vs. Mlate = 0.090, F(1, 878) = 7.379, p < 0.01]. The increase in adolescents’ materialism observed in Study 2 can be explained by a review of scientific evidence from the development of self-esteem during life, conducted by Robins and Trzesniewski (2005). Based on a meta-analysis of the findings of 86 articles, a cross-sectional study of individuals between the ages of 9 and 90 years old, and a longitudinal study of individuals aged from 25 to 96 years old, a trajectory of self-esteem during life was constructed. Contradicting Chaplin and John (2007), their study presents evidence for a decline in self-esteem from early adolescence (10–13 years old) and late adolescence (14–18 years old), for both genders, which would explain the increase in perceived materialism noticed on Study 2.

The type of school attended by the adolescents in the sample also had a positive relationship with perceived materialism. Young men from private schools were perceived as less materialistic than their peers from public schools. It is possible to infer that this variable is simply a proxy for income, since families in Brazil who are well-off enough to do so tend to send their children to private schools. This finding helps to corroborate the finding by Goldberg et al. (2003) that young people with high levels of materialism tend to come from low-income families.




5 General discussion

The literature review and two studies reported in this paper contribute to answering a question posed by Burroughs et al. (2013, p. 25): “What can be done to reduce materialism among children and adolescents?.” Considering the negative impact of material overvaluation on consumers’ mental health and wellbeing, our research findings demonstrated that gratitude is an effective way to reduce materialism. It was found in Study 1 that a young person’s belief that material wealth brings happiness and means success can be mitigated by the stimulation of gratitude. Furthermore, our research findings established the extent to which parents’ demonstrations of gratitude influence the materialistic perceived attitudes of their children. The inference to be drawn from the findings of Study 2 is that families in which gratitude is expressed and experienced can function as agents preventing high levels of materialism. That is, grateful parents spontaneously reduce the perceived levels of materialism of their children.

These research findings reveal that our work contributes to the existing literature in two important ways. First, it advances the theoretical perspective on the causal relationship between gratitude and materialism by reaffirming that gratitude can serve as an antidote to reduce materialism. Unlike previous studies that did not address the elements of materialism separately, we contribute to the existing literature by providing evidence that this antidote works to diminish two elements of materialism (i.e., happiness and success), while centrality, the third element of materialism, remains unaffected. Second, our research contributes to the literature on family dynamics, which explores the impact of family members on each other in terms of behaviors, attitudes, values, and beliefs. Our study enhance the understanding of the negative relationship between the effects of parents’ gratitude on their children’s materialism levels, as perceived by parents.

The findings of our two studies represent an initial look at how parents and educators can counter youth materialism, thereby mitigating potential health consequences that might derive from an overvaluation of material possessions, such as depression, anxiety, or addictive behavior. Simple actions on the part of parents or educators can stimulate gratitude: for example, the keeping of the kind of “gratitude journal” described in Study 1, or the deployment of a “gratitude app” as an aid. Such apps as “Happify or Gratitude Journal 365” allow the user to record thoughts about gratitude, delivering reminders to reflect or write about things they might be grateful for. Parents can seek out books relevant to the expressing and experiencing of gratitude, encourage reading together and elaborate on the stories in discussions of the content. Teachers can do likewise in school with their students. It is recommended by Froh and Bono (2014) that parents express the expectation that their children will express gratitude. That might be done, for example by directly asking them to write a thank-you letter to a grandparent or send a grateful social media message to a relative or a friend, or by meal times and other “family time” to enquire about the best experiences of an adolescent’s day or some favor received from someone else. If families are to some extent religious, prayers of thanksgiving could be a stimulus to remember blessings and thereby enhance the valuing of gratitude. In all such actions, the aim would be to make young people reflect and realize that they have reason to be grateful. Taking into account that parent’s perceptions might mirror their children’s behavior, adults should improve their own levels of expression of gratitude to counter young people’s materialism. They can foster a culture of gratitude by acting as examples. This can be achieved by positively constructed conversation, explicitly thanking young people for their everyday actions, as appropriate, to show them that their effort to improve someone else’s life is valued and appreciated (Froh and Bono, 2014). In terms of feasible public health interventions, community-based workshops or seminars aimed at parents, educators, and young people could provide practical guidance on incorporating gratitude practices into daily life. Topics might include the establishment of gratitude routines, the use of gratitude journals or apps, and ways to communicate gratitude within family and school environments. Additionally, partnerships with mental health professionals could enhance the effectiveness of the intervention by offering expert insights and resources.

It is to be hoped that the practical initiatives discussed above will encourage fellow researchers to explore other feasible ways of reducing materialism and give a lead, at second hand, to some families and communities in their search for a lifestyle characterized by robust mental health and overall wellbeing.


5.1 Limitations and future research

Our study is not without limitations. In Study 1, it was not possible to infer the influence of gratitude on the centrality dimension of materialism because the groups investigated did not present the same level of pretest centrality. Further research should investigate this matter, particularly considering that gratitude may not affect centrality in low income families, who experience a sense of insecurity in response to economic deprivation or other difficult conditions they face (Polak and McCullough, 2006). It would be very hard in practice to counteract the perception that the acquisition of material goods is crucial to their lives. Investigation of this phenomenon among families of high socio-economic status could verify whether or not the way of life in which consumption is a central goal is unrelated to gratitude.

Given that parents answered on behalf of their children in Study 2, further studies could seek a more accurate perspective by having children respond on their own account. It might also investigate possible mediators in the relationship of parents’ gratitude to adolescents’ materialism, such as the materialism of the former and the self-esteem of the latter.
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Appendix



TABLE A1 Materialism Scale adapted to Study 1.

[image: A table showing materialism statements under three categories: Success, Centrality, and Happiness. Each statement is listed with corresponding alpha values before and after an intervention. "Success" has an alpha of 0.609 before and 0.689 after. "Centrality" has 0.601 before and 0.695 after. "Happiness" has 0.705 before and 0.780 after. Each category lists specific attitudes towards materialism, but individual responses are not filled in.]



TABLE A2 Gratitude Questionnaire adapted to Study 2.


[image: Table displaying gratitude-related statements with a reliability coefficient, alpha equals zero point six seven seven. Statements include expressions of thankfulness for life, a long list of gratitude, appreciation in life, and gratitude towards various people.]



TABLE A3 Materialism Scale adapted to Study 2.

[image: A table titled "Materialism" with a reliability score of alpha equals 0.896, listing statements about a son’s materialistic tendencies. Statements include admiration for people with expensive items, belief in happiness through owning such items, pleasure in buying things, desire for possessions that impress, and importance of luxury and spending in life.]
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Psychological issues are of significant concern in present-day society, as poor mental well-being results in depression and suicidal behavior. Understanding the current situation of psychological stress among secondary school students will help policy makers to formulate targeted measures to help them cope with stress, and at the same time evaluate the effectiveness of the existing policies to address the shortcomings and enhance the diversification of interventions. The main purpose of this review was to map the existing evidence on the prevalence and levels of psychological stress among adolescents in China, and to identify the associated risk factors. This review strictly adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). A comprehensive search was performed spanning Web of Science, PubMed, and Scopus databases. Studies involving only humans and full text in English were selected. Selection was limited to samples from mainland China, Hong Kong, Macau, and Taiwan. Variables were extracted, exploring the factors that affected the mental wellness of Chinese middle school students. A final 15 articles and 1 report were included. The findings revealed psychological stress is prevalent among Chinese middle school population, with the degree of prevalence from low to severe stress levels. Three dimensions of psychological stress affecting Chinese secondary school students: school, family and lifestyle. Within the school, the factors included academic stress, peer relationships etc. Family-related factors were comprised of parent-child relationship, parents’ mental health status etc. Lastly, lifestyle-related factors included poor diet, sedentary and inactivity etc. Our findings suggest that policy makers should reduce the excessive emphasis on examination results and focus on the all-round development of students, and that schools should organize a variety of extra-curricular activities to reduce students’ stress. Parents should create a harmonious family atmosphere to minimize conflicts and maintain close communication with teachers.
Systematic Review Registration: OSF; https://doi.org/10.17605/OSF.IO/HEFCP.
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1 Introduction

Psychological stress is a widely recognized term that represents the processes believed to impact the emergence and continuation of diverse mental and physical conditions. Despite considerable interest in psychological stress and its implications for health and overall welfare, how to best define the term remains a debate. Stress is characterized by emotional strain and pressure, representing a form of psychological discomfort. Moderate levels of stress (eustress) can be advantageous, enhancing individual performance, motivation, and responsiveness to the environment. Conversely, excessive stress (distress) may elevate the risk of conditions like strokes, heart attacks, ulcers, and mental disorders such as depression. In this review, we focus on negative psychological stress. Psychological stress is considered as a precursor to anxiety and depression (1).

Psychological stress has the potential to adversely predict the academic achievement of adolescents (2). In various Western contexts, several studies have shown a correlation between high levels of academic stress and increased psychological stress levels (3). Prolonged exposure to psychological and environmental burden is widely recognized as a trigger for physical symptoms, such as heightened pulse, raised blood pressure, and metabolic disruption. If without proper treatment, these symptoms expedite the progression of cardiovascular disease, diabetes, and various health issues associated with aging (4). Adolescence is considered an important period for psychological development, during which adolescents experience various psychological stresses (5, 6). The middle school phase represents a critical time for the shaping and maturation of one’s personality. Emotional experiences, life events and educational experiences during this period will greatly influence their personality development. Excessive psychological stress has been demonstrated to correlate with numerous unfavorable outcomes. Previous studies indicate a positive relationship between accelerating stress levels and declining health (7). Moreover, adolescents experiencing psychological stress showed an adverse correlation with their sleep quality (8), and excessive psychological stress could potentially elevate the risk of experiencing depression (9, 10). Some studies examining psychological stress discovered that it depleted self-control resources, posed a risk for heightened anxiety, and significantly and adversely impacted life satisfaction (11, 12). Presently, psychological stress is prevalent globally and ranks as the most widespread mental health issue. According to the WHO data (13), approximately 14% of individuals aged 10–19 worldwide encounter a mental disorder, yet it remains largely unrecognized and untreated. At the same time, it is more severe among older adolescents than in their younger counterparts. Chinese adolescents encounter significant psychological stress. In contrast to Western nations like the USA and Australia, students in China dedicate more time to studying and completing homework (14). An investigation involving 1,576 secondary students in China revealed that a notable percentage of the student population exhibited symptoms of psychological stress that significantly impacted fundamental aspects of their daily functioning, such as sleep, and affected their overall quality of life (15). Studies suggest a marked increase in the prevalence of psychological stress symptoms among Chinese middle school students with advancing age, escalating from 24.5% during the grade 7–40.1% by the grade 12 (16).

Several literature reviews have attempted to consolidate the psychosocial factors that influence stress in adolescents. One study noted that psychological stress in middle school students can lead to unsafe behaviors, enhancing the overall safety climate on campus can effectively relieve students’ psychological stress, thereby reducing the likelihood of unsafe behaviors occurring (17). Academic stress has been identified as a factor associated with psychological problems among adolescents (18) and younger adults’ musculoskeletal pain (19). Meanwhile, negative life events have the potential to initiate psychological stress, thereby affecting the mental health of adolescents (20). Notably, adolescents’ anxiety and depression showed a positive correlation with mobile phone addiction (21), as well as university students’ increased risk of stress with more hours spent on internet gaming (22). Students under significant academic pressure face an increased likelihood of developing psychological stress (23). Additionally, a number of studies indicate a connection between physical activity and psychological stress, self-esteem, cognitive functioning, and its role in preventing and managing non-communicable diseases like obesity, cardiovascular disease, cancer, and diabetes (24) as well as addressing poor sleep quality (25, 26). Some studies have indicated that inadequate parent-child relationships (27), and poor-quality communication between parents and children were associated with increased depressive symptoms in adolescents from China (28). Increased parental warmth typically diminished the connection between parent pressure and adolescent’s psychopathology symptoms (29). Consequently, this review aimed to scope the information on psychological stress among middle school students in China. This will help to identify the sources of psychological stress among Chinese middle school students and develop strategies to reduce psychological stress among Chinese middle school students.



2 Methodology

This scoping review was prepared based on the Arksey and O’Malley (30) framework and conducted by Preferred Reporting Items for Systematic Reviews and Meta-Analysis extension for Scoping Review (PRISMA) guidelines (31). The protocol for this review has been registered on the Open Science Framework platform (32).


2.1 Identify the research question

The main purpose of this study was to address the following questions:

	i. Is there existing evidence of widespread psychological stress among Chinese middle school students and what are their psychological stress levels?
	ii. What are the commonly used tools in assessing psychological stress levels among Chinese middle school students?
	iii. What are the risk factors contributing to psychological stress among adolescents in China?



2.2 Identify relevant studies

This study involved searching through the following databases: PubMed, Web of Science, and Scopus. Cross-referencing was utilized to identify studies by employing varied combinations of search terms. We adopted the P (Population), C (Concept), and C (Context) to identify keywords and their synonyms. The following search terms and combinations formed the search strategy: (“middle school” OR “secondary school” OR “junior high school” OR student) AND (“psychological stress” OR “life stress” OR “mental stress” OR pressure OR “student life stress”) AND China. Table 1 displays the specific search terms employed during the database search process.



TABLE 1 The search terms used for the database search.
[image: Table listing stress-related concepts for different populations and contexts. For middle school, psychological stress in China; for secondary school, life stress; for junior high school, mental stress; for students, general pressure, student life stress, and academic stress.]



2.3 Study selection


2.3.1 Inclusion criteria

The identified articles were selected based on inclusion criteria. Only articles published between Jan 2005 to Jan 2023 and reported adolescent psychological stress were included. The type of study should be cross-sectional. The participants in the reported study must be between 12 and 18 years of age. The studies were conducted in China, Hong Kong, Macao, and Taiwan. The study must report the psychological stress and be published in English.



2.3.2 Exclusion criteria

We excluded the study if it was conducted after a natural disaster, such as an earthquake or COVID-19 pandemic. We also excluded any reports, conference papers, commentaries, editorials, meta-analyses, systematic reviews, clinical studies, and studies that were still in the formative phase.

All selected articles were uploaded into Rayyan (33) and duplicate articles were removed. Two researchers screened the title and abstract independently. The articles were only included when both researchers agreed, and a third independent researcher was referred to resolve any conflict of opinions between the initial two researchers.




2.4 Charting the data

A data table was generated using Microsoft Excel, which contained the details about the authors, publication year, sample characteristics, study design, prevalence, risk factors, outcomes, limitations, and title.



2.5 Collating, summarizing, and reporting results

We collated and mapped publications to include results relevant to psychological stress among middle school students in China. We developed a framework to group the factors that caused psychological stress among middle school students in China into several main categories.




3 Results

A total of 1,595 articles were retracted from the three selected databases and one report from the website. After the removal of duplicates, 1,537 articles were screened by the title and abstract. Subsequently, 121 articles were selected for full-text reading. Finally, there were 16 studies met the criteria for the research (Figure 1).

[image: Flowchart depicting a systematic review process. Identification: 1,595 records from databases (PubMed: 280, WOS: 303, Scopus: 1,012) and 1 from organizations. Screening: 58 abstracts excluded as duplicates, 1,537 screened. Eligibility: 1,416 abstracts excluded for wrong population or being reviews/meta-analyses; 121 selected. 106 papers excluded for irrelevance or cause inversion. Inclusion: 15 studies and 1 report included.]

FIGURE 1
 The PRISMA flow diagram for the articles selection process.


Of the 16 studies, five were published in 2020, five were published in 2021, and the remaining six were distributed in 2012–2022. Fifteen studies were conducted in mainland China, covering most of mainland China, including urban and rural, while the other study was conducted in Taiwan, China. All studies had relatively large sample sizes. The minimum sample size was 350 and the maximum sample size was 14,356. The sample consisted primarily of students in grades 7 through 12, ranging in age from 12 to 18. Among the 16 studies included in this review, five used the mediation model analysis.


3.1 Prevalence and stress level

Four studies (20, 23, 34, 35) reported on the prevalence of psychological stress among Chinese adolescents, with the prevalence rates being 26.6%; 21.37%; 24.78%; and 12.9–23.2%, respectively. One report (36) from the Chinese government stated that the prevalence of psychological stress among secondary school students ranged from 12.9 to 26.6%. The rest of the articles did not report it. Three studies (18, 20, 37) showed that the students’ psychological stress levels were severe, five studies (17, 21, 34, 38, 39) reported moderate stress levels, and five (23, 40–43) were low-stress level. However, three studies did not report the stress level.



3.2 Assessment tools

Five studies used the DASS-21 questionnaire as a stress assessment tool, two studies used the Strengths and Difficulties Questionnaire (SDQ) as a stress assessment tool. Mental Health scale, Mental Health Test (MHT), Revised Children’s Manifest Anxiety Scale (RCMAS), Multidimensional Sub-health Questionnaire of Adolescents (MSQA), Social Anxiety Scale for Children (SASC), Kessler Psychological Distress Scale (K6), and 5-item Brief Symptom Rating Scale (BSRS-5) were used once among the 15 studies. One study did not show an assessment tool.



3.3 Risk factors for psychological stress

In total, three categories addressed the factors related to psychological stress that affected Chinese middle school students: school category (n = 9), family category (n = 10), and lifestyle (n = 4). School categories included academic stress (20, 23, 43), peer relationship (20, 38), teacher-student relationship (41), campus safety atmosphere (17), teacher’s mental health (34), and school mental health education (23). Family categories included parent-child relationship (18, 20, 38, 43, 44), parental relationship (44), family financial situation (40, 44), parental mental health status (34), and student’s childhood experience (20). Lifestyle factors included dietary habits, exercise habits, and sedentary behavior (35), internet addiction, and mobile phone addiction (21, 37, 42). The main school-wide influencing factors were academic stress, teacher-student relationship, peer relationship, campus safety atmosphere, teachers’ mental health, and psychological education situation in schools. Family factors mainly included the parent-child relationship, the parent’s marital status, the family’s financial situation, parental mental health, and the student’s childhood experience. An unhealthy lifestyle was another factor that affected students’ psychological pressure, such as mobile phone and Internet addiction that led to students’ psychological stress.



3.4 School-related factors

Influenced by Asian culture, particularly Confucianism, parents in Asian countries often prioritize their children’s education, academic success, and adherence to cultural values. Chinese adolescents pay a lot of attention to education, dedicating their time and energy to achieving exceptional academic performance to enhance their prospects for development. Therefore, Chinese students spend most of their time at school. According to the two national large-scale surveys conducted by the China Youth Research Center between 2010 and 2015 on the subject of “China’s Children’s Development,” the average school time for primary school students increased from 6.7 h in 2010 to 8.1 h; the average school time for middle school students increased from 7.7 h to 11 h, with most of the time at school is spent for studying and doing homework. Chinese students, therefore, have to deal with increasing academic pressure throughout their adolescence (18, 23, 43). In our study, academic stress was the most widespread contributor to students’ psychological stress.

In the context of schools, students spend more time with teachers, playing a significant part in the process of students’ growth. Teachers can offer adolescents varying forms of support, including emotional, academic, and competence-based assistance, all of which help to reduce the psychological pressure on the students. That is to say, students who receive greater support from teachers commonly demonstrate increased self-awareness and maintain a positive self-assessment. Hence, they could undergo a decrease in negative emotional experiences, specifically experiencing a decrease in levels of depression (34, 41). Thus, a good teacher-student relationship and a good psychological state of teachers are very important to the mental health of students. Compared with teachers, students spend more time studying and living with their peers than teachers. Students who have developed more caring and healthy relationships with their peers may be more likely to have higher levels of mindfulness, and this higher capacity for reflection to remain mindful of what is happening can be a psychological resource for them (38). All these resources, in turn, could assist students in adopting more open and adaptable perspectives when managing stress. In other words, a harmonious peer relationship helps students perceive mindfulness and reduce psychological stress. Another interesting finding in our research is that the safety environment on campus is perceived as supportive in alleviating students’ mental stress (17). This issue concerns school violence, causing both physical harm and a range of psychological health issues. Among various educational stages where school violence and bullying incidents occur, middle school students notably face a significant prevalence of bullying within their school environment.



3.5 Family-related factors

The family is a child’s initial educational environment, with parents playing the role of the child’s primary educators. This highlights the importance of family in the overall development of students. On the one hand, the close bond and positive communication between parents and children can cultivate feelings of love and care in children, actively promoting their development and overall sense of well-being. On the other hand, conflict between parents and children has the potential to weaken children’s sense of closeness and belonging to their parents and within the family. As a result, this can harm their mental health and lead to increased psychological stress. In our review, we found that not only the parent-child relationship impacted students’ psychological well-being, but also the relationship between parents impacted student’s mental health. Consequently, a high-quality marital relationship between parents and a positive parent-child relationship would help improve students’ mental health. The contrary will increase students’ psychological stress. However, research findings indicate that disharmonious parent-child relationships are prevalent in China. More than 80% of adolescents reported negative experiences in their relationship with their parents (18, 34, 43, 44). Another finding of the review was that family income significantly influenced children’s mental health (40), and high family financial status predicts a positive mental health outcome. Childhood experiences (39) were also a factor that affected students’ psychological stress.



3.6 Lifestyle-related factors

Our present review found that unhealthy lifestyles were associated with psychological stress in students. There was a positive association found between an unhealthy lifestyle and the manifestation of psychological problems (35), and the lack of exercise and sedentary behavior can threaten students’ well-being. We also found that insufficient sleep and excessive video viewing were associated with an increased risk of developing psychological symptoms. Research confirms that psychological symptoms related to depression and anxiety are becoming more prevalent among obese children and adolescents. In addition, skipping breakfast and consuming sugary beverages above the normal limit have also been identified as factors contributing to an increased risk of obesity. Therefore, adolescents with poor eating habits are more likely to develop psychological problems.

With the popularity of mobile phones, life has become more convenient, and students’ studies and life have been closely connected with the mobile phone. However, several problems have arisen as a result, such as an overuse of mobile phones and mobile phone addiction. Increasing evidence indicates a heightened risk of mobile phone addiction among adolescents. Furthermore, some findings suggest a potential causal link between mobile phone addiction and mental health issues. The outcomes of a three-year longitudinal study highlighted that mobile phone addiction during 8th grade served as a significant predictor of depressive symptoms by 10th grade. Furthermore, a substantial and positive correlation was identified between mobile phone addiction and psychological stress. In a study conducted in mainland China and Taiwan, it was observed that cyber victimization played a crucial role in contributing to psychological stress. With the popularity of information technology, the internet has become an important link for students to learn and communicate; however, some problems arise, such as Internet addiction and even Internet violence, both of which can negatively impact students’ psychology (21, 37). In conclusion, a poor lifestyle can lead to psychological stress in students. We encourage students to develop healthy living habits as a preventive measure against psychological problems. In addition, we call on the whole society to give priority to the mental health of young people and create a favorable environment for their growth. Table 2 shows the summary information of the selected articles.



TABLE 2 The summary information of the selected articles.
[image: A table compares multiple studies on psychological factors affecting adolescents in China. It includes columns for author and year, sample characteristics, study design, prevalence, assessment tools, risk factors, outcomes, and limitations. Each row presents data from a different study, with varied sample sizes, ages, and methodologies, highlighting factors like academic pressure, family conflict, and mobile phone addiction. Studies commonly use assessment tools like DASS-21 and SDQ, and several limitations are noted, such as inability to generalize findings, reliance on self-reports, and potential biases.]




4 Discussion

The main purpose of this review was to map the existing evidence on the prevalence and levels of psychological stress among adolescents in China, and to identify the risk factors associated with psychological stress among adolescents in China. From this review, we found that the prevalence of psychological stress among Chinese middle schools was between 12.9 and 26.6%. This figure is slightly higher than the prevalence of psychological stress among primary school students (10%) and similar to Chinese college students (20%) (45). A systematic review and meta-analysis of worldwide psychological stress among adolescents aged 10–19 years found a prevalence of approximately 25% in this age group (46), which is generally consistent with our study. Studies from other countries reported a prevalence of psychological stress among middle school students at 10.7% in 2007, and 7.6% in 2013 for Japan (47). These figures are lower than that of Chinese adolescents. According to the 2019 Korea Youth Risk Behavior Web-based Survey (KYRBWS), Korean adolescents showed a perceived stress rate of 39.9%, a prevalence of depressive mood of 28.2%, and a suicide attempt rate of 3.0% (48). This figure far exceeds that of Chinese teenagers. The levels of psychological stress ranged from low to severe, and we did not have a specific number of people at each level due to limitations in the number of reports. The overall results showed that the factors that contributed to psychological stress among Chinese middle school students were mainly concentrated in three aspects, school, family, and lifestyle. The same findings were found among Chinese primary school students, except that the elementary school population was more worried about exams, school bullying, and corporal punishment from teachers or parents (49). Our findings provide some suggestions for policy makers to reduce the psychological stress of Chinese secondary school students. First, the government should promote the reform of the education system, reduce the tendency to overemphasize examination results, and focus on the all-round development of students. Secondly, it should increase the investment in school mental health education, promote the popularization of mental health education courses, encourage schools to establish psychological counseling centers to provide students with professional psychological counseling services to help them solve their psychological problems and improve their emotional management and coping skills, and lastly, schools should carry out diversified extracurricular activities to enrich the after-school life of students and relieve their learning pressure.

Several studies of psychological stress in college student populations have shown that financial loans contribute to a certain extent to the psychological stress of college students. Some college students have to take out loans to pay for tuition and living expenses to complete their studies while others take out loans to consume (50, 51). Compared to college students, Chinese middle schools are compulsory to attend, and the government supports the tuition fees. Thus, most of the psychological pressure caused by the economy comes from the family finances. According to social causation theory, lower socioeconomic status triggers negative mental health outcomes (52). The family stress model of economic hardship can explain this phenomenon: it is suggested that financial strain within a family adversely affects the psychological well-being of children. This is linked to increased emotional distress among parents, a decline in warmth during parent-child interactions, and a rise in conflict between parents and children (53), thus increasing the psychological pressure on the students. Some empirical studies have shown elevated rates of mental disorders and emotional problems in individuals who undergo childhood trauma (54). Nearly 30% of mental disorders or emotional problems can be attributed to childhood trauma (55). Due to the immaturity of the mind during childhood, the negative events that occur during this period often make it difficult for students in childhood to resolve issues, and without parental and peer guidance, such effects may continue into adulthood and old age. As the primary place for students to grow and learn, the family plays an essential role for students. Parents, as the primary guardians of students, should take the responsibility for creating a healthy environment for students to grow up (56). Our findings likewise offer some suggestions for parents. First, parents should establish an open, honest and respectful communication relationship with their children and encourage them to share their confusion and stress. Through listening and understanding, parents can give students emotional support and comfort. Secondly, parents should try to create a positive and warm family environment to minimize arguments and conflicts so that their children can feel the warmth and support of home. Finally, parents should actively participate in the school’s educational activities and maintain close communication and cooperation with teachers. Through communication with teachers, parents can better understand their children’s performance and needs at school, and promptly identify and solve any psychological problems their children may face.

Compared to middle school students, the causes of psychological stress vary among college students around the world, and some studies have shown that alcohol consumption, tobacco use, and planning for the future have impacted college students’ psychological stress and anxiety (57, 58). In China, government regulations prohibit the sale of alcohol and tobacco to youth under the age of 18. Hence, Chinese youth are less likely to suffer from psychological stress caused by alcohol and tobacco use. Some psychological studies of adults have found that the main stressors for adults stem from work, income, and lifestyle habits, which are relatively different from those of middle school students (59, 60). Throughout our study, some commonalities can be found. Psychological stress is prevalent in all age groups, with stress levels ranging from low to severe. Lifestyle habits were mentioned to be related to psychological stress in all age groups, especially sedentary without exercising. Therefore, we would be interested in studying exercise as an entry point for more in-depth research.

We acknowledge assessing the quality of individual article is not a compulsory step in a scoping review. However, to minimize the bias in this review, we have defined the research question, this helps in focusing the scope of the review and minimizing bias associated with ambiguous or overly broad research objectives. Our team also developed a comprehensive search strategy, using multiple databases to ensure access to a wide range of evidence. Finally, rigorous inclusion and exclusion criteria were established, and data were extracted by three independent reviewers to minimize personal bias.



5 Conclusion

Through an exhaustive search of the available evidence, we found that psychological stress was prevalent in the Chinese adolescent population through survey, with the levels of psychological stress ranging from low to severe. There were three main sources of psychological stress (stressors) for students: school, family, and lifestyle. The main school-wide influencing factors were academic stress, teacher-student relationship, peer relationship, campus safety atmosphere, teachers’ mental health, and psychological education situation in schools. Family factors mainly include the parent-child relationship, the parent’s marital status, the family’s financial situation, parental mental health, and the student’s childhood experience. An unhealthy lifestyle was another factor that affected students’ psychological pressure, such as mobile phone consumption and internet addiction, sedentary and non-exercise habits, and poor eating habits. Our findings suggest the following recommendations for policy makers, schools and parents to reduce the tendency to overemphasize examination results, pay attention to the overall development of students, increase the investment in mental health education in schools, and carry out a variety of extracurricular activities to relieve students’ learning pressure. Parents should try to create a positive and warm family environment, minimize arguments and conflicts, and maintain close communication and cooperation with teachers.
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Introduction: A large proportion of young people reports poor mental health, which is a major public health concern. Positive mental health is important for young people's development, quality of life, functioning in everyday life, and long-term possibilities. Thus, there is a great need to develop and implement mental health-promoting initiatives and activities in young people's lives. Participating in organized leisure communities has a positive impact on mental health and wellbeing. However, more knowledge is still needed about why and how participating in organized leisure communities targeting young people can promote mental health. The aim of this study was to gain knowledge about the mental health-promoting potential of organized leisure communities for young people by exploring the active ingredients that contribute to mental health promotion.
Method: Given the complexity of the subject, this study implemented a realist review approach to explore the interaction between context, mechanism, and outcome. The study follows Pawsons' five key steps for conducting a realist review: (1) clarify scope, (2) search for evidence, (3) study selection criteria, and procedures, (4) data extraction, and (5) data synthesis and analysis. The literature was systematically searched in the four databases PsycINFO, Scopus, Embase, and SocIndex.
Results: In the literature search, a total of 11,249 studies were identified, of which 52 studies met the inclusion criteria. Based on the 52 studies, seven different contexts i.e., types of organized leisure communities for young peoples were identified. Across the seven different types of organized leisure communities, five active ingredients that promoted the mental health of young people were identified: social connectedness, development of skills, development of self-confidence, pleasure-driven participation, and safety and trust.
Conclusion: This review contributes important knowledge about how to promote young people's mental health when participating in organized leisure communities. Moving forward, an important task consists of establishing and maintaining the five active ingredients in organized leisure communities through e.g., education and training that strengthens the skills and knowledge of those responsible for facilitating the leisure communities, such as sports coaches or music teachers, as these adults play a central role in supporting the active ingredients.
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1 Introduction

Studies show that a large proportion of young people report poor mental health, which has become an alarming and pervasive trend worldwide (1, 2). The increasing prevalence of poor mental health among young people is a major cause of public health concern as it significantly impacts their development, quality of life, and functioning in everyday life. Furthermore, studies show that a low level of mental health and the development of mental illness can have serious consequences for young people's educational attainment and future employability (3). Additionally, poor mental health in the early years is associated with physical health problems and an elevated risk of developing mental illness in adulthood (4, 5). Thus, there is a great need to prioritize and protect initiatives and activities that promote positive mental health in young people's everyday lives.

Existing literature highlights the positive impact of participating in organized leisure communities on mental health and wellbeing (6, 7). Organized leisure communities can be characterized by predefined structures, including predetermined time, place, and duration of activities, standardized dress code (e.g., football uniforms), and adult monitoring and facilitation. However, these communities can manifest in various forms, encompassing different dimensions such as the type of activity (e.g., focusing on social, physical, and/or academic elements), dosage (frequency, intensity, and continuity), and the number of different activities that the people participate in (width) (8, 9). This multidimensional characteristic of organized leisure communities underscores the need for comprehensive knowledge in the field as existing literature often limits its investigations to specific contexts or target groups (10–13).

While previous studies have shed light on the relationship between extracurricular activities and academic performance as well as the protective role of leisure communities in negative social and behavioral outcomes (14–17), relatively fewer studies have examined the mental health-promoting potential of these communities. Notably, an umbrella review conducted in 2021 explored the effects of participation in organized leisure communities on the mental health of children and young people (18). However, the umbrella review highlighted the predominance of studies investigating mental health problems rather than mental health promotion and emphasized the need for further research in this area.

To address this knowledge gap, the aim of this study was to explore how participation in all types of organized leisure communities can have a mental health-promoting effect on young people. Through a comprehensive review of literature, the study sought to elucidate the mental health-promoting mechanisms inherent in organized leisure communities and the active ingredients that contributed to the promotion of young people's mental health and wellbeing. Specifically, this study aimed to answer the research question: What characterizes a mental health-promoting organized leisure community for young people?



2 Methods

We addressed the research question using a realist review approach. A realist review is developed as a method for literature studies with the aim of uncovering what works, for whom, and why, in what circumstances (19). It has its theoretical foundation in realism and focuses on exploring the interaction between context (C), mechanisms (M), and outcomes (O), rather than establishing causality between two conditions. In a realist review, the purpose is not to quantify a potential effect but to delve into the “why” and “how” questions within a research field. It aims to understand and explain how and why certain types of interventions work for specific target groups within particular contexts.

In this realist review, we examined the literature on mechanisms (M) in organized leisure communities (C) to explore how and why these types of leisure communities can be perceived as promoting mental health (O) for young people. This study followed Pawson's five steps for conducting a realist review (19). Although the steps are presented sequentially, the practical execution of the steps was overlapping and iterative, as anticipated in a realist review andhighlighted by Pawson et al. (19).

A protocol describing the methodological approach of the realist review was developed and published beforehand. The protocol was published on ResearchGate and Pure, a researcher portal at the University of Southern Denmark (20). For the sake of transparency, it is important to note any deviations from the procedure described in the protocol, which will be reflected upon in the subsequent sections.


2.1 Clarifying the scope of the review

To clarify the scope of the review, we used the PICo model (Population, Phenomena of interest, Context), a model developed to structure and define research questions in literature studies (21). Based on the PICo model, a search string was developed from three search blocks, where the target group, exposure, and outcome were delimited (Figure 1).
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FIGURE 1
 Search blocks.


Target group: Young people were defined as people aged 12–20 years.

Exposure: Organized leisure communities were defined as communities in which young people participate in in their spare time, outside of school time, education, or (paid) spare-time job. Studies were included if the investigated population consisted of students, but only if the community in which the students participated occurred outside obligated school hours, implying participation based on their own engagement and will. We included studies in which the community was structured or organized, with a predefined framework for e.g., time, duration, and content of the community. Disorganized or unstructured leisure communities, such as “hanging out”, were excluded. Furthermore, online communities that emerged from social media or gaming were also excluded, as it was unclear to what extent they were organized according to the definition. Religious communities were also excluded because they likely contained elements of faith that are not comparable to other types of leisure communities. Organized leisure communities were further defined by consisting of an intersubjective community, constituted by more than one person.

Outcome: Mental health and mental wellbeing were defined as the positive aspects of mental health based on the Danish Health Authority's and WHO's definition of mental health “as a state of wellbeing in which every individual realizes his or her potential, can cope with the normal stresses of life, can work productively and fruitfully, and is able to contribute to her or his community.”(22). This encompasses various definitions and variants of positive mental health, such as life satisfaction, wellbeing, flourishing, quality of life, etc. The search excluded psychiatric diagnoses and symptoms of mental disorders such as anxiety, depression, and stress.



2.2 Search strategy

To further focus our research question and conduct the literature search and screening, we applied the following inclusion and exclusion criteria:


2.2.1 Inclusion criteria

Purpose: Studies that investigated the characteristics of mental health-promoting organized leisure communities for young people.

Target group: Studies based on a population of young people aged 12–20 years. Studies that included a population but did not limit themselves to this age group were also included.

Study design: Studies employing qualitative, quantitative, and/or mixed methods.

Language: Studies published in Danish, Swedish, Norwegian, or English.

Geography: Studies that examined populations in the Western world,1 based on the definition from Statistics Denmark (23).

Year of publication: Studies published between July 2012 and July 2022.

Document type: Peer-reviewed studies published in scientific journals.



2.2.2 Exclusion criteria

Purpose: Studies that exclusively examined characteristics of organized leisure communities related to the practical organization of the community (e.g., logistics or structural conditions), without addressing topics related to mental health promotion.

Target group: Studies that examined particular subgroups, such as specific patient groups. Studies exclusively focused on a target group below the age of 12 or above the age of 20, and studies that explored an adult population defined as +18 years, as this review focused on communities targeting young people.

Document type: Conference literature, books, book chapters, PhD dissertations, and opinion papers.

Deviating from the protocol: Language was included as an inclusion criterion when conducting the realist review, although the criteria was applied in the screening process and not in the literature search.

All types of reviews and meta-analyses that met the above criteria were included in the systematic literature search, as we applied a snowball method. This was done to ensure the inclusion of all relevant studies. However, reviews and meta-analyses were not included in the final analysis.

Development of the search string and search of literature was performed by specialized research librarians from the University of Southern Denmark. The literature was searched in the four databases: PsycINFO, Scopus, Embase, and SocIndex. Before the final literature search, a test search was conducted in May 2022 in Embase and Scopus, resulting in 13,383 studies after removing duplicates. Based on the test search, the inclusion criteria were supplemented with a delimitation of the year of publication to reduce the final number of hits.




2.3 Study selection, criteria, and procedure

The screening of literature was conducted in two phases, and a parallel screening phase for reviews and meta-analysis was carried out. The first and second authors conducted the two screening phases. The second author conducted the screening phase for reviews and meta-analyses, and relevant studies identified were also read in full text by the first author. In cases of disagreement, mutual discussion was employed to reach agreement.

Screenings phase 1: All studies identified based on the search string were imported into Covidence, a software program developed for organizing screening processes in literature studies. In Covidence, the first screening phase involved reading the title, abstract, and keywords if necessary.

Screenings phase 2: In the second screening phase, the full text of studies included from phase 1 was thoroughly read. Studies that complied with the inclusion and exclusion criteria of this study were included in the final cross-sectional analysis.

Screening phase for reviews and meta-analyses: All reviews and meta-analyses identified in the first and second screening phases were screened for relevant studies. Studies identified as potentially relevant were read in full text. If the studies met the inclusion and exclusion criteria, they were included in the final cross-sectional analysis.



2.4 Data extraction

In the search of literature, a total of 11,249 studies were identified after double-checking in EndNote and Covidence. Screening of titles and abstracts reduced the number to 233 studies, and reading the full texts further reduced it to 50 studies. During the screening of 18 systematic reviews and/or meta-analyses, two additional studies were identified, resulting in a total of 52 included studies for this review (Figure 2).
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FIGURE 2
 Flow chart.


After the screening phases, we imported all the included studies into the qualitative software program NVivo, which was used as a tool to ensure analytic stringency. NVivo is particularly useful for handling large amounts of data and identify patterns (and thus knowledge gaps) across journal articles, which is why it is particular useful when conduction literature reviews (24). In NVivo, all 52 studies were coded according to a predetermined codebook that covered the following themes: nationality of the studied population, purpose of the study, study design and population size, examined target group including the age group of the population, type of organized leisure community, definition of mental health as outcome, and findings related to the aim of this review. Furthermore, based on the coding, we identified the context, mechanisms, and outcomes (CMOs) examined in each study cf. Section 2.5.



2.5 Data synthesis and analysis

After coding and identifying CMOs, a cross-sectional analysis was carried out by detecting patterns across the CMOs of different studies. This was done through three main steps: (1) The first and second authors reviewed approximately half of the 52 included studies each to identify the CMOs of the studies. To ensure uniformity in the two authors' identification of CMOs, a template was conducted beforehand in which context, mechanisms, outcomes, and the connections between mechanisms and outcomes had to be indicated. The template could be filled in by hand or digitally. After completing the templates, all studies were discussed jointly by the first and second authors to ensure agreement on the understanding of the studies' CMOs. (2) Based on the templates, it was now possible to categorize and divide the studies according to context. Then, by examining positive impact of investigated mechanisms on mental health outcomes within each context, it was possible to derive overarching themes within each context. (3) A cross-sectional analysis of the overall mechanisms/themes identified under each context was then undertaken across contexts.




3 Results

In total, we included 52 studies (Table 1), of which 25 were quantitative, 23 were qualitative, and four used mixed methods. Sixteen studies were categorized as intervention studies, as the studied organized leisure community (context) was not a continuously held activity independent of the study's investigation but rather an activity implemented for the purpose of the study.


TABLE 1 Included studies.
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Included studies were based on populations from 16 different countries. The majority of study populations were from Canada (n = 12), followed by Australia (n = 7) and the USA (n = 7). In the 52 included studies, the age of the studied population was reported in various ways, such as mean age or age groups. In addition, we included four studies that did not indicate age but provided the grade level of the population in school. Among the included studies, the lowest examined age was 6 years, and the highest 39 years. However, most of the studies focused exclusively on young people aged 12–20 years.


3.1 Identified organized leisure communities

Among the 52 studies, we categorized the context into seven different types of organized leisure communities: sport, dance, music, creativity and art, and voluntary work and activism. Furthermore, the category “Mixed leisure communities” covered studies that did not limit themselves to examining one specific leisure community, and the category “Other leisure communities” covered studies where the studied context differed significantly from all the other studies.


3.1.1 Sport

In total, 27 studies concerned young people's participation in sport (26, 27, 32, 33, 37–42, 46–50, 53, 54, 56, 61–63, 68–72, 74). Through the analysis of their CMOs, four central mental health-promoting mechanisms were identified within sports communities: positive social relations and cohesion with teammates, learning and development of skills, pleasure-driven participation, and inclusive and competent coaches (Table 2). Among these studies, 17 explored participation across various sport disciplines, while 10 focused on specific sport disciplines, such as hockey or football. Furthermore, three studies were classified as intervention-based.


TABLE 2 Sport.
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Certain studies did not utilize a standardized outcome measure for positive mental health but rather measured sport enjoyment as an outcome (37, 60, 63, 70, 71). These studies were incorporated into the analysis due to the close resemblance between the definitions and measurements of sport enjoyment and mental health within the context of sports. Sport enjoyment can be conceptualized as “a positive affective response to the sports experience, that reflects generalized feelings such as pleasure, liking, and fun” (77).

The reviewed studies highlighted positive social relations and the experience of cohesion with teammates as influential in promoting mental health within sports communities (38, 47, 53). Two studies underscored the importance of young people deriving pleasure from togetherness with friends and feeling a sense of belonging within the community (48, 74). A study inferred that physical activity in a social context tends to foster mental health more effectively than individual sport participation (33). Another study suggested that a team-focused approach, emphasizing support and improvement over competition and conflicts, was more likely to enhance young people's experience of sport enjoyment (70). The importance of fulfilling young people's basic needs for autonomy, competence, and relatedness—core principles of the self-determination theory by Deci and Ryan (78)—was further reinforced by studies examining these needs within sports communities (27, 40).

Learning and development of skills were identified as additional mechanisms promoting mental health in sports communities (48, 53, 74). It was found that challenging competitions and games, in conjunction with engaged trainers, played a significant role in motivating young people and fostering their skill development (47). The role of competence development as a mental health-promoting factor was also corroborated by studies exploring the self-determination theory (27, 41).

Several studies also pointed out that participation in sport must be fun and pleasure-driven for it to have a mental health-promoting effect. This was confirmed by the studies exploring self-determination theory (49, 63, 72). Two studies both underlined that participation in sport should stem from the young people's own desire to promote mental health (38, 74).

The role of the coach emerged as central in sports communities for young people (68, 69), acting as a significant figure to connect with (37, 38). The coach was recognized for their responsibility to support and promote an environment that emphasized e.g., inclusion, fair play, and respect in the game (71). Additionally, it was deemed essential for the coach to possess particular skills, such as special management behavior (61), the capability to initiate initiatives that foster personal and social skills (32), and the importance of avoiding behavior that might be perceived as degrading (26).



3.1.2 Dance

Five studies explored the relationship between dance and mental health and wellbeing (34, 44, 64–66). Dance, perceived both as a sport and a leisure activity, was associated with positive effects on young people's wellbeing, highlighting three principal mechanisms: the development of self-confidence, the establishment of positive social relations, and the facilitation of emotional and creative expression (Table 3). Four of the five studies focused on dance interventions.


TABLE 3 Dance.

[image: A table with three columns labeled Studies, Definition of the context: dance, and Identified mechanism. Studies show \( N = 5 \) with references. Definition covers studies on participation in dance. Identified mechanisms include development of self-confidence, positive social relations, and facilitation of emotional and creative expression.]

The studies suggested that dance can enhance self-confidence and self-belief among young people. Participating in rehearsals and performances was associated with a bolstered self-confidence (64), and engagement in dance interventions corresponded with an increase in self-confidence in various life aspects (65). Dance also offered young people a platform for self-acceptance, fostering belief in their abilities, and promoting a positive self-image (34). Engaging in specific dance styles, such as hip-hop, was reported to displace negative thoughts with a sense of empowerment, thereby improving self-confidence and self-perception (44).

Three studies delved into the role of positive social relations within the context of dance. It was found that diversity within dance interventions cultivated positive relationships and friendships among young participants (44, 64). Collaborations focusing on hip-hop dance between different schools also facilitated the establishment of new friendships (44). Moreover, young people reportedly formed friendships with peers perceived as different, consequently positively affecting their wellbeing (64). The fostering of solidarity and new friendships contributed to a sense of belonging, enhancing the mental health of young dancers further (34).

Two studies emphasized that dance served as an avenue for emotional and creative expression, particularly among vulnerable girls (34, 44). These girls exhibited a broad spectrum of emotions through dance, both positive and negative (34). The potential for emotional and creative expression through dance was underscored as a crucial mechanism for self-expression and the unleashing of creativity (44).



3.1.3 Music

Five studies investigated the effects of participation in music communities on young people's mental health (25, 28, 43, 55, 59). The studies highlighted three central mechanisms contributing to young people's wellbeing and mental health: the development of self-confidence, the cultivation of positive social relations and a sense of belonging, and the experience of a safe community (Table 4). Four out of these five studies were intervention-based.


TABLE 4 Music.

[image: Table summarizing studies on music participation. Column one lists "N = 5" with references. Column two defines the context: participation in music leisure communities like choirs, instrument playing, or songwriting. Column three identifies mechanisms: development of self-confidence, positive social relations, and experiencing a safe community.]

In four of the studies examined, engagement in musical activities was highlighted as a significant mechanism through which young people could develop musical competencies, thereby fostering a sense of self-confidence and pride in their achievements (25, 43, 55, 59). Notably, performance and demonstration of their musical talents were associated with significant boosts in self-esteem. Furthermore, the process of pushing personal boundaries and consistently working to refine their musical skills often led to accomplishments that engendered a sense of pride, contributing to increased self-confidence (25).

In three of the studies, a sense of community, positive social relations, and a feeling of belonging emerged as crucial elements within musical engagements (43, 55, 59). Participating in collective music-making activities provided young people with a unique sense of belonging, while simultaneously fostering the establishment of new friendships and a shared sense of unity.

Additionally, three of the studies underscored the importance of experiencing a sense of safety within the musical community as a vital aspect impacting wellbeing (25, 28, 43). These studies indicated that music communities offer young people a secure environment to express themselves freely, without fear of judgment. This sense of safety could be further reinforced by the presence of dedicated music tutors and the establishment of trusting relationships between the young people and adults within the community (28, 43).



3.1.4 Creativity and art

Four studies were identified that examined the impact of youth engagement in diverse creative and artistic communities on young people's wellbeing and mental health (30, 45, 73, 75). These activities often culminated in final products, performances, or exhibitions. The findings highlighted three key mechanisms: artistic development, relationship building and trust, as well as competence and self-confidence (Table 5). Three out of the four studies employed intervention methodologies.


TABLE 5 Creativity and art.

[image: Table with three columns: "Studies," "Definition of the context: creativity and arts," and "Identified mechanism." "Studies" shows \( N = 4 \) with references (30, 45, 73, 75). "Definition" describes participation in creative activities like theater and handicrafts. "Identified mechanism" lists artistic development, relationship building and trust, and competence and self-confidence.]

Three studies highlighted the significance of skill acquisition and competence development in various creative activities, placing particular emphasis on the evolution of the young peoples' artistic identities (30, 45, 75). The improvement of skills within their chosen art forms was found to positively influence the wellbeing of the young people. Over time, many participants gradually cultivated an artistic identity, largely through exploration and engagement with new art forms. This process enhanced their self-confidence and solidified their self-perception as artists. Remarkably, one study indicated that the enhancement of artistic skills could extend its influence beyond self-perception, affecting aspects such as the behavior and fashion choices of some participants (30). Furthermore, participants' engagement with art persisted beyond the completion of the intervention programs in one of the studies, suggesting that art became a lasting element of their identities (75).

The theme of relationship building, and trust was prevalent across all studies. Personal growth within the programs fostered mutual recognition and appreciation among participants (45). The formation of relationships and friendships within these programs had a positive impact on the participants' mental health and wellbeing. Remarkably, several participants maintained these new friendships even years after completing the programs (75). The role of program facilitators was emphasized in three of the studies, with participants highly valuing their support, skills, and approachability (30, 73, 75).



3.1.5 Voluntary work and activism

Four studies investigated the impact of participation in voluntary work, including activism, on the mental health of young people (29, 31, 57, 76). The activities typically took place within educational environments and involved engagement with non-governmental organizations (NGOs) or politically activist student groups. Three core mechanisms were identified as contributing to the positive mental health and wellbeing outcomes experienced by youth engaging in voluntary work: skill development, fostering of positive social relations and a sense of belonging, as well as the experience of assisting others and effecting change (Table 6).


TABLE 6 Voluntary work and activism.

[image: Table with three columns. The first column, "Studies," lists N equals four with references 29, 31, 57, and 76. The second column, "Definition of the context: voluntary work and activism," describes studies on participation in voluntary work, charity, or activism, including involvement in non-profit organizations or political student groups. The third column, "Identified mechanism," lists skill development, positive social relations and sense of belonging, and the experience of assisting others and effecting change.]

In all studies, social relations and a sense of belonging were significant factors for mental health and wellbeing. Participation in voluntary and charitable organizations, youth groups, and religious organizations were shown to enhance social wellbeing and foster a sense of community. The opportunity to meet new people, feel connected with others, and form friendships further amplified the positive experiences associated with engaging in voluntary work (29, 31, 57, 76).

Two studies highlighted the acquisition and enhancement of new skills as a significant aspect of young peoples' experience of voluntary work. The ability of young people to develop their skills within the context of voluntary work was found to contribute to their positive experiences (57, 76).

A unique and meaningful aspect of voluntary work, highlighted in two studies, was the sense of making a difference and aiding others (31, 76). This mechanism was characterized by the young people's experience of engaging in actions that have tangible, beneficial impacts on their communities or causes they care about. It encapsulates not only the act of helping others but also the satisfaction and personal fulfillment derived from knowing that their efforts contribute to broader social change.



3.1.6 Mixed leisure communities

Five studies examined the impact of various leisure activities on the mental health and wellbeing of young people (36, 51, 52, 58, 60). These activities encompassed creative pursuits, sports, and music. The analysis revealed three key mechanisms: self-determination and autonomy, experience of competence, and positive social relations and sense of belonging (Table 7). One study was an intervention.


TABLE 7 Mixed leisure communities.
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Three studies investigated the impact of self-determination and autonomy on young people (36, 51, 52). The findings suggest that perceived control is crucial in enhancing life satisfaction, as observed in an intervention program (51). Furthermore, a correlation between mastery and wellbeing is evident in sports and academia, while this relationship is not observed in activities associated with creativity and prosocial behaviors (36). However, one study did not identify a mediating effect of autonomy on the relationship between leisure activities and life satisfaction (52).

Three studies explored mechanisms related to the experience and development of competence (36, 52, 60). One study found that competence served as a mediator between leisure activities and life satisfaction (52). Another study highlighted the link between perceived competence and enjoyment in sports (60). The third study examined creative self-efficacy as a mechanism, which explained the relationship between variables and wellbeing in prosocial activities but not in creativity, sports, and academia (36).

Across four studies, the significance of social relations and attachment in the context of mixed leisure activities was explored (51, 52, 58, 60). These studies emphasized the importance of peer attachment, a sense of connectedness, the role of various social resources, and the influence of positive friendship quality on enjoyment within sports and music communities.



3.1.7 Other leisure communities

Two studies on circus training and youth club activities were categorized as “other leisure communities” as they did not fit categorically within the remaining studies (35, 67). Despite the apparent differences between these two types of leisure communities, the analysis revealed two transversal mechanisms: the development of self-confidence and the significance of positive social relations (Table 8).


TABLE 8 Other leisure communities.
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Exploring circus trainings impact on young people's wellbeing it is underscored that the circus training made the young people feel proud and brave contributing to the development of self-confidence (67), and that participation in youth clubs promoted the development of competencies contributing to self-assurance (35). Furthermore, positive social relations emerged as central components in both contexts. Peer support and guidance assumed a significant role within the circus training setting (67), while youth clubs offered an optimal environment for establishing social networks and nurturing positive relationships with adult mentors (35).




3.2 Active ingredients

The preceding sections have recounted the mental health-promoting mechanisms examined within seven distinct types of organized leisure communities. This section will present mechanisms found to be common across the categorized leisure communities and the 52 incorporated studies, i.e., the active ingredients that promoted young peoples' mental health when participating in organized leisure communities.

As illustrated in Figure 3, five active ingredients were identified: social connectedness, development of skills, development of self-confidence, pleasure-driven participation, and safety and trust.


[image: Diagram illustrating factors of mental health promotion in organized leisure communities. Five interconnected circles labeled: "Social connectedness," "Development of skills," "Development of self-confidence," "Pleasure-driven participation," and "Safety and trust," surrounding a central circle labeled "Mental health promoting organized leisure communities."]
FIGURE 3
 The five active ingredients.


Social connectedness was the most salient active ingredient across all contexts. Many of the included studies affirmed the importance of friendships, experience togetherness, and positive relations with peers and adults within the leisure community for young people's wellbeing. Social connectedness extended beyond mere community involvement; it suggested a profound relational attachment and sense of belonging. In several studies, it was clear that new friendships often originated from participation in leisure communities, and the experience of these positive relations was critical for deriving pleasure from participation.

Development of skills was further identified as an active ingredient. The experience of advancing and acquiring the necessary skills for the activity tended to motivate young people through the provision of a sense of success. Through challenging tasks within the leisure activity, young people had opportunities to push boundaries and grow.

Development of self-confidence was notably a mental health-promoting active ingredient in creative leisure communities such as dance, music, and art. In these leisure communities, it seemed critical for the young people to build confidence and self-belief in their ability to contribute to the activity with their skills (self-efficacy).

Pleasure-driven participation was an active ingredient evident within sports context but also applied to the “Mixed leisure communities” category. Numerous studies emphasized the importance of young people participating in leisure communities driven by personal desire rather than external expectations or needs.

The experience of a safe and trusting community, in the relation between young people and between young people and the adults involved in the community (e.g., music teachers or sports coaches), was another salient active ingredient. To promote their mental health, it was vital for young people to perceive the leisure community as safe and trusting, a place where they could truly be themselves and where they felt accepted by the peers and the adults.

These five active ingredients were prominent across the 52 studies; however, some were more prevalent in specific contexts than others. For instance, some active ingredients had a greater overlap in artistic communities such as music, dance, and art. Moreover, the active ingredients should be understood as overlapping and mutually reinforcing. For example, the experience of developing competencies and skills could enhance young peoples' self-confidence. Demonstrating competencies through performances or exhibitions could also foster a stronger sense belonging and experience of cohesion within the leisure community. Likewise, a safe and trusting environment could lay the ground for the development of positive social relations, and these positive social relations could in turn aid young people in building their self-confidence.




4 Discussion

This review systematically examined the literature to identify mental health-promoting active ingredients in organized leisure communities. The analysis revealed five active ingredients that enhance young people's positive mental health and wellbeing: social connectedness, development of skills, development of self-confidence, pleasure-driven participation, and safety and trust. Social connectedness was the most prominent ingredient across seven different types of leisure communities. The review also underscored the significance of skill development and self-confidence, which were interlinked factors. The role of self-efficacy was emphasized, particularly within creative leisure communities, where the young people's belief in their capabilities positively impacted their wellbeing and engagement. Pleasure-driven participation and experience with a safe, trustful environment facilitated by adult figures, such as music instructors or coaches, were identified as vital for the wellbeing of young people.

However, prevalent theories on mental health determinants show considerable overlap with these five active ingredients, reflecting both individual-level factors (e.g., “positive sense of self”), social-level factors (e.g., “supportive social relationships”), and structural-level factors (e.g., “safe environments”) (79). This suggests that the active ingredients may be relevant not only in the context of leisure communities but also in other youth contexts, such as educational environments. This points to a need for future research to investigate further.

Despite the common occurrence of gender segregation in organized leisure communities—especially in sports—the majority of the studies included both boy and girl participants, suggesting that the active ingredients benefit both genders in promoting mental health. Seven of the included studies focused solely on girls (34, 40, 53, 59, 61, 65, 66), and three on boys (62, 69, 72). However, only two of these studies included gendered aspects of the leisure community as an analytic perspective (59, 69). Thus, this review points to a need for a further examination of the gender perspectives to potentially uncover differences in boys' and girls' experiences. For instance, findings from previous research indicates that motivations for participating in sports can differ by gender (80, 81), where one study concludes that boys, to a greater extent notify the joy of competition, popularity, and the desire to become a sports star, as the basis of the motivation compared to girls (81). Likewise, another study points to the “masculine character” of sports as a factor for young girls' continued desire to participate in sport (82). Further research on this could inform more tailored and effective strategies to enhance the mental health and wellbeing of young people in organized leisure communities, ensuring inclusivity and addressing potential gender-specific needs.

The crucial role of facilitators within organized leisure communities emerges as an important finding of this review. Coaches, mentors, and facilitators of leisure communities do more than merely guide activities; they can create environments and atmospheres where young people can flourish. These facilitators play a critical role in establishing community norms and conduct standards, significantly influencing participant experiences, and directly impacting overall wellbeing. They can also encourage individual strengths, contributing to the development of self-confidence and skills among young people. These findings are supported by insight within the sport literature that examines how coaches, through knowledge and behavior, can promote the mental health of athletes. For example, a qualitative study concludes that coaches see themselves as an important resource for identifying concerns, facilitating help, and promoting engagement in sports, but that greater mental health literacy would boost the coaches' skills to promote the athletes' mental health (83). Additionally, recent reviews call for qualified programs to equip coaches with the necessary competencies to promote the mental health of athletes (84, 85). Thus, going forward an important task consist of establishing educational programs for those responsible for leisure communities—sport coaches, art teachers, or art instructors—to provide them with the skills, tools, and knowledge to support and initiate the active ingredients within their leisure community.


4.1 Strengths and limitations

This realist review provides novel insights into the active ingredients promoting mental health within organized leisure communities for young people. However, certain limitations should be acknowledged. Addressing these in future research will contribute to a more comprehensive understanding of the factors influencing mental health within organized leisure communities.

Firstly, the review lacks a comprehensive exploration of the multidimensional nature of organized leisure communities. Most reviewed studies did not consistently consider various dimensions of the organized leisure community such as activity type, dosage, and width of participation. A nuanced understanding of these aspects could provide additional insights into the factors influencing mental health benefits within different leisure community contexts. Additionally, this reviews' focus on the positive impacts of organized leisure communities on mental health may have overlooked potential negative aspects or challenges associated with participation in these communities. Exploring potential adverse effects or challenges could provide a more balanced understanding of the overall impact of organized leisure communities on mental health and wellbeing.

Secondly, the absence of a methodological quality assessment or weighting of the included studies limits the ability to assess the overall quality and robustness of the results. Conducting a rigorous quality assessment could provide valuable insights into the reliability and validity of the findings. For example, the preponderance of cross-sectional designs among the quantitative studies identified restricts the establishment of causal relationships. Longitudinal or experimental designs would offer stronger evidence for establishing causal links between participation in leisure communities and mental health outcomes. Moreover, most identified intervention studies either relied on qualitative designs or lacked control groups in quantitative studies, diminishing the ability to draw definitive conclusions about the effectiveness of mental health-promoting organized leisure communities for young people. More intervention studies with rigorous designs and control groups could strengthen the evidence base and enable a more robust evaluation of these interventions' impact on mental health outcomes. Thus, a more in-depth analysis of the methods, quality, and findings of both the excluded and included studies could have strengthened this review further.

Despite these limitations, we note several strengths of this study. The methodological strengths of the systematic review include using a realist approach, allowing an in-depth examination of the context, mechanisms, and outcomes related to the mental health-promoting potential of organized leisure communities for young people. By focusing on the underlying mechanisms and contextual factors, the review provides a deeper understanding of how and why these studies may influence positive mental health outcomes for young people. The realist approach is particularly valuable for capturing the complexity and multifaceted nature of the studies, shedding light on the underlying processes contributing to the observed positive impacts. The comprehensive literature search strategy, developed and executed by specialized research librarians, ensured thorough and systematic identification of relevant studies, minimized the risk of publication bias, and increased the inclusion of diverse perspectives and findings. Involving two independent researchers in the screening process provided additional quality assurance, reducing the potential for errors and enhancing the reliability of the included studies.

Regarding the included studies, the review covers a wide range of methodologies and data sources, enabling a comprehensive analysis of the topic. The inclusion of both qualitative and quantitative studies provides a more holistic view of the mental health-promoting organized leisure communities for young people, thus strengthening the validity and reliability of the review's findings.




5 Conclusion

This realist review provided valuable insights into the mental health-promoting potential of organized leisure communities for young people. The study identified five key active ingredients: social connectedness, development of skills, development of self-confidence, pleasure-driven participation, and a safe and trusting environment, which significantly contribute to young people's mental health and wellbeing. The findings emphasize the pivotal role of facilitators in creating inclusive and supportive environments within these communities. However, the study also acknowledged limitations, such as the lack of a comprehensive exploration of various dimensions within these communities and called for further research to address these gaps and enhance the evidence base. Overall, this review highlights the importance of organized leisure communities in enhancing the mental health and wellbeing of young people, potentially guiding the development of targeted interventions and policies across diverse leisure settings.
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Background

Adolescence is not only an important transitional period of many developmental challenges, but also a high risk period for mental health problems. Psychotherapy is recommended for mental health problems in adolescents, but its effectiveness is not always satisfactory. One possible contributing factor may be the lack of clarity surrounding core symptoms.





Methods

In this study, we investigated the mental health status of senior grade three students, a group of adolescents facing college entrance exams, by the Middle School Student Mental Health Test (MHT) and analyzed the core symptoms by network analysis. This study was conducted through an online survey platform (www.xiaodongai.com) from 15 February 2023 to 28 March 2024. The subjects scanned a QR code with their mobile phone to receive the questionnaire.





Results

The mean age of these 625 students were 18.11 ± 2.90 years. There are 238 male participants and 387 female participants. 107 individuals scored above 56 (107/461, 23.2%), with individual scale scores over 8 up to over 60% of participating students. Notably, the top three prominent symptoms were “academic anxiety”, “allergic tendency” and “somatic symptoms”. However, upon conducting network analysis, it became evident that three strongest edges in this network were “somatic symptoms” and “impulsive tendency”, “academic anxiety” and “social anxiety” as well as “social anxiety” and “Loneliness tendency”. “somatic symptoms”, “social anxiety” and “self-blame tendency” exerted the highest expected influence. This suggests that, statistically speaking, these three symptoms exhibited the strongest interconnections within the network.





Limitation

Cross-sectional analysis; Bias in self-reported variables.





Conclusion

These findings can deepen the knowledge of mental health among senior grade three students and provide some implications (i.e., targeting symptoms having highest expected influence) for clinical prevention and intervention to address the mental health needs of this particular group.





Keywords: mental health, network analysis, core symptoms, senior grade three students, GGM




1 Introduction

Adolescence is an important period of rapid physical and mental development, accompanied by numerous developmental challenges (1). As children get older, they engage more deeply in complex social interactions and typically experience a decrease in study motivation, faced with more and more important academic demand (2). prolonged exposure to negative social interactions and academic problems leads to high risk for the onset of mental health problems (3, 4). Evidence shows that most mental health problems arise in childhood and adolescence (5). According to the meta-analysis of the worldwide prevalence of mental disorders in children and adolescents, approximately 11.3-15.9% experience mental disorders (6). So, identifying the mental health needs of young people is crucial to improving prevention. Previous study has shown that mental health issues among high school students are generally severe, provided they are distinguished from junior high school students. During the COVID-19 lockdown in China, sad Mood was the most central symptom among junior high school students, senior high school students. Unlike junior high school students, senior high school students tend to exhibit more suicidal ideation (7). Senior high school students represent a special psychological group. They are in a critical period of physical and mental development, coupled with the stress of the highly competitive College Entrance Examination, one of the most rigorous assessments in China (8). Thus, Senior high school students are uniquely vulnerable to anxiety due to the combination of academic pressure, social challenges, and changing identities. These problems will be more pronounced especially in the senior grade three students. Poor mental health among adolescents not only lead to personal suffering and family burden, but also have potential negative impacts on social development (9). Hence, there is an urgent imperative for surveys to pinpoint problems and direct mental health services appropriately.

With the growing understanding of the Bio-psycho-social model of medicine, we have begun to focus on the impact of psychological, socio-environmental and natural environmental factors on human health. Psychotherapy has been proven to be an effective theoretical technique, widely used in child and adolescent mental health and mental health promotion practices (10, 11). It is recommended for mild depressive disorders in children and adolescents (12). but there is no unified standard for the types and parameters of psychotherapy (13). Clinical opinions differ on the efficacy of psychotherapy and the question of for whom is effective have been the focus of Psychiatrists and psychologists in the past five years (14). Grasping the focus of psychological problems becomes an important influence on the effectiveness of psychotherapy.

To understand the characteristics of adolescent mental health and the need for psychotherapy and, based on this, to propose a model of mental health services that better meets the needs of adolescence. In recent years, network analyses have provided a way to understand the mental health characteristics of adolescents and have been widely used in the field of psychopathology (10, 15). This perspective asserts that mental disorders arise from direct interactions among symptoms (16). This methodology treats symptoms as nodes in a network model and gives the centrality and predictability of the corresponding nodes to understand the interactions between symptoms (17, 18), revealing the core symptoms of psychiatric disorders and providing potential targets for clinical interventions. In addition, network modeling provides a new perspective for understanding co-morbidity (19).

To deepen the knowledge of mental health among senior grade three students and provide some implications (i.e., targeting symptoms having highest expected influence) for clinical prevention and intervention to address the mental health needs of this particular group, we conducted this study to (1) investigate the network structure of mental health symptoms for senior grade 3 students by Middle School Student Mental Health Test (MHT). (2) Clarifying the top central symptoms; and (3) presenting the strongest symptom-to-symptom interaction in network.




2 Methods



2.1 Participants

Our study was conducted through an online survey platform (www.xiaodongai.com) from 15 February 2023 to 28 March 2024. A total of 680 Chinese senior grade three students from Xi’an city participated in the investigation. The subjects scanned a QR code with their mobile phone to receive the questionnaire. Data collection was done through on-site code scanning, and participants were thanked by the investigator after confirming completion on-site The initial section of the survey primarily comprised of anonymous and informed consent. After reading the informed consent, participants could click “I agree” to complete the following items. The study protocol was approved by the Chinese Clinical Trial Ethics Committee (NO. 2021009; 29 March 2021) and was registered with the Chinese Clinical Trial Registry (NO. ChiCTR2100046396).




2.2 The middle school student mental health test

The Middle School Student Mental Health Diagnostic Test (MHT) is a tool designed to assess students’ mental health status. They were majored in by Professor Zhou Bucheng (1991) from the Department of Psychology at East China Normal University. The MHT comprises of 100 questions, categorized into 8 subscales along with a lie detection scale, using a 0-1 scoring system. The eight content scales are as follows: academic anxiety, Anxiety about People, Loneliness Tendency, Self-blame Tendency, Allergy Tendency, somatic symptoms, Horror Tendency and Impulsive Tendency. A score of 8 or above indicates a clear tendency towards psychological problems. No tendency towards psychological problems with a score of 3 or less. The scale categorizes the level of mental health into three grades: a score of 1-55 is considered normal; 56-64 is considered poor mental health and a moderate tendency to psychological problems; and a score of more than 65 is considered a severe tendency to psychological problems. The half reliability of this test tool ranges from 0.84 to 0.88, and the retest reliability is between 0.667 and 0.86, with a validity greater than 0.71.

For the data collected, incomplete data are first eliminated. Secondly, If the score of the lie detection subscale falls between 7 and 10, the test is deemed unreliable, this part of the data should also be excluded.




2.3 Network analysis

In network analysis, nodes represent the symptoms and edges represent the relationship between two nodes. The association between two nodes is calculated by partial correlation analysis, keeping the interference of other nodes constant.



2.3.1 Regularized partial correlation network

Statistical analysis and visualization of regularized partial correlation networks are conducted using the software R. The network was estimated using a Graphical Gaussian Model (GGM) (20). The Gaussian Graphical Model (GGM) is used to fit the data and compute the network. GGM is an undirected network where edges represent partial correlations between nodes when all other nodes in the network are controlled for. Estimating GGM requires a large number of parameters, so the graph LASSO (Least Absolute Shrinkage and Selection Operator) algorithm is used to regularize GGM (21, 22). In this regularization process, all edges are reduced, and some edges with low correlation are set to zero, resulting in a more stable, sparse, and easily interpretable network. This algorithm positions symptoms with stronger connections closer to the center of the network, while symptoms with weaker connections are placed closer to the periphery. Thicker edges represent stronger correlations between two symptoms, while thinner edges represent weaker correlations between two symptoms.




2.3.2 Centrality and predictability analysis

Degree centrality, closeness centrality, betweenness centrality, and predictability are calculated to quantify the importance and controllability of each symptom in the regularized partial correlation network. Higher values of centrality indices represent greater centrality. Degree centrality may be the most important and meaningful centrality measure, as nodes with high degree centrality are more likely to influence the entire node group when activated. Additionally, predictability can indicate the controllability of each node. These measures are calculated using the R package qgraph (18).




2.3.3 Network accuracy and stability

R-package bootnet was employed to assess the accuracy and stability of network (20). The accuracy of edge weights was estimated by constructing a 95% confidence interval (CI) around each edge by using bootstrap approach with 2000 samples and computing bootstrapped difference tests for edge weights. The narrower the confidence interval, the more accurate the estimation of edge weights, and the more accurate the estimation of centrality indicators. Moreover, the stability of node expected influences and strength was examined by calculating the correlation stability (CS) coefficient. The value of the CS coefficient should not be less than 0.25 and preferably should be more than 0.5 (20).






3 Results



3.1 The mental health status for senior grade three students

In this study, we obtained 680 records of data, of which 23 were excluded due to incompleteness, 32 were excluded due to validity values of more than 7 points, and finally 625 valid data were obtained The effective rate of this study was 91.91%. The study comprised 238 male participants and 387 female participants. Table 1 provides a detailed overview of the prevalence and the detection of various mental health problems for senior grade three students. The total score of 625 students on MHT test for senior grade three students was 46.55 ± 19.08; Among the 625 students, 212 (212/625, 33.9%) scored 56 and 118 scored above 65 (118/625, 18.9%), indicating potential mental health issues. The top three prominent symptoms were “academic anxiety”, “allergic tendency” and “somatic symptoms” (Table 1) and the percentage of students scoring more than 8 points accounted for 64.8%, 41.0%, and 36.8% of the total number of participants, respectively. In the study, the mean scores, standard deviations, skewness, kurtosis, expected influence (z-scores) and predictability for each symptom of all MHT items were examined (Table 1).

Table 1 | Descriptive statistics for the network variables the mean scores, standard deviations, expected influence (z-scores) and predictability for each symptom.
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3.2 Network structure of MHT symptoms

The Figure 1 illustrates the network of MHT symptoms. All 28 edges are positive except the edge between MHT1 “academic anxiety” and MHT3 “Loneliness tendency” (weight = -0.05). Notably, there exist significant regularized bias correlations between the symptoms MHT6 “somatic symptoms” and MHT8 “impulsive tendency” (weight = 0.31), MHT1 “academic anxiety” and MHT2 “social anxiety” (weight = 0.29) as well as MH2 “social anxiety” and MHT3 “Loneliness tendency” (weight = 0.29), Bootstrapped 95% confidence interval indicating the accuracy of edge weights was relatively reliable and accurate (Figure 2A).

[image: Network diagram with eight nodes labeled MHT1 to MHT8 connected by green lines of varying thickness, representing different strengths of relationships between nodes.]
Figure 1 | Network structure of MHT symptoms among senior grade three students. Green edges represent positive correlations, red edges represent negative correlations. The thickness of the edge reflects the magnitude of the correlation. The circles around nodes depict its predictability. MHT1, Academic anxiety MHT2, Social anxiety; MHT3, Loneliness tendency; MHT4, Self-blame tendency; MHT5, Allergic tendency; MHT6, somatic symptoms; MHT7, Phobic tendency; MHT8, Impulsive tendency.

[image: Panel A shows a line plot of edges with bootstrap mean and sample data; the line trends upward with confidence intervals shaded in gray. Panel B displays a line graph of expected influence, showing average correlation with the original sample across different percentages of sampled cases, maintaining a steady trend near 100%. Panel C presents a similar graph for strength, also showing a stable trend with slightly declining correlation as sampled cases decrease. Both graphs have expected and sample data indicated in red.]
Figure 2 | Network Accuracy and Stability. The accuracy of edge weights (A) and Stability coefficients associated with the expected influence (B) and strength (C) in this network were calculated.

Node predictability is visualized as circles around the nodes in Figure 1. The values of node predictability range from 63% to 75% with an average value of 69%. This indicates that, on average, 69% of the node variance in the network can be explained by its neighboring nodes.

Figure 3 displays the expected influence scores (Z-scores) of the symptoms within the mental health network. “somatic symptoms” have the highest node strength in the symptom network among students, followed by “social anxiety”, and “self-blame tendency”, indicating that these three symptoms are the most associated symptoms in the present network from the perspective of statistics. In Figures 2B, C, the stability coefficients for the expected influence and strength are determined to be 0.75 and 0.67 respectively, indicating a stable and reliable estimation of the expected influence of nodes in this study.

[image: Four line charts compare metrics for items MHT1 to MHT8. Each chart represents a different metric: Strength, Closeness, Betweenness, and Expected Influence. All follow a similar zigzag pattern across their respective scales.]
Figure 3 | The Centrality and Predictability in the network. Four centrality metrics including strength, betweenness, closeness, and expected influence of each symptom in the network.





4 Discussion

In our study, 23.2% of students reported poor mental health and more than 60% of participants suffer from academic anxiety. upon conducting network analysis, three strongest edges in this network were “somatic symptoms” and “impulsive tendency”, “academic anxiety” and “social anxiety” as well as “social anxiety” and “Loneliness tendency” and “somatic symptoms”, “self-blame tendency”, and “social anxiety” exerted the highest expected influence. These findings develop a novel framework for understanding the mental status of these special population and provide some implications for clinical prevention and intervention to address the mental health needs of this particular group.

The World Health Organization defines mental health as “a state of well-being in which individuals are able to appreciate their abilities, cope with the normal stresses of life, work productively and contribute to their communities” (23). Evidence suggests that students in China’s education system are under tremendous academic and competitive pressure (24). The educational stress hypothesis suggests that the expansion of education and the shift to a knowledge-based economy have heightened the significance of academic performance in adolescents’ life prospects. This, in turn, has led to increased academic stress and subsequently, mental health challenges. Previous studies show that 10-20% of children and adolescents suffer from mental health problems (25). Consistent with previous studies, our study revealed that out of 625 students, 107 individuals scored above 56 (107/461, 23.2%), indicating potential mental health problems. More than 60% of the students exhibited symptoms of “academic anxiety”, 41% displayed “somatic symptoms” and 36.8% of them have “allergic tendency”. Notably, academic anxiety has become a major concern for students and parents, as well as a pressing issue for psychotherapists to address in the treatment process (24, 26).

However, treatment is not as effective as it could be, and there are certainly many influencing factors, one of which may be that academic anxiety is something that, although a prominent symptom faced by adolescents, but is not necessarily the core symptom. This is supported by the findings of our study. Through network analysis, we examined the centrality of symptoms. As we know, the expected influence centrality of node plays an important role in finding symptoms that activate or maintain psychopathological networks as well as providing potential targets for intervention (27). The results showed that “somatic symptoms” has the highest centrality, which indicates this symptom play the most important role in activating and maintaining the psychopathology network of MHT in senior grade three students.

Therefore, interventions targeting “somatic symptoms” might generally alleviate MHT symptoms in senior grade three students. This centrality result is consistent with previous studies which investigated symptoms network of Acute stress reaction (ASR) among military college students who were about to participate in an important physical fitness test (28). Stress predicts somatic symptoms in students under academic stress (29). The prevalence of somatic symptoms ranged from 5.7 to 80.1%, and somatic symptoms were overwhelmingly found to be significantly correlated with mental ill-health (30). A previous study has shown that physical reactions may be one of the most symptoms of learning stress during the COVID-19 pandemic (31).

Symptoms “social anxiety” and “self-blame tendency” are two other high centrality symptoms in the present network. Social anxiety is a common type of anxiety among adolescents, characterized by an unreasonable fear of negative assessments in social situations (32). Students exposed to intense pressure (33), which is often linked elevated anxiety levels (34–36). In sociocultural situations with closely knit social networks, worries about being rejected and losing vital social resources may be exacerbated (37). In this case, Chinese adolescents may be more afraid of negative evaluations from peers or teachers. As a result, they are unable to perceive themselves accurately, which can lead to low self-esteem and even feelings of inferiority. Individuals with high levels of low self-esteem often avoid social interactions due to a fear of rejection and tend to adopt an avoidant approach, which can exacerbate social anxiety (38, 39). Chinese adolescents tend to avoid society if they are concerned about negative perceptions of themselves. Feelings related to self-esteem, academic ability, appearance, and physical prowess may directly or indirectly influence social anxiety through fear of negative evaluation (3). Studies showed that self-blame was one of the most frequently used unhealthy coping strategies among physician assistant students (40) and medical students (41).

In this study, the strongest correlation was between “somatic symptoms” and “impulsive tendency”. The prevalence of somatic symptoms was 65.10% among the adolescents experiencing school-related stressors (42).

There exists a positive association between social anxiety and somatic symptoms (43). previous study shows that somatic symptoms are common among adolescents and frequently prompt clinical visits (44). This may be related to parental concern and awareness. The study revealed that adolescents with social anxiety reported greater severity of somatic symptoms compared to controls (45) and that girls were at greater risk compared to boys (42). It’s worth noting that parents may not always discern their children’s mental health issues, especially mood disorders, and thus may not seek professional assistance. Conversely, adolescents tend to vocalize somatic complaints, which often prompts parental intervention. This suggests that adolescents may utilize somatic complaints as a means of expressing their emotional struggles and seeking support within the school environment (46). The various effects of unconscious impulses take the form of psychic and somatic symptoms and of impulsive behavior. Adolescents have poor emotional regulation and are prone to impulsive behaviors such as non-suicidal self-injury (47). Furthermore, school absenteeism is a perpetuating factor of functional somatic symptoms in adolescents (48).

The edge of “academic anxiety” and “social anxiety” also play an important role in this network. Students are constrained from participating in social, vocational, and recreational activities, which may impede their peer interactions (49). This limitation in social engagement can exacerbate social anxiety. Additionally, employing problem-solving-focused coping mechanisms, as opposed to emotion-focused strategies, may be instrumental in reducing social anxiety (50).



4.1 Limitation

When interpreting the results, the following limitations should be taken into account. Firstly, the study was cross-sectional and could not verify causality. Also, it could not determine the direction of the edges of the network. Secondly, this study was only conducted in one city and cannot represent the characteristics of the whole country. Thirdly, the network structure of our study is specific to the questionnaires we used. Thus, different questionnaires could produce a different network structure.

In addition, we chose only one time point (senior grade 3) and lacked longitudinal data. Future research should be carried out on a larger scale and further verified using different testing tools. The variability in the structure of the mental health symptom network by gender, ethnicity, and age was investigated in students at different stages of high school.





5 Conclusion

Despite the above limitations, our study still has some advantages. In this study, we investigated the network structure of MHT symptoms in senior grade three students and found that the core symptom of mental health is somatic symptom rather than the most prominent academic anxiety. These discoveries can advance the knowledge of mental health status in senior grade three students and provide some implications (i.e., targeting symptoms with the highest expected influence) for clinical prevention and intervention to address the mental health needs of this special group.

For students, they should find a suitable way to release pressure, maintain a good mental state, and rationally organize their studies and life, while schools and families should also pay attention to students’ mental health and provide necessary support and help.
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Background: Emerging definitions of health have suggested a shift in focus to one’s ability to manage their health condition, function, and social determinants of health. The construct of health for youths with mental health and substance use disorders (MHSU) is complex and multi-dimensional with interplay between biological, behavioral, and social conditions. Expanding definitions of health is crucial in the measurement of health and evaluation of integrated youth services (IYS) systems for people with MHSU disorders. Hence, it is critical to understand the construct of health from the perspective of a young person living with a MHSU disorder.
Methods: This study was conducted using inductive thematic analysis. Three focus groups were conducted from July to August 2017.
Results: A total of 22 youths (17–24 years) took part in this study. Results showed that health is a multidimensional construct situated in the ecosystem of a person’s environment. Health can be understood from two macro themes: Individual health and Determinants of health. It consisted of physical health, mental health, day-to-day functioning, and being in control of your own health condition. Systemic and social factors were factors that influenced the state of health.
Conclusion: This study contributes to a conceptualization of good health in youth with MHSU disorders. This conceptualization can aid in the development of more accurate measures of health and functioning and the evaluation of mental health services for youth with MHSU.

Keywords
 substance use and misuse; psychiatric disorder; health; quality of life; access to health and social services; youth


Introduction

According to the World Health Organization (WHO), the definition of health is “a state of complete physical, mental and social well-being and not merely the absence of disease or infirmary” (1). This definition of health was formulated in 1946 in the post-war era and has not been changed even though the definition of health and the notion of what is considered “healthy” has evolved over time (2). The current definition of health is problematic as it implies that a healthy individual is one who always has complete physical, mental, and social functioning. Few people, if any, can fit this definition of health. This definition also minimizes the role of human capacity to cope and labels those with chronic, progressive, or relapsing–remitting conditions permanently unhealthy (3, 4). These criticisms are specifically relevant in populations with health conditions that are often chronic or relapsing–remitting like mental health and substance use (MHSU) disorders.

Emerging definitions of health have suggested a shift in focus to one’s ability to adapt and self-manage (3), social determinants of health as well as policy and environment (4, 5), and functionality and wellbeing (6). A new definition of health as “the ability to adapt and to self-manage” has been proposed (3). This definition includes the one’s ability of people to adapt to their life situation and acknowledges that health differs from person to person. This definition, however, makes it difficult to measure health on a population level.

Expanding definitions of health is crucial in understanding the impact of MHSU disorders on health and in designing health services for people with MHSU disorders. Mental health is vitally important to overall health (7). This is especially important in adolescence and young adulthood where MHSU disorders are disproportionately more prevalent in youths aged 15–24 (8–10). The onset of many other mental health conditions occurs during this period of development (9, 11) (p. 8) and often the use of substance use further exacerbates the mental health condition (12) (p. 423). In addition, studies have shown that youths with substance use disorders have increased risk of developing psychiatric symptoms and disorders (13, 14). MHSU disorders in adolescence also increases the risk of comorbid physical health problems in later life (15–18) as well as adverse social outcomes in adulthood such as lower educational attainment, poverty, and social isolation (19). It is therefore critical for the healthcare system to engage youth early and intervene early (20)

Youth with MHSU disorders experience multiple health and social challenges and therefore require comprehensive interventions. Integrated youth services (IYS) models are being proposed to support the full range of health and social needs for youth (21–23). The IYS model aims to improve the quality of mental health and substance use services for youth by providing multiple services in youth-specific settings (24, 25). In IYS models, youth are crucial stakeholders in designing how health services are delivered and evaluated. However, there is still a significant gap in understanding these health needs and priorities, as defined by youths themselves (26). A critical step toward this is establishing a unified understanding of how “health” is defined and conceptualized from the perspective of young people. Formal definitions and current frameworks of health might not be sufficient to explain the perspectives of youth with MHSU conditions.

To build a youth-centered healthcare system for youths with MHSU disorders, it is critical to understand and identify important health outcomes that matter to youth. Therefore, the central question of this study is “What is the concept of good health in youths who experienced MHSU disorders?” The objectives of this study were to understand and identify component of good health through the perspectives of youths who have experienced MHSU disorders and identify important factors that affect their ability to achieve good health. Results of this qualitative study will allow us to understand important prognostic factors and identify important outcomes that should be measured in a IYS system.


Participants and recruitment

Participants were recruited using purposeful sampling. Flyers were handed out by staff and posted in the common areas of an IYS center providing health and wellness resources, services and supports to youth with MHSU disorders in (blinded for review). Clients at this center can self-refer or be referred to services by a health practitioner. Services at this community-based center were delivered by a team of interdisciplinary healthcare professionals (physicians, nurses, counselors, and peer support specialists). Eligibility criteria included youths who have received or are receiving MHSU services, aged 17–24 years, willingness, and ability to read and respond in English, and able to provide informed consent or have a guardian to provide consent. This age group was chosen because they were in a developmental transition phase (i.e., from high school to college; college to work). As access to specialized mental healthcare is scarce for this vulnerable population our research time decided that a formal diagnosis of MHSU disorders was not required for study participation. All participants provided written informed consent prior to the interviews. Participants below 19 years of age provided informed assent to participate in the focus groups and had a guardian who gave consent. A small honorarium was paid to all participants. This study was approved by the (blinded for review).



Data collection

Three focus groups were conducted between July to August 2017 at the same center where participants were recruited and accessed their mental health services and, hence, was perceived as a safe and inclusive environment. Focus group technique was chosen because the aim of this study was to build a better understanding of the construct of health. There is existing knowledge of the construct of health, but the current framework is inadequate when used in mental health conditions. The use of focus groups allowed us to generate more themes (27). We stopped data collection when data saturation was reached; that is, if similar codes and meaning of codes were repeated in subsequent interviews (28).

Each focus group lasted approximately 90 min. All participants in the focus groups were grouped by age to encourage interaction (two groups ages 20–24 years, one group ages 17–18 years). Three main questions were asked in the focus groups:

	1. What does health mean to you?
	2. What does it look like to be in a good/poor health state?
	3. What is needed for someone to move from a poor to a good health state?

All focus groups had two facilitators. The primary facilitator was a research assistant with qualitative research methodology experience. This facilitator had limited, if any, exposure to participants prior to the focus groups. The other facilitator was the study’s peer research partner who was also a peer support worker (PSW) at the center. A PSW in our context is an individual with lived experience of mental health and/or substance use issues providing support based on this shared experience. The PSW did have prior relationships with some participants of the focus group and was an established presence in the center. During the focus groups, this facilitator mainly wrote field notes and provided some prompts. Also in the room was the last author who observed and took field notes. All interviews were recorded and transcribed verbatim by the second author and a research assistant.



Data analysis

Data analysis was conducted on NVivo 10. Transcripts were de-identified before being uploaded onto NVivo. Data were analyzed using thematic analysis utilizing an inductive approach. This approach allows researchers to systematically understand the experiences of groups who have navigated or are still navigating the ups and downs of the recovery process and explore what achieving “good health” mean for them (29). The first two authors performed the analysis. Transcripts were read through once before coding. Thematic analysis utilizing a data-driven, inductive approach was used to analyze the data (27). At the second reading, notes were written and data were organized into broad thematic codes. Multiple readings of the transcripts allowed the researchers to focus on the subjective experiences of the participants and practice reflexivity. A preliminary list of codes was formed from the first transcript. Coding was performed after each interview. This process was repeated for the next two transcripts. New codes that emerged from each transcript were added to the list. A saturation grid was created to reflect the common codes in each focus group. After going through the third transcript, no new codes were added. All codes from each focus group were then analyzed at the micro level to inductively identify overarching themes. Agreement of final themes was achieved through an iterative process of discussion among research team members and constant review of the data.

Member checking was conducted twice with three of the participants throughout the analysis process. Participants reviewed all themes and agreed that they were understandable and representative. The first time was after broad and micro themes were proposed. Participants reviewed and ensured that all themes were understandable and representative. The second point of contact was to confirm the proposed definition of health and quotes selected were appropriate, understandable, and representative. Data source triangulation was also conducted with the notes from the facilitators and the author present at the interviews (SB).




Results


Characteristics of participants

Altogether, 22 participants participated in three focus groups (Table 1). Participants were between ages 17–24 years with a median age of 22.5 years, 12 participants identified as female, and the most of participants identified as White while two identified as Indigenous. All participants have accessed and received services from an IYS center. In terms of employment status and education, 12 participants were unemployed and not in school and 18 participants had a high school diploma. Out of the 22 participants, eight were in at-risk housing situations such as being homeless, couch surfing or living in a single room occupancy hotel. Thirteen participants had used cannabis or other illicit drugs in the past month. As for primary health condition, participants reported mental health diagnoses including anxiety disorders (86%), mood disorders (86%), post-traumatic stress disorder (36%), borderline personality disorder (23%), psychotic disorders (18%), autism (9%), and attention deficit/hyperactivity disorder (5%).



TABLE 1 Characteristics of focus group participants (n = 22).
[image: Table displaying demographic and lifestyle characteristics of participants: Median age is 22.5 years. Group 1 has 10 participants aged 23.1 years. Group 2 has 8 participants aged 22.4 years. Group 3 has 4 participants aged 17.8 years. There are 12 females, 7 males, and 3 non-binary or transgender individuals. Sixteen participants are white, and 18 have completed high school. Employment status includes 4 in school, 3 employed, and 12 not employed or in school. Eight are in at-risk housing, alcohol use over once per week is by 7, cannabis by 6, and other illicit substances by 5.]



Construct of health

A summary of the themes that emerged from all three focus groups is shown in the saturation grid (Figure 1). In the eyes of our participants, health was a continuum of many personal and environmental factors. These factors were intertwined together, and the concept of good health cannot be separated from its context. Figure 2 shows a description of health drawn by participants in one of the focus groups. This concept can be understood from two macro themes: Individual health and Determinants of health. The relationship between these two themes is illustrated in Figure 3 where the individual health is a continuum in the whole ecosystem of social and systematic factors that determine health. Additional quotes are provided in Table 2.

[image: A grid with rows labeled FG1, FG2, and FG3, and columns with headings: No illness, Emotional health, Managing health, Normal life/routine, Sobriety, Support - family and friends, Support - external, External environment. Cells contain phrases like "Having good physical health," "Emotional regulation," "Functioning," "No addiction," "Friends and family support," "MH support," "Stable housing," "Routine/having a structure," "Harm reduction," "Good relationships," "Healthy diet and exercise," "Harm reduction/being sober," and "Security." The background alternates in shades of green.]

FIGURE 1
 Saturation grid. *The darker the green, the more prominent the theme.


[image: Arrow-shaped diagram filled with handwritten words and phrases connected to personal goals and well-being, such as sobriety, accountability, family, and self-care. The arrow points right, symbolizing forward movement or progress.]

FIGURE 2
 Picture of focus group discussion.


[image: Diagram featuring two overlapping arrows surrounding the phrase "Individual health". The top arrow is labeled "Determinants of health: Systemic factors", and the bottom arrow is labeled "Determinants of health: Social factors".]

FIGURE 3
 Image illustrating recovery as a continuum and the relationship between themes.




TABLE 2 Additional quotes for each subtheme.
[image: A table with themes and additional quotes related to health and well-being. Themes include individual health with focus on physical well-being and emotional health, day-to-day functioning, management of health, and determinants of health like systematic factors and social factors. Each theme has associated quotes from different individuals labeled FG1, FG2, and FG3, discussing personal experiences and insights on aspects such as exercise, diet, mental health, daily routines, and social relationships.]



Individual health

Participants were asked about good and poor health states and their perception of these states. Conceptualizations of good and poor health were often multi-dimensional and defined by most as being beyond the absence of illness or “not being sick.” One common thread that was brought up in all three focus groups is the subjective and individualized nature of the concept of health.

 “It’s really like, unique in what it means to you. Like being healthy could mean like exercising every day, doing as much as you can. For some people it might just be having enough energy to leave the house, or like—I think it really depends on, like what you need and what you consider to be healthy, you don’t have to be… live up to some sort of standard I guess.”



The subthemes illustrating this theme were associated with individual physical and emotional issues and struggles.


State of mental and physical wellbeing

When asked what good and poor health looked like, participants related it to their individual experiences with MHSU issues. Many participants felt that good health was associated with achieving “a state of mental and physical wellbeing,” “not… being sick all the time.” One even compared good health to the swimmer “Michael Phelps” because “[he is] healthy in most ways.”

A good health state was commonly associated with the concept of “sobriety.” Someone in a good health state was described as having “frequent lengthy periods of sobriety” as opposed to someone in a poor health state who was described as, “using drugs, using alcohol, using any kind of like substances” and “every few minutes you need a sip of beer, or every hour you need a hoot of crack.” The consequences of poor mental and physical wellbeing associated with substance use were also described by some participants who struggled with substance use, having “track marks and abscesses,” “scars all over face” from formication and being “underweight because of drugs” were examples of poor health. To them, these physical scars are a reminder that they are not in good health, as one participant articulated, “health to me is not having really bad track marks on my arm. Cause, you know, if you look at my arm, I, I’ve used almost every day in a row, sometimes I’ll go a few days without using, but every time it’s in this arm, and I’ve got like, you know, two baby tracks from yesterday and those’ll be gone tomorrow and I got this one from three days ago that just sorta turned into a zit…But health is, you know, taking care of my arms and making sure that if I do use drugs I do not have horrible track marks, you know, it’s um….”



Emotional health

Emotional health was associated with emotional stability and resiliency without a specific focus on happiness. Good emotional health is “where you can function and live your daily life and your daily activities” and “not falling in the pressure and like anxiety attacks and stuff like that. Like more capability to deal with your problems rather than like, break down.” “Feeling things, feeling emotions…the whole range” was important to a good health state. Many negative emotions like, “anger, sadness,” “self-loathing, despair,” “overthinking,” “impulsivity,” “suppressing,” and “being hateful” were listed as being examples of a poor emotional health. Having good emotional health also did not mean experiencing only positive emotions all the time, as one participant clarified: “I do not think they are gonna be like super happy all the time, you know, knowing how to handle things when things get rough.” Good emotional health was also associated with “knowing your personal boundaries and being aware of what your own limits are.”



Day-to-day functioning

This subtheme was described by many participants as being “able to function,” or “not functioning” on the inverse. When asked what good health was, one participant described it as “Being able to function the way you want to.” Good health associated with day-to-day functioning was described as a state “where you can function and live your daily life and your daily activities.” Another participant described functioning on a more personal level as “being able to function the way you want to.”

Day-to-day functioning was associated with social interaction and routine. Routines and a structure in life were also part of good health. This was explained by one participant, “like routine, um so if you are getting, like maintaining steady sleep patterns, getting out of the house every day, have a good heart rate and stuff like that…” while another suggested that it involved simply “getting up in the morning.”



Management of health

Knowing how to manage your own health was a central theme to being in good health. Many participants associated good health as being someone who attends medical appointments and takes their medications. For example, someone in a good health state “sees a doctor regularly.” Being accountable with taking medication and attending scheduled appointments was also necessary to maintain good health.

Personal factors were also quoted when participants talked about management of health. Many participants recognized that there were certain qualities or attributes that an individual can foster that will help them in achieving good or better health. One was the importance of “goals, long-term and short-term” and “having something to look forward to.” This was best summarized by this quote: “because if you do not want to change then you are not going to.” In addition, participants felt that it was important to be resilent and have “coping strategies” so that “you are able to not be affected by environmental factors of like, things that would pull you down.” Beyond that, “persistence” or “dedication” was also needed because as one participant puts it, “it’s not something that just happens overnight, like there’s going to be times when you struggle.” This was echoed by another who said, “You cannot just rely on medication or counselors, you have to put the work in and I think that’s the hardest part.”




Determinants of health

The concept of individual health sits in the ecosystem of determinants of health. Participants in our study identified many factors that could affect their health beyond individual efforts. These determinants of health were factors that contributed to their health status. The subthemes under this theme were systemic factors, and social factors.


Systemic factors

This subtheme described the external environmental factors associated with health. Access to health services was most frequently quoted by the participants in our study. This included timely and accessible care from “a health care team” including family physicians, nurse practitioners, psychiatrists, counselors, social workers, and case managers. This also included access to “medications” and “harm-reduction” including “narcan,” treatment centers, “youth detox,” addiction specific counseling and opioid replacement therapy (“ORT”). Being able to access these services was essential for good health. However, many participants felt that long waitlists and limited opening hours made it difficult for them to access the help that they needed. Some participants had concerns regarding age limits and found these limits to be arbitrary. They also expressed frustration that accessing services was often disjointed and required going to many places and/or through many people to access services that seemed related. These were factors that they could not control but could lead to a poorer health outcome for them.

Socioeconomic status was another important contributor to health. Many participants on social assistance felt that social assistance payments were too low and that having “higher pay” or even a “higher minimum wage” would help one achieve a better health state. They also associated being on welfare as not being in good health, because “somebody on the high end of the scale preferably probably not be on welfare because usually it’s when you are at the… I think you are gonna have excess.” As another participant put it, “welfare’s not enough to survive on, you are not gonna be thriving in health or food or housing or anything like that surviving on welfare.”



Social factors

This subtheme describes how interpersonal relationships relate to health and includes references to a support system within and outside of a formal health care team. People in a good health state were described as having “good relationships” and “being able to communicate well with others.” Good support systems were made of “people that are there for you like all the time, like somebody you can always reach and get a hold of” and included “family and friends” and “other people who have gone through the same thing,” with specific reference to “peer support workers” and “NA [narcotics anonymous], AA [alcoholics anonymous] sponsors.” Having a good support network was also important for good health, “cause those people will never let you be in a bad state,” but “unhealthy friendships” and isolation were a negative impact on health. This was summarized by one participant who shared: “isolation, you know feeling like you do not have a family or a community or friends, whatever that looks like to you, but the absence of it is very unhealthy.” Being alone and isolated was also associated with poor outcomes as reiterated by another participant, “cause lonely people, kinda die. Die off.”

Help to access services such as employment, housing and education was also highlighted. Searching for resources was often confusing and difficult; having access to people who could help them navigate pursuing education in the context of mental health disorders would be helpful. Other factors having a positive impact on health that were mentioned by some of our participants were “security” and “stability.” This is illustrated by a participant who shared, “if you are on the path to recovery and you have to worry about a lot of things, like your next meal or you know, how you are gonna get through the night, that can push you in the opposite direction. So, security, knowing that you know, the things in your life are gonna be consistent… so you can focus on yourself.”





Discussion

In this study, we wanted to understand the concept of good health in the eyes of youth who experienced MHSU disorders and identify the factors that may prevent them from achieving good health. Our results provided their narrative of what health is to them. As shown in Figure 3, to our participants, health is embedded in the context of one’s environment, a consequence of the systemic and social influences. Health consisted of physical health, mental health, day to day functioning, and being in control of your own health condition. Systemic and social factors were factors that influenced the state of health. Recognition of these causal and mitigating factors and distinguishing them from the construct of health is important as the measurement of health and design of mental health services will not be accurate if these factors were not addressed.

Good health, in the eyes of our participants, was a continuum, which consisted of physical, mental, and social components along with a functional element when defining health. The concept that health is a continuum is not new, but our results highlighted the struggles with “sobriety” that participants faced and showed that the concept of health expands beyond the definition of health by WHO (30–32). Staying sober was difficult and something that had to be achieved to be considered “healthy.” Resilience and playing an active role in the management of their health condition were also recurring themes. When thinking about the evaluation of IYS programs, measures reflecting these outcomes should be included. Items reflecting daily functioning, self-image, and emotional health are common in many health-related quality of life (HRQL) measures like the Euroqol-5D (33). However, the struggles with “sobriety” are not often reflected in many generic health measures (31, 32). Looking physically healthy, like being free of scars and being a healthy weight, were important physical indicators associated with recovery from substance use. For evaluation of health outcomes in youths with MHSU disorders, items or outcomes reflecting recovery and coping with addiction should also be included.

The transition from adolescence to young adulthood is characterized by major social role changes and growing societal expectations. Having a MHSU disorder during this period could hamper life opportunities and shape quality of life in later life (34). For our participants with MHSU disorders, systematic and social factors were impacted their perception of health. The impact may vary from participant to participant but in general, the presence of these factors have been shown to mitigate the risk of early substance use and mental health issues in youths (35–37). This is aligned with previous studies with children and youths, emphasizing the importance of these factors (26, 38). Prevention, early intervention and increasing access to appropriate treatment resources are the best treatment strategies in youth MHSU care and a continuum of care, ranging from early intervention to crisis response, is needed for youths (39). Presently, while medications for substance use have been known to reduce substance use, access to these medications is limited for youths (40). Therefore, continued engagement and support of youths with MHSU disorders and ensuring access to health services are crucial in attaining a good health state. In addition, from a measurement perspective, it is important to tease out these factors to be able to understand and accurately measure outcomes that matter. This supports recent calls to redefine health, beyond the absence of disease and infirmity, and include meaningful domains that can inform health services and policy (3, 41).

The notion that health is more than just individual behavior and health habits is also supported by other frameworks of health and determinants of health such as the Wider Determinants of Health Model and the Mandala of Health model (42, 43). Both models depict how interactions with the environment affect health. The definition of health and the design of health services for youths must acknowledge and address the systemic and social factors that will influence their ability to achieve good health. In addition, often the conceptualization and measurement of health is focused on ill-health, however, when we recognize that health is a continuum, the focus can be shifted to the more favorable end of the continuum and health services can be focused on moving people toward “good health” (44). This shift in perspective is needed and we recommend actively involving the intended audience in designing timely interventions for this population (25, 26, 38, 45).

Lastly, our findings indicated that the path of recovery involved learning to manage their MHSU disorders. Recovery was a challenging path characterized by periods of ups and downs (46). Both mental health professionals and patients should be aware and prepared for setbacks on the path of recovery. Learning to manage their health condition, which will include both physical and mental health symptoms, is therefore an important element and should be included in the standard treatment for youths with MHSU disorders.

Strengths of this study include the involvement of participants throughout the iterative coding process. This engagement provided the opportunity for triangulation and ensured that results were representative of participants’ experience. The participation of a peer research partner in each phase of this project is another major strength of our study (47). This ensured that questions were appropriate, and results was understandable to the target population. Our peer research partner was also a PSW at the center, with the intention that having a trusted, established peer involved in facilitation would increase the comfort of participants.

There were also limitations that warrant discussion. Our sample consisted of a specific age group, 17–24 years old, with the majority being over age 19, and most participants had access and were receiving mental health services. This may limit the applicability of our findings to other populations. Future research is needed to explore definitions of health among diverse samples of youth experiencing varied health vulnerabilities and protective factors.



Conclusion

This study contributes evidence that health in the context of MHSU disorders, is a multidimensional construct impacted by basic safety and security needs. MHSU services for youth should take a more holistic approach in treatment and address these basic needs and other social determinants of health as part of the treatment plan.
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Objectives: A number of high school art students experience negative emotions during their preparation for the art college entrance examination, characterized by worries and fear of uncertainty. Therefore, how individual difference factors, such as intolerance of uncertainty, affect the negative emotions of students needs to be examined. Inspired by the integrative model of uncertainty tolerance, the current study seeks to explain the association between intolerance of uncertainty and negative emotions by testing the potential mediating role of psychological capital and the moderating role of family functioning.
Patients and methods: A total of 919 Chinese high school art students (Mage = 18.50 years, range = 16–22) participated from November 2022 to December 2022. Convenience sampling strategies were used. The participants were asked to complete the measures of intolerance of uncertainty scale, psychological capital questionnaire, depression anxiety stress scale, and family adaptability and cohesion evaluation scale. The data were analyzed using Pearson’s r correlations and moderated mediation analysis.
Results: Results showed that intolerance of uncertainty was positively associated with negative emotions but negatively associated with psychological capital, which in turn, was negatively associated with negative emotions. Psychological capital mediated the indirect link of intolerance of uncertainty with negative emotions. Family functioning buffered the impact of psychological capital on negative emotions.
Conclusion: This study can enhance our understanding of the intolerance of uncertainty on negative emotions and provide insights on interventions for high school art students’ negative emotions for educators. The interventions targeting intolerance of uncertainty, psychological capital and family functioning may be beneficial in reducing the effect of intolerance of uncertainty on negative emotions faced by high school art students.
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1 Introduction

Education has been highly valued in China since classical times (1). China established a feudal imperial exam system to select government officials in the early Sui Dynasty (606 AD) (2). In China, The National College Entrance Examination, a difficult exam, is administered every June (3). Students all over the country take the exam organized by the government on 3 days. The examination consists of three compulsory subjects (mathematics, Chinese, and English) and optional subjects (politics, physics, biology, chemistry, history, and geography) (1). The group of students taking the examination can be divided into four categories: Liberal arts students, science students, art students and physical education students (4). For high school art students, they not only take the examination of compulsory subjects and optional subjects administered every June, but also take the art examination administered every December before the examination of compulsory and optional subjects. The overall test score is the determinant of whether and which college the student will attend (1). There are three cut-off scores dictated by the Ministry of Education. One decides entrance to prestigious universities. The second is the minimum score for entry into ordinary universities, and the third is the score for entry into higher vocational colleges. Moreover, some universities, especially art colleges, are qualified to organize examinations separately. Students need to apply to the college first, and then go to the college to take the exam.

COVID-19 is a global health threat (5). Studies have shown that COVID-19 has had a negative effect on the mental health of different groups of people (6–9). A large number of individuals have been forced to rapidly transition to a new way of life because of COVID-19 (10). In China, the COVID-19 pandemic gave rise to major challenges in the implementation of education programs. Many high schools were required to move completely to online teaching methods. In the wake of the COVID-19 pandemic, some regions have taken several measures to guarantee the health of students, such as school suspensions and keeping social distance guidelines. However, some art students needed to take an exam at the university they were applying to. In China, the Ministry of Education issued a notice that strict and mandatory measures must be taken by colleges to control the spread of the epidemic. Some colleges, such as Communication University of China and Beijing Film Academy, announced the use of online examinations to ensure the health of high school art students. Therefore, some students had to prepare actively for this new form of examination, and this change in the examination method gave rise to feelings of uncertainty related to examination performance among the students. In addition, during the COVID-19 pandemic, the teachers provided feedback on the students’ homework through online channels. These changes led to additional workload and stress on high school art students. The learning and examination processes of high school art students became riddled with uncertainty. The impact of these uncertainties on the physical and mental health of students has aroused wide concern in society.

Probability is a major source of uncertainty (11). Both the pandemic and students’ performance in the examination are subject to probabilities. Numerous studies in multiple disciplines have reported the effects of uncertainty on anxiety, worry, and avoidance of decision-making (12). According to previous research, individuals apply various responses to uncertainty, and understanding these individual differences is a significant focus of future studies (12). Thus far, however, few studies have investigated the roles of psychological capital (PsyCap) and family functioning in the relationship between intolerance of uncertainty (IU) and negative emotions among Chinese high school art students. The current research aimed to investigate the association between IU and negative emotions among high school art students, the mediating role of PsyCap, and the moderating role of family functioning in this correlation.


1.1 Intolerance of uncertainty and negative emotions

Intolerance of uncertainty (IU) refers to a cognitive bias, and this cognitive bias can influence how an individual perceives, interprets, and responds to uncertain situations at cognitive, emotional, and behavioral levels (13, 14). Kurita et al. (15) studied the effects of IU on patients with lung cancer. They found that IU was significantly associated with high levels of non-somatic depressive symptoms and perceived stress (15). Likewise, Demirtas and Yildiz (16) found that IU was significantly associated with perceived stress among college students in Turkey. Similarly, Huntley et al. (17) examined the students’ perceived level of IU self-developed questionnaire, and the results suggested a positive association between IU and test anxiety among college students in the UK. In addition, the integrative model of uncertainty tolerance hypothesizes that individuals develop a set of cognitive, emotional, and behavioral responses to uncertainty of external stimuli, such as threat, worry, and despair (12). In our study, the depression anxiety stress scale was applied to measure negative emotions in three dimensions: depression, anxiety, and stress (18).

The COVID-19 pandemic has led to uncertainties in the learning and examination processes of high school art students. The symptoms of SARS-CoV-2 onset can also influence the performance of high school art students at their examination. For most high school art students, art college entrance examination is a life-changing event, and it is difficult to foresee the examination activities. Indeed, high school art students with IU are likely to interpret uncertain information as threatening (19), contributing to significant somatic stress reactions (20, 21). Previous studies have shown that a key cognitive distinction associated with anxiety is a “sense of uncontrollability focused on the possibility of future threat, danger or other potentially negative events” (22). In addition, IU has been hypothesized to prompt individuals to engage in over-identification of potential problems and negative orientations (14). In other words, high school art students with IU strongly believe that they will fail the exam. When high school art students are asked to mention the reasons that underlie their fear of failure, the students with IU provide more reasons than those without IU. As a special group in high school, high school art students are expected to engage in both cultural learning and professional training simultaneously. Therefore, individuals with high level of IU experience high levels of depression, anxiety, and stress during the pandemic. However, the impact of the relationship between IU and negative emotions of students during their preparation for an art college entrance examination is still unknown. The COVID-19 offers us an opportunity to investigate the relation between IU and negative emotions under a naturally stressful environment.

The theoretical and practical implications of the study are as follows: First, the majority of recently published studies on IU have focused on the effect of IU on emotion, behavior, and belief. For example, they have examined the effect of IU on social anxiety (23), compulsive exercise (24), and loss-related risk preference (25). However, to our knowledge, few studies have explored what mediates the association between IU and negative emotions and what influences the direction or strength of this relationship. The novelty of this study lies in the fact that, to our knowledge, it is the first to explore the mediating and moderating roles of PsyCap and family functioning on the correlation between IU and negative emotions. Second, recent studies on IU have focused on a variety of groups and situations, such as the effect of IU among preservice teachers (26), autistic pupils (27), and breast cancer patients (28). To our knowledge, no study has explored the association between IU and negative emotions of high school art students preparing for entrance examination in the context of COVID-19, given its novelty. Previous studies have shown that art students reported higher rates of anxiety and depression symptoms compared to the general student population (29). Zilinskas and Lesinskiene (30) examined the difference in suicidal ideation among students of different majors, and the results suggested art students expressed the highest levels of suicidal ideation. Compared to students of other majors, art students are more likely to have lower mood (31). High school art students experience a variety of negative emotions such as depression, anxiety, and stress when preparing for art college entrance examination. However, much less attention has been paid to the mental health status of the National College Entrance Examination population, especially for art students. Therefore, in order to fill the knowledge gap and help students reduce negative emotions, it is vital to examine the factors related to negative emotions experienced by high school art students who participated in the National College Entrance Examination in the context of COVID-19. Consequently, we propose the following hypothesis:

 Hypothesis 1: Intolerance of uncertainty is positively related to Chinese high school art students’ negative emotions.





1.2 Psychological capital as a mediator

Psychological capital (PsyCap) is conceptualized as an individual’s positive psychological state of development, and it comprises four components: hope, optimism, resilience, and self-efficacy (32). Turliuc and Candel (33) examined the relationship between PsyCap and some indicators of mental health (depression, anxiety, satisfaction with life) in a longitudinal study of 290 participants. The found that PsyCap impacts depression, anxiety, and stress in a significant way (33). A previous study also showed that IU was negatively correlated with PsyCap (34). The integrative model of uncertainty tolerance hypothesizes that individuals’ responses to uncertainty of external stimuli are varied, including both positive and negative responses, such as hope or despair, faith or doubt, confidence or vulnerability, and courage or fear (12). According to previous studies, high school art students with high IU tend to be pessimistic about the future (35, 36). IU can impair high school art students’ problem-solving skills (37), and prompt them to believe they cannot cope with the difficulty (38). In other words, IU can influence the self-efficacy of high school art students, and students with high IU do not have the ability to adapt to changes in learning and examination methods, resulting in the activation of negative emotions.

The conservation of resources theory hypothesizes that PsyCap is a kind of vital personal resource that can help individuals cope with emotional problems and reduce their negative consequences (39). Psychological strengths are important resources in coping with adverse and uncertain situations (40, 41). Furthermore, individuals have different psychological resources, resulting in variations in their psychological wellbeing (42, 43). Epitropaki (44) examined the role of positive PsyCap as a critical mechanism for managing employment uncertainty and found that PsyCap mediated the association between employment uncertainty and stress (44). Therefore, it is rational to deduce that PsyCap mediates the relationship between IU and negative emotions.

The location of the COVID-19 outbreak is highly unpredictable, and an examination is full of uncertainties. This study discusses the impact of IU on negative emotions of high school art students preparing for college entrance examination in the context of the current pandemic. Moreover, considering the integrative model of uncertainty tolerance and conservation of resources theory as the theoretical foundations, we examined whether PsyCap serves as a mediator between IU and negative emotions. To our knowledge, no previous study has examined this association. The present research aims to fill this gap by investigating the correlations among IU, PsyCap, and negative emotions among Chinese high school art students. Therefore, the following hypothesis emerged:


Hypothesis 2: Psychological capital mediates the association between intolerance of uncertainty and negative emotions among Chinese high school art students.
 



1.3 Family functioning as a moderator

Low levels of PsyCap may lead to an increase in high school art students’ negative emotions; however, not all students with low PsyCap are bound to develop negative emotions (45). Therefore, it is essential to examine the factors that impact the association between PsyCap and negative emotions. Because the Chinese government mandated home quarantine during the COVID-19 pandemic, some Chinese high school students had to stay at home with their families. The ecological model hypothesizes that environment influences the development of individuals, and the family as a microsystem plays a vital role in the mental health of individuals (46). This means the family-related variables may moderate the relationship between PsyCap and negative emotions.

Family functioning is defined as the ability of a family to function efficiently to meet basic needs and manage conflicts (47). The family system theory hypothesizes that the overall function of the family system is positively associated with the psychological state of its members, which can lead to a reduction in emotional problems (48). It indicates that there is a negative relationship between family functioning and negative emotions. In addition, family functioning is closely associated with negative emotions (49). The protective-enhancing hypothesis holds that family functioning (a protective factor) can enhance PsyCap’s (another promotive factor) effect on mental health (50). Bandura (51) affirmed that the self-efficacy beliefs of children can be developed with the help of environmental factors that enable children to adapt to their environments. In addition, Bandura also emphasized the significance of social persuasion and modeling in enhancing self-efficacy beliefs (52). Moreover, self-efficacy has been hypothesized to be an important dimension of PsyCap (53), which indicates that family functioning may have an impact on how PsyCap works. Therefore, family functioning may diminish the effect of PsyCap on negative emotions. Furthermore, PsyCap is a personal resource, and intimacy with one or more family members is a contextual resource (39). The conservation of resources theory hypothesizes that resources are linked with other resources, and the process of “gain spiral” leads to resource accumulation (54). Further, new resources can be generated by pre-existing resources (55), meaning family functioning and PsyCap can enhance each other. Therefore, it is logical to assume that the protective effect of PsyCap on negative emotions is greater for the students with high family functioning than for those with low family functioning. Moreover, previous studies have shown that family functioning significantly influences PsyCap (56, 57).

In China, high school students usually live with their parents. Previous research has shown that Chinese parents tend to control their children more than American parents (58). American parents tend to encourage independence than Chinese parents (58). Moreover, Chinese parents tend to attach importance to academic achievement more than American parents (58). Chinese parents view academic achievement as a means to acquire personal advancement, higher social status and respect in Chinese society (59). Chinese parents usually provide more care and support to students during their preparations for the National College Entrance Examination. In addition, it is a tradition for parents to accompany their children to the exams and to wait outside the exam room (1). Therefore, the level of family function may be higher during the period when students prepare for the National College Entrance Examination. The National College Entrance Examination offers us an opportunity to investigate the relation between family functioning and negative emotions.

Halbesleben et al. (60) also called for attention to the interactions between multiple resources and the effects of environmental factors on these interactions. This study extends the conservation of resources theory by considering the impact of the interaction between family functioning and PsyCap on negative emotions. Therefore, with conservation of resources theory, family system theory, and protective-enhancing hypothesis as the theoretical foundations, we examine whether the relationship between PsyCap and negative emotions is stronger for high school art students who report high family functioning. As far as we know, no prior study has investigated the moderating role of family functioning in the correlation between PsyCap and negative emotions. The present research aims to fill this gap by investigating this aspect in the context of Chinese high school art students. Therefore, the following hypothesis is proposed:


Hypothesis 3: Family functioning moderates the relationship between psychological capital and negative emotions among Chinese high school art students.
 



1.4 The present study

This study explored whether PsyCap mediates the association between IU and negative emotions (Figure 1). Moreover, this study also explored the moderating effect of family functioning on the indirect path (path z1) in this model.

[image: Flowchart depicting relationships between factors. "Intolerance of Uncertainty" leads to "Psychological Capital" (a1), which connects to "Negative Emotions" (b1). "Family Functioning" influences "Psychological Capital" with a dotted line (z1) and directly affects "Negative Emotions" with a solid line (cl).]

FIGURE 1
 The conceptual moderated mediation model.





2 Methods


2.1 Participants

The ethics committee of the first author’s university approved this study, and all participating high school art students provided informed consent. A total of 1,062 Chinese high school art students participated from November 2022 to December 2022 (i.e., during preparations for the art college entrance examination). Convenience sampling strategies were used. Final analyses consisted of 919 participants (Mage = 18.50, SDage = 2.16, 46.14% female) after excluding invalid subjects (i.e., quick response or other errors).



2.2 Research instruments


2.2.1 Intolerance of uncertainty scale

IU was measured using the intolerance of uncertainty scale (IUS-12) (14). The IUS-12 can be used as an effective tool in the research on IU in the Chinese population and has good reliability and validity (61). This scale includes 12 items (e.g., “When I am uncertain, I cannot function well”) in two dimensions: predictive anxiety and inhibitive anxiety. All items are scored on a 5-point scale ranging from 1 (Not at all characteristic of me) to 5 (Entirely characteristic of me). The alpha reliability for this sample was 0.90.



2.2.2 Psychological capital questionnaire

PsyCap was assessed using the positive psychological capital questionnaire (PPQ) (62). The PPQ includes 26 items (e.g., “I feel very hopeful about the future”) in four dimensions: optimism, hope, resilience, and self-efficacy. All items are scored on a 7-point scale ranging from 1 (Completely nonconforming) to 7 (Completely conforming). The alpha reliability for this sample was 0.93.



2.2.3 Family functioning scale

Family functioning was assessed using the family adaptability and cohesion evaluation scale (63). This scale can be used as an effective tool in the research on family functioning in the Chinese population and has good reliability and validity (64). The scale consists of 20 items (e.g., “Family members are very close to each other”) in two dimensions: cohesion and adaptability. All items are scored on a 5-point scale ranging from 1 (Never) to 5 (Always). The alpha reliability for this sample was 0.92.



2.2.4 DASS-21 scale

Negative emotions were assessed using the depression anxiety stress scale (18). The DASS-21scale can be used as an effective tool in the research on negative emotions in the Chinese population and has good reliability and validity (65). The DASS-21 consists of 21 items (e.g., “I feel sad”) and in three dimensions: depression, anxiety and stress. All items are scored on a 4-point scale ranging from 0 (did not apply to me at all) to 3 (applied to me very much). The alpha reliability for this sample was 0.97.




2.3 Data analysis

Data were analyzed using SPSS25. First, descriptive statistics and correlation analysis were used. Second, PROCESS Model 4 for SPSS was employed to test the mediating role of PsyCap, and PROCESS Model 14 was applied to test the moderating role of family functioning in the relationship between PsyCap and negative emotions based on the bias-corrected percentile bootstrap method (5,000 samples) (66).




3 Results


3.1 Common method bias test

In this study, the self-rating scale was used to collect the data, and the common method bias was controlled by testing at a certain interval; confidentiality of participants’ questionnaire information was guaranteed. Harman single factor test was used to test the common method bias of all the items in four variables: IU, PsyCap, family functioning, and negative emotions. Eleven factors had eigenvalues greater than 1, and the first factor explained 26.89% of the total variation, which was less than the critical value of 40% (67). Hence, there was no significant common method bias in this study (68).



3.2 Preliminary analysis

The means, standard deviations, and correlations are listed in Table 1. IU was positively associated with negative emotions. IU was negatively associated with PsyCap and family functioning. Family functioning was positively associated with PsyCap. Negative emotions were negatively associated with family functioning and PsyCap.



TABLE 1 Descriptive statistics.
[image: Table showing mean (M) and standard deviation (SD) for four variables: Family Functioning (3.48, 0.61), Intolerance of Uncertainty (IU) (2.66, 0.85), Psychological Capital (PsyCap) (4.50, 0.82), and Negative Emotions (0.72, 0.61). Correlations with significance levels: Family Functioning with IU −0.08, with PsyCap 0.31, with Negative Emotions −0.25; IU with PsyCap −0.27, with Negative Emotions 0.46; PsyCap with Negative Emotions −0.50. Significance levels are indicated by *p<0.05, **p<0.01, ***p<0.001.]



3.3 The mediating role of PsyCap

We analyzed the data after adding gender, only child status, and monthly household income as covariates. The result showed that females tended to show lower negative emotions (see Model 3 and Model 4 of Table 2) and PsyCap (Models 2 of Table 2) than males. Monthly household income was positively associated with PsyCap (Models 2 of Table 2). To test Hypothesis 1, linear regression analysis of SPSS was utilized. The results verified Hypothesis 1 and showed that IU was significantly related to negative emotions after controlling for gender, only child status, and monthly household income (β = 0.46, p < 0.001, see Model 1 of Table 2). Moreover, according to Hypothesis 2 of this study, PsyCap would serve as a mediator of the relationship between IU and negative emotions. Model 4 of the PROCESS macro (66) was utilized to test this hypothesis. The results suggested a negative relationship between IU and PsyCap (β = −0.29, p < 0.001; Model 2 of Table 2). IU was positively associated with negative emotions (β = 0.35, p < 0.001; Model 3 of Table 2). PsyCap was negatively associated with negative emotions (β = −0.41, p < 0.001; Model 3 of Table 2) after controlling for gender, only child status, and monthly household income. Accordingly, PsyCap mediated the effect of IU on negative emotions (a1b1 = 0.12, 95% CI [0.08, 0.15], p < 0.001), accounting for 24.76% of the total effect. Thus, Hypothesis 2 was verified.



TABLE 2 Linear regression models.
[image: A table presents regression analysis results across four models, focusing on predictors like gender, only child status, and monthly household income. It shows beta coefficients and confidence intervals for each predictor across models: Model 1 (NE), Model 2 (PsyCap), Model 3 (NE), and Model 4 (NE). Key variables include Intolerance of Uncertainty (IU), Psychological Capital (PsyCap), Family Functioning (FF), and their interactions. Notable coefficients are starred to indicate significance. Model fit statistics, \( R^2 \) and \( F \), are provided. A footnote explains coding for gender, child status, and income brackets.]



3.4 The moderating role of family functioning

To test Hypothesis 3, Model 14 of the PROCESS macro (66) was utilized. The results showed a significant effect of the interaction between family functioning and PsyCap on negative emotions (see Model 4 of Table 2). The specific interaction effect is shown in Figure 2. Simple slope tests showed that PsyCap had a significantly negative effect on negative emotions evoked in the presence of high and low family functioning. The effect of PsyCap on negative emotions was weaker for high school art students with high family functioning (bsimple = −0.32, t = −10.13, p < 0.001) than for those with low family functioning (bsimple = −0.46, t = −10.94, p < 0.001).

[image: Line graph depicting the relationship between psychological capital and negative emotions, with separate lines for low and high family functioning. Negative emotions decrease as psychological capital increases, with a steeper decline for low family functioning.]

FIGURE 2
 The interactive effect of psychological capital and family functioning on negative emotions.


The bias-corrected percentile bootstrap analyses further revealed that the indirect effect of IU on negative emotions through PsyCap was moderated by family functioning. Specifically, the indirect effect of IU on negative emotions was significant in those with high family functioning (β = 0.09, 95% CI = [0.06, 0.13]) and slightly stronger in those with low family functioning (β = 0.13, 95% CI = [0.10, 0.17]). Thus, Hypothesis 3 was supported.




4 Discussion

To analyze the mechanisms underlying the relationship between IU and negative emotions among high school art students, the present study tested a moderated mediation model. Overall, the results suggested a positive association between IU and negative emotions. The results also showed that PsyCap partially mediated this association. Furthermore, the present study tested a moderated mediation model, and the results suggested that the association between IU and negative emotions was moderated by family functioning. This study offered empirical proof about reducing the negative emotions of high school art students during the COVID-19.


4.1 The relationship between IU and negative emotions

Our results verified that IU is positively related to negative emotions, consistent with the results of previous studies (6, 69). As the integrative model of uncertainty tolerance suggests, individuals with high IU could trigger a variety of appraisals and responses, such as negative emotions (12). Moreover, prior studies suggested that IU plays a transdiagnostic role across many emotional disorders (70–73). Especially during the COVID-19 epidemic, the outbreak of the pandemic and the performance of the examination led to many uncertainties, and the college application is a life-changing opportunity for many students. Individuals with IU tend to have a pessimistic outlook about future events (35, 36). In other words, high school art students with IU tend to overestimate the probability and seriousness of failure in examination, which may predispose them to threats and negative emotions.

Compared to previous studies (74, 75), our study found that IU levels were higher during students’ preparation for the art college entrance examination than other periods. In China, parents tend to hold high expectations with regards to education (1). In Chinese culture, filial piety, emphasizing the support of children to their parents, is regarded as a core value and an important social norm. In this context, the offspring generation needs to obey the authority of their parents. A previous study showed that Chinese students were more willing to accept their parents’ advice and conform to parents’ expectations of academic achievement compared to American students (76). And failure in the Examination is traditionally associated with individual and family shame (1). Moreover, in China, the National College Entrance Examination is a life-changing opportunity for many students. Failure in the examination can have very serious negative consequences. Therefore, students experienced higher levels of IU. In addition, art students tend to have higher rates of anxiety and depression symptoms compared to the general student population (29). Therefore, educators need to offer interventions that can reduce the negative emotions among art students during preparations for art college entrance examination.



4.2 Mediating effect of PsyCap

Further, females tended to show lower PsyCap, similar to the results of previous studies (77). Our results also showed that females tended to report lower negative emotions than males, contrary to previous research findings (78, 79). The possible reason is that male art students are more sensitive to stressful events than female students during preparations for art college entrance examination, resulting in more negative emotions. Future research is needed to examine the mediating variables in this relationship. In addition, monthly household income was positively associated with PsyCap.

Moreover, PsyCap partly mediated the effect of IU on negative emotions. Students with higher IU tended to have lower PsyCap, which may have increased the risk of negative emotions generation. With regard to the first stage of the mediation process (i.e., IU → PsyCap), this study indicated that IU was negatively associated with PsyCap. Consistent with current findings, previous studies found that IU is negatively linked with positive psychological qualities like resilience (80), optimism (81), hope (80), and PsyCap (34). During the COVID-19 epidemic, the discussion of the pandemic was shrouded in uncertainty, and the uncertainty may have prompted art school students to ruminate over possible situations.

IU refers to a cognitive bias, and this cognitive bias can influence the way that the individual responds to uncertain situations (13, 14). Individuals with generalized anxiety disorder tend to engage in chronic worrying in an effort to control feelings of uncertainty about the future (14). In addition, IU also prompts to individuals engage in over-identification of potential problems and negative problem orientation (14). As a result, this biased cognition style may reduce students’ self-efficacy and optimism. In other words, the students with high IU tend to have low PsyCap. Moreover, past research has found that PsyCap has a strong impact on negative emotions (33). In summary, during the COVID-19 outbreak and preparation for the art college entrance examination, IU was not only directly associated with negative emotions but also indirectly associated with negative emotions moderated by PsyCap.

Specifically, high school art students experienced a variety of uncertainties during the epidemic, including prolonged duration of epidemic, location of COVID-19 outbreak, symptoms of COVID-19 onset, and performance of the examination. IU may prompt students to underestimate their ability to overcome potential problems and overestimate the effect of adverse outcomes. Students with IU focus on uncertain events and psychologically associate words like “COVID-19” and “examination” with negative consequences, which in turn decreases their PsyCap. Therefore, they may experience negative emotions during their preparation for art college entrance examination in the backdrop of the COVID-19 pandemic. To our knowledge, this is the first study on the association between IU and negative emotions faced by high school art students when preparing for art college entrance examination and the mediating role of PsyCap in the association between IU and negative emotions. This mediating role has important practical significance; it suggests that the impact of IU on negative emotions is complex. PsyCap is a vital personal resource that can be reduced by IU, and this can have an impact on students’ negative emotions. The mediating effect of PsyCap provides a theoretical basis for reducing negative emotions among high school art students by improving their PsyCap.



4.3 The moderating effect of family functioning

Our results verified that family functioning moderates the effect of PsyCap on negative emotions faced by high school art students. As the organism-environment interaction model suggests, individuals and the environment are complex systems in which the elements do not act independently but depend on each other (82). Therefore, the influence of individual factors (e.g., PsyCap) may be changed by environmental factors (e.g., family functioning). The present study explored not only the effect of PsyCap but also of individual variations on negative emotions experienced by students during COVID-19. The results did not support the protective-enhancing hypothesis (50) suggesting that the protective impact of PsyCap on negative emotions may be greater in individuals with high family functioning than in those with low family functioning. However, the results supported the protective-antagonistic hypothesis (83) suggesting that the link between PsyCap and negative emotions was weaker in individuals with high family functioning than in those with low family functioning. There are two possible explanations for the results. First, this finding illustrates that external family-based resources may interact with internal personal resources, and individuals in low family functioning may depend more on individual self-enhancing and self-regulatory mechanisms (e.g., PsyCap). Similarly, a previous study showed that individuals with low family support had increased self-efficacy (84). Thus, individuals with high family functioning may depend less on PsyCap. Second, for individuals with high family functioning, the probability of having negative emotions is extremely low, and the protective effect of PsyCap on negative emotions may not have been apparent because negative emotions as an outcome variable showed a “floor effect.” However, for individuals with low family functioning, the “floor effect” disappeared, and the protective effect of PsyCap on negative emotions could be observed. Consistent with the current results, a previous research showed that the link between IU and negative emotions weakened as the level of hope increased (7). Other studies have shown that the effects of self-efficacy on performance may be weakened under some conditions (85, 86). In addition, previous research has also suggested that the protective effect of attachment on self-harm may not be apparent in individuals with high family self-concept (83). Given these explanations, it is not surprising that the relationship between PsyCap and negative emotions was weaker for the students with high family functioning than for those with low family functioning.

The present study examined the effect of IU and individual variations on negative emotions experienced by students during the COVID-19. To reduce negative emotions among students preparing for art college entrance examination in the backdrop of the COVID-19 pandemic, it is crucial to improve family functioning or cultivate PsyCap. Our research showed that improving PsyCap or family functioning can reduce negative emotions to a greater extent in students with low family functioning or PsyCap than in those with high family functioning or PsyCap. Therefore, we should focus more attention on interventions for students with low PsyCap or family functioning. Moreover, support from the family can help individuals cope with the threat of major events. In order to ensure the mental health of students in the face of stressful events, we need to focus on improving PsyCap and family functioning in their daily lives.



4.4 Implications

The theoretical significance of this paper is reflected in the following three aspects: First, the majority of recently published studies on IU have focused on the effect of IU on emotion, behavior, and belief. For example, they have explored the effect of IU on climate change distress (87), attitude toward violence against women (88), and loss-related risky preference (25). However, few studies have explored the mediating and moderating processes underlying the relation between IU and negative emotions. This study is the first to explore the mediating and moderating role of PsyCap and family functioning in the correlation between IU and negative emotions. This study provides a novel perspective on the factors influencing the emotions of students preparing for art college entrance examination during COVID-19. Second, many local and foreign studies on IU focused on a variety of groups and situations. For example, they have investigated IU among pregnant women (75), firefighters (89), and breast cancer patients (28). Few empirical studies have focused on the National College Entrance Examination. This study expands the research scope of IU, reveals an internal mechanism of IU on negative emotions, and contributes to the development of the IU to some extent. Third, this study extended the conservation of resources theory by considering the interaction effect of family functioning and PsyCap on negative emotions. Mental health is associated with PsyCap and family functioning. The interaction effect of PsyCap and family functioning on negative emotions suggests that the process of resource accumulation may lead to a “ceiling effect.” Consequently, the link between PsyCap and negative emotions was weaker in individuals with high family functioning.

Through quantitative analysis, this study obtained important insights on the negative emotions faced by high school art students. Educators must focus on reducing the IU and improving the PsyCap and family functioning of high school art students to reduce the onset of negative emotions among them. Negative emotions can be reduced in three ways: First, IU can be addressed using interventions (90) such as psychoeducation and raising awareness of IU and problem solving in the face of uncertainties. Second, by improving the level of PsyCap, the rise of negative emotions in high school art students can be prevented. The components of PsyCap can be strengthened through interventions (91) such as individual or group psychological counseling, PsyCap lectures, and mental health therapy. Third, the moderating effect of family functioning suggests that by improving family functioning the impact of negative emotions on the students can be reduced. Family functioning lectures and family counseling can enhance the PsyCap and reduce the negative emotions faced by high school art students. The Chinese government promulgated the Law of the People’s Republic of China on the Promotion of Family Education in 2021. However, many parents have not realized the importance of family education; therefore, it is necessary for the government to take some measures to improve the quality of family education. In addition, parents should pay more attention to their children, respect their children’s opinions, and strengthen family cohesion among family members to improve the level of family functioning and alleviate negative emotions.



4.5 Limitations and future directions

There are several limitations to this study. First, the cross-sectional approach cannot validate temporal changes or allow causal conclusions across research variables. Future studies can employ longitudinal designs to validate our results because IU and negative emotions may change over time. Second, the self-reported questionnaire survey used in this study may be affected by social desirability, especially for variables with very high social desirability such as negative emotions. Future research should collect data from implicit measures or self-report questionnaires from teachers and classmates. Third, the present study included Chinese high school art students. During the epidemic, the Chinese government adopted stricter epidemic prevention regulations than the governments of other countries. Moreover, high school art students may be more sensitive to emotions than students of other subjects. Future research should collect data from different countries and student groups. Fourth, the present study was conducted during the COVID-19. Future research should be conducted under different conditions. Fifth, this research focused only on the general concept of IU instead of focusing on a specific IU, such as intolerance of COVID-19-related uncertainty or intolerance of examination-related uncertainty. Finally, the mean scores of family functioning and PsyCap were high in our sample, suggesting that most Chinese high school art students have high family functioning and PsyCap. Further studies can examine these relationships in groups with low family functioning and PsyCap.




5 Conclusion

In summary, the present study attempted to examine the factors affecting negative emotions among Chinese high school art students during COVID-19. The results suggest a negative association between IU and negative emotions in Chinese high school art students. In addition, PsyCap played a mediating role in this relationship. Moreover, family functioning had a moderating effect on the link between PsyCap and negative emotions. The interaction effect shows that family functioning acts as a protective factor that weakens the negative impact of low PsyCap on emotional well-being. Furthermore, our findings on the association between family functioning and PsyCap provide a knowledge base for future studies on reducing negative emotions during COVID-19.
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Background: A negative school climate is an important factor affecting students’ mental health. However, few studies have focused on the mechanisms underlying the relationship. This study aimed to explore the mediating effect of school belonging on the association between negative school climate and depressive symptoms among Chinese adolescents, using a nationwide longitudinal survey.
Methods: We conducted a longitudinal study using data from the 2013 (T1) and 2014 (T2) waves of the China Education Panel Survey (CEPS). A negative school climate was assessed by school administrators’ reports. School belonging and depressive symptoms were evaluated using adolescents’ self-reports. We used a cross-lagged panel model to explore the mediating effect of school belonging on the association between negative school climate and depressive symptoms, adjusting for a set of covariates.
Results: In total, 7,049 Chinese adolescents with a mean age of 12.9 years were included in this study. The results of the cross-lagged model showed that negative school climate at T1 was significantly negatively associated with school belonging at T2 (β = −0.089, 95%CI = −0.111–−0.067, p < 0.001), and was positively associated with depressive symptoms at T2 (β = 0.032, 95%CI = 0.012–0.054, p = 0.002). In addition, school belonging at T1 was significantly negatively associated with depressive symptoms at T2 (β = −0.025, 95%CI = −0.050–−0.001, p = 0.045). Mediation analysis showed that school belonging played a mediating role in the association between negative school climate and depressive symptoms (β = 0.002, 95%CI = 0.001–0.005, p = 0.041).
Conclusion: Among Chinese adolescents, a negative school climate is associated with a greater risk of depressive symptoms. Improving school belonging may be helpful in decreasing the impact of a negative school climate on depressive symptoms in adolescents.
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1 Introduction

Adolescence is an important period for mental growth and physical development. Physical and mental growth and expanded contact with society may render adolescents vulnerable to mental health problems (WHO, 2021). Depressive symptoms are the most common mental health problem in adolescents and constitute a major public health concern worldwide (Patel et al., 2007). A previous meta-analysis of 72 studies conducted over the past 20 years found that 34% of adolescents aged 10–19 years worldwide had depressive symptoms (Shorey et al., 2022). Studies have confirmed that depressive symptoms in adolescents not only affect their interpersonal interactions (Lee et al., 2021; Zheng et al., 2023) and growth (Akaltun et al., 2018) but also increase the incidence of suicide and self-harm (Pozuelo et al., 2022). Given the high prevalence and health risks of depressive symptoms in adolescents, governments and society should pay more attention to depression in adolescents.

The elucidation of early predictors of depressive symptoms and the design of interventions based on them are fundamental to the prevention and management of depressive symptoms in adolescents. Several previous meta-analyses have examined factors associated with depressive symptoms in adolescents, such as neighborhood risk, social media use, poor family relationships, negative life events, academic stress, abuse, and bullying (Stirling et al., 2015; Ivie et al., 2020; Tang et al., 2020). These factors can be divided into three categories: the individual, the family, and the school. The vast majority of adolescents spend most of their time in school, where they are required to complete their upper elementary and middle school semesters. Therefore, focusing on school factors related to depressive symptoms and enabling school administrators and teachers to implement targeted interventions may be a viable strategy for reducing depressive symptoms in adolescents.

School climate is regarded as an important factor in the academic performance and health of students, conceptualized as the school members’ perceived quality and character of their school environment (Wang and Degol, 2016). A previous U.S. longitudinal study found that a positive school climate was associated with fewer depressive symptoms among adolescents (Wong et al., 2021). Additionally, a study of high school students in China yielded the same results, namely, that high school students who perceived a more positive school climate reported fewer depressive symptoms than those who perceived a negative school climate (Nie et al., 2020). However, it is important to note that most studies assessed students’ perception of the school climate, which is highly heterogeneous and does not take into account the perspectives of administrators. Meanwhile, due to the different values and personal experiences of each student, their perceptions of school climate vary widely and there may be common method biases in exploring the association between school climate and students’ mental health if the school climate is evaluated only from the perspective of the students. Considering the capacity of school administrators to offer a more comprehensive and objective insight into the school, along with their potentially broader understanding of the overall school climate, employing evaluations by school administrators as a method to assess school climate could present a more comprehensive approach. Therefore, focusing on school climate as perceived by school administrators in relation to adolescent mental health may be more informative in developing future school-level intervention strategies, as.

According to bioecology, a school’s environment, conditions, and structure are distal factors that influence student development, having indirect effects through proximal factors such as student–student and student–teacher interpersonal relationships (Way et al., 2007; Wang and Degol, 2016). An integrated theory of school environment influences on health also suggests that the school environment can impact students’ cognition (practical reasoning abilities, cognitions and affiliations) and “drive” more or less healthy behaviors, thereby affecting their health (Bonell et al., 2013). Systems view of school climate posits that school climate directly impact idea of relationships within the school members (connection, support, affiliation, and belongingness) which in turn act on the patterns of behavior, decision-making and participation of the different role groups (Rudasill et al., 2018). Building on these frameworks, it is hypothesized that school climate may indirectly affect students’ mental health through their sense of belonging. However, no studies have focused on this possible mechanism of association. “School belonging” refers to a subjective feeling of acceptance, respect, and support from other school members, reflecting an emotional connection to the school (Goodenow, 1993). A previous cross-sectional study suggested that school belonging mediates the relationship between school climate and problematic Internet use (Zhai et al., 2020). Considering that problematic Internet use is strongly associated with depressive symptoms (Gámez-Guadix, 2014), this finding served as a guide for our study. However, it should be noted that because the previous study used a cross-sectional design, the directional relationships could not be determined. Therefore, to fill this gap in the literature, this study used a national longitudinal survey of adolescents to explore the longitudinal association between school climate, as rated by school administrators, and adolescents’ sense of school belonging and their depressive symptoms, as well as the mediating role of school belonging.



2 Methods


2.1 Participants

We conducted a longitudinal study using data from the 2013 (T1) and 2014 (T2) waves of the China Education Panel Survey (CEPS). The CEPS is a nationally representative survey of students, parents, teachers, and school administrators designed and implemented by the Renmin University of China (Jiang and Yang, 2023). A total of 112 schools within 28 districts and counties were randomly selected nationwide for the CEPS using a stratified, multi-stage, probability proportional to size sampling method. For school administrators, the CEPS project team initially contacted local districts/counties’ education bureau staff, who assisted in contacting the principals of selected schools. With the principals’ assistance, one school administrator was recruited from each school for the survey. The characteristics of school administrators are shown in Supplementary Table S1. In the 2013 wave, the CEPS recruited 10,280 seventh-grade students, conducting follow-up surveys on them in 2014. In this study, we first excluded samples with missing data on sociodemographic characteristics, family factors, health status, interpersonal relationships, academic stress, and negative school climate; 7,797 participants were included at baseline. Second, we excluded samples that were lost during follow-up or with missing data on depressive symptoms and school belonging. Ultimately, 7,049 participants were included in the study and the exact retention rate of the sample was 90.4%. Figure 1 shows the sample selection process. The Ethics Committee of Renmin University of China approved the implementation of the CEPS, and all participants (students, parents, teachers, and school administrators) signed informed consent forms.

[image: Flowchart depicting participant selection process for a study. Initially, 10,280 seventh-grade participants; exclusions included missing data on sociodemographic characteristics (1,025), family factors (593), interpersonal relationships (32), academic stress (19), negative school climate (283), school belonging (203), and depressive symptoms (254). This resulted in 7,871 participants at baseline. Further exclusions involved 592 lost in follow-up, missing data on negative school climate (92), school belonging (73), and depressive symptoms (65), culminating in 7,049 participants for the final analysis.]

FIGURE 1
 The sample selection process.




2.2 Measurements


2.2.1 Negative school climate

Negative school climate was assessed by school administrators’ reports at T1 and T2, which has been widely used in Chinese adolescent studies and has good internal consistency reliability and structural validity obtained through factor analysis (Lei and Yousheng, 2019; Guwen, 2023). School administrators were asked about the frequency of eight incidents at their school in the preceding week, including student performance and teacher performance. Student performance included: (1) student fights and brawls, (2) student vandalism, (3) student smoking, (4) student drinking, (5) gang activity on or off campus, (6) poor classroom discipline. Teacher performance included: (1) teachers’ scolding of students, and (2) teachers’ corporal punishment of students. Each event was scored using four categories: never (1 point), one to four times (2 points), five to ten times (3 points), or more than ten times (4 points). The total score was the sum of the eight event scores, ranging from 8 to 40 points. A higher score indicated a more negative school climate. This measure of negative school climate demonstrated good reliability in the current study, with Cronbach’s α = 0.810 at T1 and 0.728 at T2.



2.2.2 School belonging

According to a previous review, school identification, student engagement, and attachment to school are important manifestations of school belonging (Slaten et al., 2016). Meanwhile, reference to the measurement of school belonging in previous CEPS-based studies (Li and Jiang, 2018; Jie and Lei, 2022), we used three items to evaluate the school belonging, which was adolescents’ self-reports at T1 and T2. Participants were asked to rate their recognition of four types of school life: (1) “My class has a good class culture,” (2) “I often participate in school or class-organized activities,” (3) “I feel close to the people at this school.” Each item was scored using a four-category scale: fully disagree (1 point), relatively disagree (2 points), relatively agree (3 points), and fully agree (4 points). The sum of all the items was the total score, with a higher score representing a higher sense of school belonging. This measure demonstrated good reliability in the current study, with Cronbach’s α = 0.721 at T1 and 0.723 at T2.



2.2.3 Depressive symptoms

Depressive symptoms were assessed using a brief version of the Center for Epidemiologic Studies Depression Scale (CES-D) (Radloff, 1977). The scale consists of five items: (1) depression, (2) being too depressed to concentrate on doing things, (3) unhappiness, (4) finding life meaningless, and (5) sadness and grief. The participants were asked to rate the frequency of experiencing the five psychological symptoms in the preceding week. The response choices were never (1 point), rarely (2 points), sometimes (3 points), often (4 points), and always (5 points). The five items were summed to obtain a total score, with a higher score indicating a higher frequency of depressive symptoms. The scale demonstrated good reliability in the current study, with Cronbach’s α = 0.849 at T1 and 0.907 at T2.



2.2.4 Covariates

Based on a previous systematic review and meta-analysis of psychosocial risk factors associated with depressive symptoms in adolescents in secondary schools in mainland China (Tang et al., 2020), we identified four aspects of covariates: sociodemographic characteristics, family factors, interpersonal relationships, and academic stress. The sociodemographic characteristics included age, sex, residence (urban or rural), and the presence of siblings (no or yes). The family factors included family economic level (low, medium, or high), father’s education level (below high school below, or high school and above), mother’s education level (below high school below, or high school and above), and family atmosphere. Family atmosphere was evaluated using the responses to three statements: (1) “My father often gets drunk” (yes = 0, no = 1), (2) “My parents often fight” (yes = 0, no = 1), and (3) “My parents have a good relationship with each other” (no = 0, yes = 1). The scores of the responses were summed to obtain the total score for family atmosphere, with a higher score indicating a better family atmosphere. Interpersonal relationships included number of friends and parents. Parentage was assessed using two items: closeness to the father (not close = 1, fairly close = 2, very close = 3) and to the mother (not close = 1, fairly close = 2, very close = 3). The sum of the two items comprised the total score for parentage, ranging from 2 to 6 points. Academic stress was reflected through perceived stress in three core subjects: Chinese, Mathematics, and English. Participants were asked to indicate how stressed they were about learning in the three subjects, with answers including four options: very little (1 point), a little (2 points), somewhat (3 points), and very much (4 points). The stress scores for the three subjects were added to obtain the total academic stress score, with a higher score indicating higher academic stress.




2.3 Statistical analysis

We conducted descriptive and correlation analyses using STATA 17.0 (Stata Corp, College Station, TX, United States). For continuous variables (e.g., negative school climate, school belonging), we calculated mean and standard deviation, while for categorical variables (e.g., sex, BMI), we calculated frequency (percentage). Pearson’s correlation analysis explored the relationships among negative school climate, school belonging, and depressive symptoms at both T1 and T2. Subsequently, we conducted constructed cross-lagged models using IBM SPSS AMOS 25.0 with robust maximum likelihood estimation. A 3 × 3 cross-lagged model was built, adjusting for all covariates, to analyze directional relationships among negative school climate, school belonging, and depressive symptoms at T1 and T2. Fit indices and cutoff value (Kline, 2023) for the cross-lagged model included: comparative fit index (CFI) and Tucker Lewis index (TLI) > 0.900, root mean square error of approximation (RMSEA) < 0.080, and the standard root–mean–square (SRMR) < 0.080. Referring to prior research on mediation analysis in longitudinal studies (Cole and Maxwell, 2003), we calculated the product of regression coefficients from T1 negative school climate to T2 school belonging, and from T1 school belonging to T2 depressive symptoms, representing the mediating effect of school belonging between negative school climate and depressive symptoms. We estimated 95% bootstrap confidence intervals (CI) for all paths and the aforementioned product using 5,000 bootstrap iterations. Statistical significance was determined by 95% CI not including 0 or p < 0.05.




3 Results


3.1 Descriptive statistics

In total, 7,049 Chinese adolescents with a mean age of 12.9 ± 0.9 years were included in the study. The mean scores for negative school climate, school belonging, and depressive symptoms at T1 and T2 were 9.9 ± 2.5, 9.7 ± 2.1, 9.0 ± 2.3, 8.9 ± 2.2, 10.0 ± 3.9, and 10.8 ± 4.6, respectively. Additional sample characteristics of adolescents are shown in Table 1.



TABLE 1 Descriptive analysis of participant characteristics.
[image: Table showing demographic and psychosocial variables of a study sample. Mean age is 12.9 years with a standard deviation of 0.9. Sex distribution: 51.2% male, 48.8% female. Residence: 48.7% urban, 51.3% rural. Siblings: 55% have siblings, 45% do not. Economic level: 10.7% low, 75% medium, 14.3% high. Parental education: majority below high school. Family atmosphere mean is 2.6, number of friends 6.8, parentage 5.4. Academic stress mean is 7.2. Variables T1 and T2 refer to negative school climate, school belonging, and depressive symptoms at different times.]



3.2 Pearson’s correlation analysis

Pearson’s correlation analysis (Table 2) showed that negative school climate at T1 was significantly correlated with school belonging at T2 (r = −0.138, p < 0.001) and depressive symptoms at T2 (r = 0.066, p < 0.001). Additionally, school belonging at T1 was negatively correlated with depressive symptoms at T2 (r = −0.154, p < 0.001).



TABLE 2 Correlation analysis.
[image: Correlation matrix table displaying relationships and p-values among variables: negative school climate at T1 and T2, school belonging at T1 and T2, and depressive symptoms at T1 and T2. Each variable is compared across columns one to six, indicating correlations and statistical significance with p-values under 0.001.]



3.3 Cross-lagged model

The model fit index of cross-lagged model was the CFI = 0.994, the TLI = 0.971, the RMSEA = 0.021, and the SRMR = 0.014. Consistent with the correlation analysis results, the cross-lagged model (Table 3 and Figure 2) showed that negative school climate at T1 was significantly negatively associated with school belonging at T2 (β = −0.089, 95%CI = -0.111–-0.067, p < 0.001), and was positively associated with depressive symptoms at T2 (β = 0.032, 95%CI = 0.012–0.054, p = 0.002). In addition, school belonging at T1 was significantly negatively associated with depressive symptoms at T2 (β = −0.025, 95%CI = -0.050–-0.001, p = 0.045). Mediation analysis showed that school belonging played a mediating role in the association between negative school climate and depressive symptoms (β = 0.002, 95%CI = 0.001–0.005, p = 0.041).



TABLE 3 Bootstrapped estimation of each path of the cross-lagged model.
[image: Table displaying regression analysis results. Paths examined include transitions from negative school climate, school belonging, and depressive symptoms at Time 1 (T1) to Time 2 (T2). Each path lists standardized regression coefficients (β), standard errors (SE), confidence intervals (95% CI), and p-values. Notably, the path from depressive symptoms T1 to T2 shows the highest β at 0.371. Paths with significant p-values (less than 0.05) indicate effects, while one path, depressive symptoms T1 to negative school climate T2, shows no significant effect (p = 0.200).]

[image: Path diagram showing relationships among variables at two time points. T1 Negative School Climate, School Belonging, and Depressive Symptoms have various paths with T2 counterparts. Arrows indicate direction and strength; asterisks denote significance. Arrows between T1 and T2 variables show relationships, with coefficients displayed beside each path.]

FIGURE 2
 The cross-lagged model of negative school climate, school belonging and depressive symptoms at T1 and T2. *p < 0.05; all coefficients are standardized coefficients.





4 Discussion

In this study, we used national data in a longitudinal research design to explore the relationship between a negative school climate, school belonging, and depressive symptoms, as well as the mediating effect of school belonging among Chinese adolescents. Our study found that a negative school climate was significantly associated with school belonging and depressive symptoms. Further, school belonging mediated the relationship between negative school climate and depressive symptoms. This is the first study to explore these associations and mechanisms, providing scientific evidence for future interventions for adolescent depressive symptoms at the school level.

First, in the correlation analysis, the zero-order correlations indicated negative school climate at T1 was significantly and positively associated with depressive symptoms at T2, which is consistent with a previous longitudinal study in the United States (Wong et al., 2021). A longitudinal study of high school students in China also found similar results (Nie et al., 2020); however, because only one high school was selected as the sampling unit, the findings were less extrapolatable. This study extrapolated the association between school climate and depressive symptoms to the entire population of Chinese adolescents based on nationally representative data. Additionally, it is worth noting that this study used school climate as evaluated by school administrators, rather than as self-reported by students. Compared to students, school administrators may have a better understanding of school realities, including school systems, discipline, and culture (Smith and Andrews, 1989), than students do. Meanwhile, school climate, as reflected by school administrators, may make it easier to implement targeted interventions because the administrators themselves are the decision makers responsible for the day-to-day operation of the school. In this study, we evaluated negative school climate using student violence and delinquent behavior, classroom discipline, and corporal punishment by teachers. A higher score on negative school climate means that a school is likely to be more disorganized, resulting in students feeling less safe (Welsh, 2000), which, in turn, induces negative emotions such as depressive symptoms. This study also suggests that school administrators should actively establish systems and procedures to reduce a negative school climate, such as security patrols and student feedback channels, and enhance teacher education, which may help reduce the likelihood of students’ mental health problems.

Another important finding of this study was that school belonging mediated the association between a negative school climate and depressive symptoms. In a previous study that also explored the mechanism underlying the association between school climate and depressive symptoms, individual positive psychological qualities mediated the association (Nie et al., 2020). The mediating mechanism found in this study has two aspects: (1) the negative association between a negative school climate and school belonging, and (2) the negative association between school belonging and depressive symptoms. A previous cross-sectional study in Scotland found that an inclusive school climate was significantly and positively associated with higher school belonging (Long et al., 2021). A U.S. study of middle school students also found that four dimensions of students’ perceived school climate—safety, relationships, teaching and learning, and school environment—predicted varying degrees of school belonging (Renick and Reich, 2021). These studies support our finding of an association between a negative school climate and school belonging. Furthermore, the association between school belonging and depressive symptoms has been confirmed in previous studies. For example, a longitudinal study of LGBTQ adolescents found that school belonging was significantly and negatively associated with depressive symptoms and that school belonging mediated the association between peer victimization and depressive symptoms (Hatchel et al., 2018). An Australian study also found that school belonging was a significant predictor of depressive symptoms among adolescents (Parr et al., 2020). The interpersonal theory of suicide suggests that the interpersonal environment influences individuals’ depressive symptoms and that the interpersonal environmental indicator of frustrated belonging is one of the core factors contributing to suicide (Joiner, 2010; Van Orden et al., 2010).

Possible explanations for the above mediating role are the following. First, on the basis of social identity theory (Hogg, 2016) and self-categorization theory (Hornsey, 2008), students are important members of a school, and their social identity and sense of belonging to their school is an important expression of school connectedness (Klik et al., 2023). A negative school climate may make it difficult for students to integrate into school life, and they may be less motivated to participate in school activities because of a fear of being exposed to violence, thus reducing their sense of school belonging and increasing the risk of depressive symptoms. Second, middle school is an important life transition period for Chinese adolescents because they are required to study hard to enter college or a university. During this period, they spend far more time in school than at home, and school is an important interpersonal environment for them (Jia et al., 2009). A negative school climate can lead to heightened mistrust among adolescents towards school members, consequently affecting their interpersonal interactions. This can result in a perception of not being accepted or understood within the school environment. These circumstances can precipitate a loss of adolescents’ school belonging, leading to feelings of isolation and helplessness, which in turn may induce depressive symptoms as the absence of school support systems and emotional connections.

Our study has a potential value for the development of prevention and intervention strategies for depressive symptoms among adolescents. These findings may benefit school administrators, teachers, and students. First, we provide school administrators with research evidence on improving the school climate for students’ mental health that can be used to develop and implement school climate improvement actions. Based on our research findings, school administrators should strive to prevent a negative school climate. This can be achieved by initiating campaigns to promote civility among students and implementing policies that address and correct inappropriate behavior among teachers. Second, our study provides school administrators and teachers with new ideas for promoting students’ psychological well-being by enhancing students’ school belonging. Specifically, this study suggests that school administrators and teachers should establish information exchange platforms for students so that they can report any pressures and difficulties, enabling the school to take measures to help students solve their problems. Additionally, schools could organize rich campus cultural activities to stimulate students’ sense of collective honor, and provide lectures on various adolescent issues to enhance adolescents’ understanding of their own growth and promote mental health. It is important to note that our findings and suggestions are based solely on observational studies, which is a study with a low level of evidence according to the guidelines of evidence-based medicine (Kunnamo, 2005). The prevention of and interventions for depressive symptoms among adolescents involve a multitude of stakeholders, including government entities, schools, communities, families, and individuals, and is a rather complex process. This also underscores the need for psychologists to further explore the mechanisms behind adolescent depressive symptoms and potential intervention strategies from a broader perspective. This exploration is crucial to establish a solid foundation for a comprehensive system for preventing and managing depressive symptoms in the future.

This study contributes to the literature in several ways. First, it used a nationally representative, large-sample survey, which allowed for good extrapolation of the findings. Second, it used a longitudinal study design, and the associations and mediating effects explored suggest directional relationships compared to a cross-sectional study. Third, it included a range of covariates in its analysis of the mediating role of school belonging, thereby excluding confounding biases and rendering the results more robust.

There are also a few limitations to the study. First, although the longitudinal design used in this study allowed for the exploration of the longitudinal associations between negative school climate, school belonging, and depressive symptoms, the causal relationship between the three remains unclear. Second, the surveys used self-reporting instruments, which are subject to social desirability response bias. In particular, with regard to the negative school climate as reported by school administrators, the administrators may have reduced the frequency of negative incident reports in order to present a favorable impression. Third, the limitations associated with the measurement of school climate and school belonging should not be overlooked. The measurements might not fully capture the concepts and connotations of these variables due to the limitations inherent in the secondary data used. Future research should consider employing more comprehensive measurement tools and conducting rigorous psychometric analyses.



5 Conclusion

Among Chinese adolescents, a negative school climate was associated with a greater risk of depressive symptoms; however, school belonging mediated this association. In other words, school belonging explained the relationship between negative school climate and depressive symptoms. The results of this study contribute to a deeper understanding of the psychological mechanism contributing to depressive symptoms in adolescents from the perspective of school climate. This study suggests that improving school belonging may be helpful in decreasing the impact of a negative school climate on depressive symptoms in adolescents.
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Objective: Internet addiction and depressive symptoms are common mental health problems in adolescents. Due to the comorbidity of Internet addiction and depressive symptoms, their mutual relationship influences their developmental trajectories over time. Thus, this study aimed to identify the joint trajectories of Internet addiction and depressive symptoms, and examined the individual, family, and school antecedents of these trajectories among Chinese adolescents.
Methods: Using a battery of self-report scales, three waves of data collection were conducted in a Chinese adolescent sample (N = 1,301). The co-developmental trajectories of Internet addiction and depressive symptoms were extracted by adopting parallel-process latent class growth modeling (PPLCGM). Multinomial logistic regression was performed to assess predictive factors.
Results: Four unique joint trajectory classes were detected: the Health Group (n = 912, 70.1%), Comorbidity-Worsening Group (n = 85, 6.5%), Asymptomatic-Comorbid Risk Group (n = 148, 11.4%), and Prominent Depressive Symptoms-Remission Group (n = 156, 12.0%). Individual, family, and school factors (e.g., gender, positive youth development, family function, academic performance) significantly predicted the membership in these distinct co-developmental trajectories.
Conclusion: Our findings illustrate that the joint development of Internet addiction and depressive symptoms among adolescents presents a heterogeneous distribution, which could better inform prevention and intervention strategies since each co-developmental trajectory may represent unique experience for adolescents who need targeted treatment. Various individual, family, and school factors are important predictors that play different roles in distinguishing the joint trajectories of Internet addiction and depressive symptoms during this critical developmental transition period.
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Introduction

Internet addiction is defined as “excessive or uncontrolled urges in terms of Internet use” (1). Currently, adolescent Internet addiction has become a prime concern across countries and regions. The prevalence of Internet addiction among adolescents has been shown to vary greatly from 11.8% (European countries) to 20.6% (Canada) (2). In China, Internet addiction rates have been reported to reach 15.3% among adolescents (3). Internet addiction is associated with a range of detrimental physical and mental health issues, including sleep disturbances (4), emotional distress (5, 6), and poor interpersonal relationships (7). Characterized by “feelings of sadness and worthlessness, with diminished interest in things which were once enjoyed, and even having suicide ideation” (8), depressive symptoms are one of the most common correlates of Internet addiction (9, 10), making it necessary to survey this particularly relevant construct in conjunction with being addictive into the Internet. Epidemiological research has also frequently revealed that there is a high incidence of comorbidity between these disturbances (11, 12), and this comorbidity often results in a more chronic course and more severe psychiatric symptoms, a higher recurrence rate, and heavier burdens than single diseases (13, 14).

Theoretically, the relationship between Internet addiction and depressive symptoms should be reciprocal: based on the compensatory Internet use theory (15), adolescents who become depressed are more likely to engage in the Internet world, come in contact with virtual friends to alleviate negative emotions and compensate for psychological needs; meanwhile, according to the social displacement hypothesis, overindulgence into the Internet may usurp face-to-face communication and result in social isolation, thus heightening the chances of suffering from depression (16). Moreover, recent empirical studies that explored the temporal directional relationship between Internet addiction and depressive symptoms also supported the idea that Internet addiction and depressive symptoms reciprocally influence each other (17, 18). Although Internet addiction and depressive symptoms are theoretically and empirically entwined, the developmental overlap between Internet addiction developmental trajectories and depression developmental trajectories still remains unclear. Consequently, this study anticipated to probe their joint developmental courses among Chinese adolescents during their junior high school years. In addition, consecrating that the explanation for the high prevalence of comorbidities between Internet addiction and depressive symptoms among adolescents might be the basis of the etiopathogenesis and influencing factors shared between them, we also examined whether a series of individual, school and family factors were differentially associated with the longitudinal joint trajectory classes.


Distinct trajectories of Internet addiction and depressive symptoms among adolescents

A handful of studies have observed the evolution of Internet addiction. Specifically, using growth curve analyses, several researchers have shown that Internet addiction tends to increase as children enter puberty, but is initially moderate and subsequently decreases when adolescents reach the age range from 16 to 19 (19). However, these studies using latent curve modeling mainly displayed general developmental trends but ignored the heterogeneously distributed trajectories of adolescent Internet addiction, which might yield results of limited interpretability. This issue could be solved by adopting growth mixture models or latent class growth models for longitudinal data (20), which allows us to examine whether populations could be qualitatively differentiated into latent subgroups with distinct developmental trajectories.

Limited studies have examined the heterogeneous growth trajectories of Internet addiction over time (21–24). These studies identified four to six trajectory subgroups of Internet addiction. For example, Zhou et al. (24) identified four developmental trajectory subgroups of Internet addiction among youth experiencing the Wenchuan earthquake: a slowly rising group, a steadily rising group, a sharply falling group, and a sharply rising group. In another study, a sample of 3,079 Singaporean youth aged 7 to 19 years was longitudinally surveyed four times at one-year intervals, revealing six latent trajectory types across this period based on changes in Internet addiction related to pathological status (21).

Many studies have examined heterogeneous longitudinal patterns of depressive symptoms from childhood to adolescence (25–30). Typically, scholars have identified three to four distinct developmental trajectories of depressive symptoms over time. Ellis et al. (26) had reviewed 18 studies that examined the developmental heterogeneity of adolescent depression and found that previous studies reported a low-level stable trajectory of adolescent depression, and most of them also found both an increasing and a decreasing trajectory. Recent studies have confirmed these conclusions. For example, Ho et al. (31) also identified three trajectories—a “high but decreasing trajectory,” a “moderate and stable trajectory,” and a “low but increasing trajectory”—in adolescents through a three-year follow-up study.

These studies mentioned above highlight the importance of the longitudinal development of Internet addiction and depressive symptoms in adolescents. Nevertheless, there are still limitations that have not yet been addressed: most studies exclusively concern the heterogeneous development trajectories of either Internet addiction or depressive symptoms but do not pay close attention to the longitudinal overlap between them. In fact, researchers have reached the consensus that Internet addiction is often comorbid with depressive symptoms (10). Thus, the trajectories of adolescent Internet addiction might influence, and be influenced by depressive symptoms. Thus, it is expected that the two mental health issues will exhibit a similar developmental course. Examining the joint growth trajectories of Internet addiction and depressive symptoms is important for obtaining a better understanding of how these developmental courses evolve from early adolescence to middle adolescence. These issues are also crucial for establishing effective prevention or intervention strategies that consider the developmental relationships between Internet addiction and depressive symptoms. Consequently, the first aim of the present study was to investigate the joint development of Internet addiction and depressive symptoms among Chinese adolescents.



Predictive factors associated with Internet addiction and depressive symptoms

Substantial studies have reported on the predictive factors associated with Internet addiction and depressive symptoms (22, 31–33). In this study, based on the results of our previous studies on the prevalence and predictors of Internet addiction and depressive symptoms (3, 34), we selected a set of robust predictors for the current study, and those influential factors were classified as individual, family, and school variables.

Regarding individual factors, gender and positive youth development were chosen. The findings on gender differences have been mixed. Some studies have revealed that boys are usually more likely to get indulged into Internet than are their female peers (3, 35). However, because girls are more sensitive to the environment, they are at greater risk of experiencing depressive symptoms (36). There were also studies observed non-significant gender differences with respect to both Internet addiction and depressive symptoms (34, 37, 38). Different from gender, positive youth development has been discovered to be a robust predictor of both Internet addiction (39, 40) and depressive symptoms (41, 42). Researchers have consistently suggested that adolescents with low levels of positive youth development project the image of having fewer resources to effectively defend themselves, facilitating the development of problem behaviors and emotional disorders (43–47).

Concerning family factors, family structure, whether adolescents came from an only-child family or not, and family function were selected. To a greater extent, family non-intactness, encompassing divorce, separation, or remarriage, has also been a contributor to adolescent Internet addiction (48) and depressive symptoms (34). For instance, Ni et al. (49) suggested that having a single-parent family was significantly associated with Internet addiction. This is also suitable for adolescents’ depressive symptoms (50). Due to the implementation of the one-child policy in China during the preceding three decades, a significant number of families have been limited to having only one child. Extensive research has been conducted to examine potential disparities in psychological and behavioral development between children raised in single-child households and those from families with multiple children (51–53). Research has demonstrated that there are significant differences in Internet addiction (54) and depressive symptoms (34) between only children and non-only children in the Chinese adolescent population. Furthermore, given the importance of family as a source of emotional support and emotional warmth for adolescents, it should be no surprise that healthy family function has been verified to be a prominent protective factor against adolescents’ Internet addiction (55) and depressive symptoms (56). Adolescents who report family dysfunction issues, such as lack of communication, frequent conflict and indifferent atmospheres, have been found to be at high risk of being addictive toward the Internet (57) and becoming depressed (58). Thus, the adolescents’ perceptions of family function were also assessed.

As for school factors, academic performance was chosen. According to the academic incompetence hypothesis (59), inadequate academic performance or failure in academics could potentially diminish intrinsic resources among adolescents, thereby reducing their capacity to effectively manage addiction and depression. Empirical research likewise suggests that poor academic performance or academic failure may lead to the development of Internet addiction (60) and depressive symptoms (61). Specifically, the occurrence of substandard academic performance has the potential to trigger a range of adverse cognitive processes, such as diminished self-esteem (62), and negative interpersonal encounters, such as peer rejection (63), which have also been linked to an increased likelihood of Internet addiction and depressive symptoms.

These aforementioned findings suggest that both the Internet addiction and depressive symptoms of adolescents are influenced by various factors present within the ecosystem in which adolescents live. Nevertheless, it remains unclear whether these predictors might play the same role in the joint trajectory of Internet addiction and depressive symptoms. Failure to take the developmental trajectory and heterogeneity into account may generate limited generalizability and interpretability since different etiologic factors might operate to produce different levels of severity or different developmental trajectories of problems. Therefore, in the present study, we also examined a range of variables that were selected to include different domains termed individual variables (gender, positive youth development), family variables (single-child family, family function), and school variables (academic achievement). We aimed to provide an overall picture of what factors could predict membership in the conjoint trajectory groups of Internet addiction and depressive symptoms, which was the second aim of our study.



The present study

Overall, the present study aimed to explore (1) the joint developmental trajectories of Internet addiction and depressive symptoms among Chinese adolescents and (2) the individual, family, and school factors related to membership in these joint trajectories of Internet addiction and depressive symptoms among adolescents. Since no study to date has examined the joint trajectory classes of Internet addiction and depressive symptoms and the predictors of these classes, in this study, both of the goals were exploratory in nature, and no specific hypotheses were put forward. The present study is expected to help practitioners offer tailored prevention or intervention strategies for adolescents following distinct joint developmental trajectories of Internet addiction and depressive symptoms during their junior middle school years.




Methods


Participants and procedure

Quantitative surveys were administered to participants in October and November 2016 (T1; 1st semester of Grade 7), October and November 2017 (T2; 1st semester of Grade 8), and October 2018 (T3; 1st semester of Grade 9) in Shenzhen, Guangdong Province, China. Five districts of Shenzhen, which encompasses nine administrative regions, were randomly selected for the study. Within each selected district, one school was designated as the research focal point, leading to the inclusion of five secondary schools in total. Participants from the five schools were selected based on three criteria: (1) enrollment in the seventh grade, (2) obtaining permission from their legal guardians to participate, and (3) voluntary consent to be involved. In this study, we chose to assess participants collectively in the classroom, ensuring that all students completed the assessment under consistent conditions. Adolescents were guided to complete pen-and-paper questionnaires individually. A total of 1,544 adolescents with a mean age of 12.46 years old (SD = 0.63) participated in the first data collection. A total of 1,511 adolescents participated in the second data collection. A total of 1,480 adolescents participated in the third data collection. After cleaning the invalid data, 1,301 adolescents completed all three assessments. Among them, 666 (51.2%) were boys, 621 (47.7%) were girls, and 14 (1.1%) did not report their gender. See Table 1 for further demographic details regarding the participants. The study was conducted with the approval of both the Human Research Ethics Committee of the corresponding author and the administrative committees of the investigated schools. The dataset used in this study has been utilized in prior research, and has been published in several papers (54, 56, 64). The current study offers a novel analysis by focusing on the joint trajectories of Internet addiction and depressive symptoms, a perspective that differs both methodologically and theoretically from our earlier work.



TABLE 1 Demographic characteristics of participants.
[image: Table displaying demographic and academic characteristics of a sample. Average age is 12.46 years. Gender: 666 males (51.19%), 621 females (47.73%), 14 missing (1.08%). Siblings: 499 only child (38.36%), 799 not-only child (61.41%), 3 missing (0.23%). Family structure: 1,222 intact (93.93%), 68 non-intact (5.23%), 11 missing (0.85%). Academic performance: 45 poor (3.46%), 278 fair (21.37%), 450 good (34.59%), 408 very good (31.36%), 102 excellent (7.84%), 18 missing (1.38%).]



Instruments


Internet addiction

We used the Chinese version of Young’s Internet Addiction Test (65) to assess adolescent Internet addiction. The scale includes 10 items in which adolescents react to these items according to whether they had expressed the listed behaviors in the past year (0 = “no,” 1 = “yes”). The total IA scores ranged from 0 to 10. The overall severity was evaluated by calculating the total score of 10 items. In the present study, the scale demonstrated good reliability, with Cronbach’s alphas of 0.76, 0.75, and 0.83 for T1, T2, and T3, respectively. According to previous research, 4 was considered the cutoff score for screening whether an adolescent was identified as having “Internet addiction” (3).



Depressive symptoms

The Chinese version of the Center for Epidemiological Studies Depression Scale [CES-D; (66)] was used to measure adolescent depressive symptoms. Prior studies have shown that the CES-D has good psychometric properties for Chinese adolescents (67). When assessed with this scale, adolescents were instructed to indicate how frequently they experienced depressive symptoms in the past week. All items were measured on a 4-point scale (0 = “rarely or none of the time,” 1 = “sometimes,” 2 = “often,” and 3 = “most or all of the time”). The total CES-D scores ranged from 0 to 60, with higher scores indicating more severe depressive symptoms. In our study, the CES-D exhibited good internal consistency, with the Cronbach’s alphas of 0. 85, 0.85, and 0.88 for T1, T2, and T3, respectively. Based on the suggestion of Kroenke and Spitzer (68), we have adopted a cutoff value of 16 for screening individuals with depressive symptoms.



Individual factors

Individual variables included gender and psychological competencies. Adolescents reported their gender (“boy” coded as “1,” “girl” coded as “0”). Psychological competencies were measured by the Chinese version of the Positive Youth Development Scale (CPYDS), which consists of 15 positive youth development constructs (69). Adolescents rated the CPYDS items on a 6-point Likert scale ranging from 1 “strongly disagree” to 6 “strongly agree.” A higher total score reflects greater psychological competence. The CPYDS has demonstrated excellent reliability among Chinese adolescent samples (70, 71). The Cronbach’s alpha in this study was 0.95.



Family factors

The family variables included family structure, single-child family or not, and family function. Adolescents reported whether they came from a single-child family or not (“only-child family” coded as “1,” “non-only child family” coded as “0”) and intact family or not (“intact family” coded as “1,” “non-intact family” coded as “0”). Family function was assessed with the nine-item Chinese version of the Family Assessment Instrument [CFAI; (72)]. Items were evaluated on a 5-point scale (1 = “very dissimilar” to 5 = “very similar”). The Cronbach’s alpha for family function in the present study was 0.86. The scores for nine items were averaged, with higher scores representing healthier family function.



School factors

The school variable included academic performance. Academic performance was assessed with a single item. Adolescents provided their answers to the question about their relative academic performance within their own class on a 5-point scale (1 = “poor” to 5 = “excellent”) (3). In this study, higher scores indicate greater academic performance.




Statistical analysis

We calculated the mean, standard deviations and correlations between Internet addiction and depressive symptoms across time points. Then, using the Mplus 8.0 software (73), we applied linear unconditional parallel-process latent class growth modeling (PPLCGM) to distinguish the joint longitudinal trajectories of Internet addiction and depressive symptoms from early adolescence (Grade 7) to middle adolescence (Grade 9). PPLCGM is an extension of the traditional latent class growth analysis (LCGA) that allows for the simultaneous consideration of multiple growth trajectories (74). This approach is particularly suitable for our research questions because it enables us to model the joint developmental processes of Internet addiction and depressive symptoms, as well as to identify distinct subgroups of individuals following similar trajectories over time. In reference to previous similar studies (74–76), the resulting classes of joint trajectories were compared and selected according to a series of fitting indices: (1) the Akaike Information Criterion (AIC), the smallest value represents the most parsimonious model; (2) the Bayesian Information Criterion (BIC), the smallest value presents the most parsimonious model; (3) the adjusted Bayesian Information Criterion (aBIC), the smallest value indicates the most parsimonious model; (4) the Lo–Mendell–Rubin Likelihood Ratio test (LMR-LRT), the model with significant p-values of LMR-LRT represents a better fit than the model with one less class; (5) the adjusted LMR-LRT (ALMR-LRT), the model with significant p-values of ALMR-LRT reflects a better fit than the model with one less class; (6) the Bootstrapped Likelihood Ratio test (BLRT), the model with significant p-values of BLRT represents a better fit than the model with one less class; and (7) the entropy, values ranging from 0 to 1, closer to 1 implies more accurate classification. The selection of the best-fitting solutions was based on theoretical coherence, including the substantive interpretability of the trajectory classes and the identification of trajectories without overfitting, as well as explanatory relevance (75). Additionally, we considered whether each class size comprised at least 5% of the sample (76). After that, we conducted a multinomial logistic regression to assess the role of various individual, family, and school variables in predicting joint trajectory class memberships.




Results


Descriptive statistics and correlations of variables

As Table 2 shows, the means and standard deviations for Internet addiction at each measurement wave were 1.55 (1.99), 1.62 (1.99), and 1.47 (2.13) for Time 1 to Time 3, respectively. The means and standard deviations for depressive symptoms at Time 1 to Time 3 were 13.66 (9.15), 13.76 (9.33), and 12.40 (9.31), respectively. The correlations across the three time points ranged from 0.21 to 0.39 for Internet addiction, and from 0.25 to 0.42 for depressive symptoms. At the same measurement wave, the correlations between Internet addiction and depressive symptoms were 0.33 for T1, 0.36 for T2, and 0.44 for T3, respectively. Additionally, the correlations between gender and T1 Internet addiction and T3 depressive symptoms were significant, and single-child family and family structure were both significantly associated with depressive symptoms at T2 and T3. Moreover, the correlations of predictors (positive youth development, family function, and academic performance) at T1 with Internet addiction at T1, T2, and T3 were statistically significant. Likewise, these predictors at T1 were also significantly associated with depressive symptoms at T1, T2, and T3. More details are presented in Table 2.



TABLE 2 Descriptive statistics and correlation analyses among Internet addiction, depressive symptoms, and predictive variables.
[image: Correlation table displaying variables related to time, internet addiction, depressive symptoms, and other factors. Includes correlation coefficients, means, and standard deviations. Significance levels are denoted by asterisks: * for p<0.05, ** for p<0.01, *** for p<0.001.]



Joint trajectories of Internet addiction and depressive symptoms

We computed 1- to 6-class solutions for joint trajectory groups of Internet addiction and depressive symptoms. The model fit indices for these solutions are summarized in Table 3. The results showed that the values of AIC, BIC, and aBIC decreased from 1- to 6-class solutions, and these classes of solutions all had acceptable entropy (>0.80). We found significant BLRT in 2- to 6-classes, while the LMR-LRT and ALMR-LRT results suggested that the two-, three- and four-class solutions were suitable. Further observation confirmed that the 5-class to 6-class solution should be discarded because they included a subgroup comprising less than 5% of the total participants. Given that the model fit of the optimal trajectory class is indicated by smaller values of AIC, BIC, and aBIC, and a significant result of LMR-LRT, ALMR-LRT, and BLRT, as well as a higher entropy, after balancing the criteria of model fit indices, we considered the 4-class model of joint trajectory groups as the fittest solution for our data. As mentioned above, we chose 4 as the cutoff value for screening for Internet addiction, and 16 for depressive symptoms. After integrating multiple indicators of intercepts, slopes, and cutoff scores for Internet addiction and depressive symptoms, we labeled the four joint trajectory classes as the Health Group, Comorbidity-Worsening Group, Asymptomatic-Comorbid Risk Group, and Prominent Depressive Symptoms-Remission Group.



TABLE 3 Model fit indices for 1- to 6- class solutions for Internet addiction and depressive symptoms.
[image: Table comparing model fit indices across different class models. Metrics include AIC, BIC, aBIC, Entropy, LMR-LRT, ALMR-LRT, BLRT, and class membership percentages. Bold values indicate the best fit, highlighting the four-class model as optimal.]

The first trajectory class (Health Group) included 70.1% of the adolescents (n = 912) with no or very few Internet addiction symptoms as well as depression episodes in the first assessment (intercepts =1.12 and 11.29, respectively; p < 0.001). Moreover, both Internet addiction and depressive symptoms slightly decreased throughout the three assessments (slopes = −0.26 and − 0.85, respectively; p < 0.001), with both scores being consistently below the cutoff value during the study period. The second trajectory class (Comorbidity-Worsening Group) comprised 6.5% of the adolescents (n = 85) with high levels of Internet addiction and depressive symptoms at baseline, and both increased rapidly and significantly during the three-year period. The Internet addiction score in this class was initially nearly the cutoff (intercept = 3.63, p < 0.001), and increased at a mean linear rate of 1.67 points at each measurement time (slope = 1.67, p < 0.001). The depressive symptoms in this class were highly similar to Internet addiction, with scores above the cutoff value at baseline (intercept = 20.63, p < 0.001) and a significantly positive mean slope value (slope = 2.94, p = 0.006). The third trajectory class (Asymptomatic-Comorbid Risk Group) included 11.4% of the adolescents (n = 148) with low initial scores (below the cutoff value) for both Internet addiction and depressive symptoms (intercepts = 1.69 and 12.06, respectively; p < 0.001). However, in this latent class, the Internet addiction and depressive symptom scores continually increased at the two subsequent assessment points (slopes = 1.14 and 1.65, respectively; p < 0.001), and depressive symptom scores ultimately increased nearly to the diagnostic criteria at the last assessment point. The fourth trajectory class (Prominent Depressive Symptoms-Remission Group) consisted of 12.0% of the adolescents (n = 156) with high Internet addiction scores (intercepts = 2.90, p < 0.001) and the highest depressive symptom scores (intercepts = 25.20, p < 0.001) at Time 1, both of which decreased during the three junior years. Depressive symptom scores in this class displayed a very rapid decline (slope = −3.13, p < 0.001), but scores were persistently higher than the cutoff score of 16 at each assessment point. Meanwhile, Internet addiction scores in this group decreased quite slowly (slope = −0.85, p < 0.001), and the scores were consistently lower than the cutoff score of 4 across the three assessments. Figure 1 shows the estimated growth parameters and plots for each of the four classes, respectively.

[image: Four line graphs show trends in internet addiction and depressive symptoms across three time points for different classes. In Class 1 (Health Group), depressive symptoms decrease, and internet addiction remains low. In Class 2 (Comorbidity-Worsening Group), both increase, with depressive symptoms rising more sharply. In Class 3 (Asymptomatic-Comorbid Risk Group), depressive symptoms and internet addiction increase. In Class 4 (Prominent Depressive Symptoms-Remission Group), depressive symptoms decrease, while internet addiction remains constant and low.]

FIGURE 1
 Estimated means of Internet addiction and depressive Symptoms in PLCGM. Y-axis indicates the means of Internet addiction/depressive symptoms; X-axis indicates the measurement times. T1–T3 represents Time 1–Time 3, respectively.




Predictor of the joint trajectory groups of Internet addiction and depressive symptoms

In consideration of the clinical intervention, in the current study, three groups with symptoms (Comorbidity-Worsening Group, Asymptomatic-Comorbid Risk Group, and Prominent Depressive Symptoms-Remission Group) should be the focus in comparing with the Health Group. Thereby, to offer effective and targeted interventions for these groups, we probed the role of individual factors (gender, positive youth development), family factors (family structure, whether come from only-child family, family function) and school factors (academic performance) in predicting the membership in the Comorbidity-Worsening Group, Asymptomatic-Comorbid Risk Group, and Prominent Depressive Symptoms-Remission Group, by comparing each of them with the Health Group. The results of the multinomial logistic regression analysis of these individual, family and school predictors are displayed in Table 4.



TABLE 4 Predictive effect of membership in the joint trajectory groups with the health group as the reference category.
[image: Table displaying odds ratios for individual, family, and school variables across three groups: Comorbidity-Worsening, Asymptomatic-Comorbid Risk, and Prominent Depressive Symptoms-Remission, compared to a Health Group. Key variables include gender, Positive Youth Development (PYD), sibling presence, family structure (FS), family function (FF), and academic performance (Aca). Significance levels denoted by asterisks. Sample size: 1,301.]

Using the Health Group as the reference category, our results showed that family structure and whether come from only-child family had nonsignificant associations with distinct co-developmental trajectories of adolescent Internet addiction and depressive symptoms. However, gender, positive youth development, family function, and academic performance were significantly related to the three joint trajectories groups. To be specifically, compared to those in the Health Group, the participants in the Comorbidity-Worsening Group and Asymptomatic-Comorbid Risk Group were less likely to be boys (OR = 0.59 and 0.63, respectively). Moreover, compared with those in the Health Group, having more positive youth development and healthier family function both significantly decreased the odds of following the Comorbidity-Worsening Group (OR = 0.39 and 0.42, respectively), Asymptomatic-Comorbid Risk Group (OR = 0.57 and 0.75, respectively), and Prominent Depressive Symptoms-Remission Group (OR = 0.32 and 0.42, respectively). Additionally, reporting better academic performance significantly decreased the odds of following the Comorbidity-Worsening Group (OR = 0.64) only.




Discussion

Adopting a three-year longitudinal design combined with parallel-process latent class growth modeling, the present study addressed the co-developmental patterns of Internet addiction and depressive symptoms from early adolescence to middle adolescence, as well as the potential predictors related to individual, family and school variables. The findings revealed four distinct co-developmental patterns: Health Group, Comorbidity-Worsening Group, Asymptomatic-Comorbid Risk Group, and Prominent Depressive Symptoms-Remission Group. Furthermore, the predicted effects of gender, positive youth development, family function, and academic performance on the membership in the established joint trajectory subgroups were also endorsed by this study.


Joint developmental trajectories of Internet addiction and depressive symptoms among adolescents

As our findings revealed, Internet addiction and depressive symptoms jointly changed in a heterogeneous way from early adolescence to middle adolescence. Our findings indicated four different co-developmental trajectories of the two types of mental health concerns: Health Group, Comorbidity-Worsening Group, Asymptomatic-Comorbid Risk Group, and Prominent Depressive Symptoms-Remission Group. Within each subgroup, adolescents generally exhibited similar developmental patterns across two mental health issues, which supporting the idea that Internet addiction and depressive symptoms are inextricably linked (9, 77). However, the initial level of Internet addiction and depressive symptoms (i.e., low-low/high-high), growth patterns of Internet addiction and depressive symptoms (i.e., increasing/decreasing), and predominant symptoms (i.e., comorbidity, asymptomatic, and depressive symptoms only) varied across adolescents in different subgroups, providing additional support for heterogeneous joint trajectories of Internet addiction and depressive symptoms.

The present study successfully identified three congruent subgroups that exhibited comparable initial levels and consistent developmental patterns in terms of both Internet addiction and depressive symptoms (i.e., Health Group, Comorbidity-Worsening Group and Asymptomatic-Comorbid Risk Group). First, consistent with prior studies showing that most adolescents exhibit low or no Internet addictive behaviors (78) and depressive symptoms (79), we found that the majority of adolescents (70.1%) exhibited low levels of Internet addiction and depressive symptoms and remained healthy (the Health Group) throughout their three-year tenure in junior middle school. Our findings were also in line with previous developmental studies of Internet addiction (21, 22) and depressive symptoms (26).

Second, our research identified a Comorbidity-Worsening Group, comprising 6.5% of the sample population. Within this group, both Internet addiction and depressive symptoms started at relatively high levels and then increased over time. The developmental pattern of this subgroup is in accordance with the findings of studies showing that Internet addiction and depressive symptoms could exhibit a vicious cycle. The reason may be that the presence of Internet addiction among adolescents may contribute to the manifestation of depressive symptoms, subsequently reinforcing their inclination toward increased Internet engagement (18, 80, 81). Such reciprocal interaction perpetuates a self-reinforcing cycle, thereby engendering deleterious progression. Therefore, adolescents with co-morbid Internet addiction and depressive symptoms appear to be at a vulnerable stage and are experiencing a deterioration in development due to the mutually malignant effects of Internet addiction and depressive symptoms. This, to some extent, supports both the compensatory Internet use theory (15) and the social displacement hypothesis (16), which is also consistent with recent research implying the existence of shared neurobiological mechanisms, such as oxytocinergic and dopaminergic expression, between Internet addiction and depressive symptoms (82, 83). Notably, this finding emphasizes that the initial year of junior high school is a particularly critical period for detecting Internet addiction and depressive symptoms, as well as a pivotal opportunity for preventing the deterioration of Internet addiction and depressive symptoms. Additionally, these findings may provide valuable insights to scholars and clinicians that the earlier the intervention for Internet addiction and depressive symptoms is, the more effective it might be at mitigating them among adolescents.

Third, our study identified an Asymptomatic-Comorbid Risk Group (11.4%), in which Internet addiction and depressive symptoms were initially low but both increased rapidly across time. For this subgroup of adolescents, an increasing level of depressive symptoms reflects the inadequacy of emotion regulation strategies (84, 85); addictive behaviors into the Internet could serve as a means to help adolescents escape unpleasant emotions. It seems that the transition from childhood to adolescence represents a vulnerable period for the onset and escalation of both depressive symptoms and Internet addiction, as individuals may progress from being initially asymptomatic to having a co-occurring risk. The challenging process necessitates behavioral adjustments to cope with various biological, psychological, and social changes (86, 87). These adjustments may entail exposure to stressors and potentially traumatic experiences, which may trigger depressive symptoms and Internet addiction. Overall, the identification of the three congruent groups (i.e., Health Group, Comorbidity-Worsening Group and Asymptomatic-Comorbid Risk Group) suggested that Internet addiction and depressive symptoms exhibited similarities in developmental status and temporal trends among the majority of middle school students. Consequently, integrated interventions targeting both Internet addiction and depressive symptoms are recommended.

Regarding the Prominent Depressive Symptoms-Remission Group (12.0%), our results showed that depressive symptoms in this subgroup were at the highest level and then showed a rapid decreasing trend with time, whereas Internet addiction was at a relatively moderate level and exhibited a gradual decline over time, but did not reach the threshold of addiction disorder during the 3 years. Nonetheless, in this study, we did not find a subgroup characterized by elevated levels of Internet addiction alongside low levels of low depressive symptoms. Our findings support the idea that Internet addiction commonly occurs concomitantly with depressive symptoms, while depressive symptoms tend to manifest independently. This finding aligns with the outcomes reported in several prior research, which found that Internet addiction may result in depressive symptoms, rather than vice versa (88, 89). By intensive tracking over short periods of time, future researchers should further examine whether higher levels of Internet addiction indeed co-occur with depressive symptoms, or whether higher levels of Internet addiction may occur without depressive symptoms.



Predictor of the joint trajectories of Internet addiction and depressive symptoms

In the present study, after controlling for the effects of multiple factors, we found that positive youth development and family function significantly reduced the risk of membership in the Comorbidity-Worsening Group, Asymptomatic-Comorbid Risk Group and Prominent Depressive Symptoms-Remission Group compared to the Healthy Group. Our findings were in accordance with previous related studies on the relationship between positive youth development, family function and two forms of mental health problems (i.e., Internet addiction and depressive symptoms) (22, 90). This can be explained by development assets theory (91), which assumes that the developmental resources (both external and internal) that adolescents possess will facilitate effective coping with environmental stressors, thus minimizing the occurrence of various mental health problems (71, 91, 92). Related studies have further confirmed that adolescents are more likely to develop well and have fewer addiction and depression problems when they have access to a variety of resources. Thus, those who exhibit high levels of positive youth development are less likely to be plagued by Internet addiction and depressive symptoms.

In the present study, positive youth development was identified as an internal asset, that is an important predictor of adolescent mental health and a crucial protective factor against adolescent problem behaviors (47, 93). During adolescence, high levels of positive youth development are effective at fostering adolescents’ internal self-regulation (94) and could encourage individuals to effectively address encountered challenges, thereby substantially diminishing the probability of exacerbating Internet addiction (35, 39, 95) and depressive symptoms (96, 97). Family function, as an important external resource for adolescent development, has a significant impact on preventing the onset and continuity of adolescents’ mental health problems (98). This finding aligns with a substantial body of prior research investigating the impact of family on adolescents. These studies have documented that healthy family functioning, characterized by strong family cohesion, a warm family environment, and constructive parent–child interactions, is conducive to the healthy development of adolescents and substantially diminishes the likelihood of adolescent Internet addiction (99–102) and depressive symptoms (56, 103). Notably, in this study, positive youth development and family functioning were significantly associated with all three groups (the Comorbidity-Worsening Group, Asymptomatic-Comorbid Risk Group, and Prominent Depressive Symptoms-Remission Group) compared with the Healthy Group, confirming the predictive effect of positive youth development and family function on both the initial level and developmental trends of Internet addiction and depressive symptoms. To some extent, our study extends previous studies by indicating that positive youth development and family function not only have transient but also long-term effects on adolescents’ Internet addiction and depressive symptoms.

In addition, we found that low academic performance in early adolescence increased the likelihood of belonging to the Comorbidity-Worsening Group compared to adolescents in the Health Group. This finding is consistent with the outcomes of a recent investigation conducted on middle school students in China, which revealed that high academic performance was indicative of low-risk depressive symptom trajectories (104). Furthermore, it partially supports the academic incompetence hypothesis (59), in which failure in academic performance erodes individuals’ intrinsic resources, decreasing their ability to cope with addiction and depression. Thus, challenged by academic failure, these co-morbid adolescents may experience more severe distress, which may trigger a worsening of Internet addiction and depressive symptoms. It is worth noting that the present study found that the effects of poor academic performance on the Asymptomatic-Comorbid Risk Group and the Prominent Depressive Symptoms-Remission Group were not significant. This finding implies that the effects of poor academic performance are significant solely when Internet addiction and depressive symptoms are both at high risk in the initial state of adolescence. For adolescents with relatively low levels of depressive symptoms and Internet addiction (the Asymptomatic-Comorbid Risk Group), and for adolescents with only high levels of depressive symptoms but no Internet addiction (the Prominent Depressive Symptoms-Remission Group), the impact of academic underachievement is not proximal enough to compromise functioning.

Another noteworthy finding was that girls were significantly more likely to belong to the Comorbidity-Worsening Group and the Asymptomatic-Comorbid Risk Group than were boys. This outcome aligns with prior research showing that the adverse consequences of Internet use on depression are more severe for females than for males (105), while the prevalence of Internet addiction is greater among males than females (106). One reasonable explanation is that this discrepancy may be attributed to divergent biological changes and developmental rates between boys and girls (107). Specifically, during puberty, surges in estrogen and other hormones in girls can potentially disrupt internal homeostasis. Consequently, girls may exhibit heightened sensitivity to psychosocial factors such as stress (107). This heightened vulnerability may contribute to overindulgence in the Internet and exacerbate internalized issues (e.g., depression), surpassing those experienced by boys (108, 109).

To summarize, the present study has identified positive youth development, family function, academic performance, and gender as significant predictors of the joint developmental trajectories of Internet addiction and depressive symptoms among adolescents. Our research has determined that certain variables exert a similar and universally applicable influence. Specifically, our findings underscore the robust influence of positive youth development and family functioning both as protective factors in distinguishing between the Comorbidity-Worsening Group, Asymptomatic-Comorbid Risk Group, Prominent Depressive Symptoms-Remission Group, and the Health Group, in accordance with the development assets theory. Positive youth development fosters internal self-regulation, and healthy family function provides external support, both of which contribute to the trajectory with both immediate and enduring implications for adolescent mental health. Additionally, our study identified particular variables, noting that poor academic achievement could only differentiate the Comorbidity-Worsening Group from the Health Group, while gender enables the differentiation of the Comorbidity-Worsening Group, Asymptomatic-Comorbid Risk Group, and the Health Group. Understanding these complex relationships could inform the development of more nuanced and effective preventive measures.



Limitations, strengths, and implications

Several limitations should be noted. First, although this study investigated Internet addiction and depressive symptoms from early to middle adolescence, it failed to track the progression of these symptoms throughout adolescence. Consequently, further studies are needed to validate and broaden these findings by encompassing a wider age range (i.e., primary, middle, to high school) to gain a comprehensive understanding of the long-term co-trajectories of Internet addiction and depressive symptoms. Second, our study exclusively examined the self-reported measures of Internet addiction and depressive symptoms. Therefore, it is important to acknowledge that participants’ responses might have been influenced by social desirability bias and self-presentation concerns, which could introduce common method bias. Future researchers are encouraged to gather data from multiple sources such as peers, teachers, and parents. Third, the current study has not fully accounted for stable individual characteristics that may influence the development of both Internet addiction and depressive symptoms. For instance, we did not consider the potential role of boredom proneness, which, as suggested by recent literature, could be a significant predictor of both depressive symptoms and Internet addiction (110, 111). Future research should integrate measures of boredom proneness and other stable individual differences to enhance the understanding of these complex dynamics. Fourth, the annual intervals between assessments may have allowed for the influence of significant life events, potentially introducing variability in the reported Internet addiction and depressive symptoms. These life events, such as changes in family structure, academic pressure, or social relationships, might have affected the mental health trajectories of our participants in ways that our study design does not fully capture. Further research with more frequent assessment points, including an evaluation of life events, is necessary to better understand these dynamics. Finally, our data were collected between 2016 and 2018. Given the rapid pace of technological change and the evolving nature of adolescent behaviors and mental health, some aspects of our findings might not fully reflect the current state of the variables under investigation. Nevertheless, we believe that the longitudinal design of our study and the robust co-development of Internet addiction and depressive symptoms might provide valuable insights. Future studies may benefit from incorporating more recent data to assess the ongoing development of these mental health concerns and to validate the generalizability of our findings in the current context.

Despite the aforementioned limitations, several important strengths emerged from the present study. First, this study utilized a longitudinal design of three waves covering the transition from early adolescence through middle adolescence, providing new insight into the joint developmental process of Internet addiction and depressive symptoms in this crucial developmental period. Second, by employing a person-centered, multi-trajectory approach, our study detected heterogeneous co-developmental trajectories of two prevalent psychological issues (Internet addiction and depressive symptoms) within a substantial cohort of Chinese adolescents, contributing to a profound and comprehensive understanding of the intricate nature of the concurrent developmental patterns of Internet addiction and depressive symptoms. Third, this study examined how individual, family, and school factors might relate to the co-developmental trajectories of Internet addiction and depressive symptoms. Such analyses advanced the existing knowledge on the risk and protective factors associated with these co-developmental patterns, and thereby enhanced our understanding of how adolescents’ Internet addiction and depressive symptoms could be effectively prevented.

The findings of our study hold significant implications for the evaluation, prevention, and intervention of Internet addiction and depressive symptoms among adolescents. The identification of four distinct subgroups implies that prevention and intervention approaches for adolescent Internet addiction and depressive symptoms should adopt different focal points and targeted strategies tailored to the specific co-developmental patterns of adolescents. On the one hand, the discovery of the Comorbidity-Worsening Group and Asymptomatic-Comorbid Risk Group revealed the persistent co-occurrence of Internet addiction and depressive symptoms in adolescents, suggesting that interventions for Internet addiction and depressive symptoms should be integrated. On the other hand, the detection of distinct co-development trajectories of Internet addiction and depressive symptoms implies that customized interventions targeting these two mental health issues may yield optimal outcomes for diverse individuals. For example, interventions that primarily address alleviating depressive symptoms would be most suitable for the Prominent Depressive Symptoms-Remission Group.

Furthermore, early intervention efforts should be tailored based on group membership, given that protective and risk factors and their combinations vary across concomitant trajectories of Internet addiction and depressive symptoms. For example, after taking into account the effects of individual, family, and school factors, positive youth development and family functioning emerged as significant protective factors linked to the Comorbidity-Worsening Group, Asymptomatic-Comorbid Risk Group and Prominent Depressive Symptoms-Remission Group. Thus, it is imperative for schools and families to collaborate effectively to cultivate junior high school students’ intrinsic positive resources, such as competence, connection, resilience, and confidence, to better address the issue of Internet addiction and depressive symptoms among adolescents. Meanwhile, preventive initiatives should focus on promoting family cohesion, cultivating a harmonious family atmosphere, and reducing family discord to make the family function well. In addition, poor academic performance was a significant risk factor associated with the Comorbidity-Worsening Group. This finding suggests that parents and teachers should keep close tabs on adolescents with co-morbid Internet addiction and depressive symptoms. Particularly when adolescents underperform academically, teaching emotion regulation strategies and monitoring online activities should be provided in a timely manner to reduce the co-worsening of Internet addiction and depressive symptoms in adolescents.
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Objective: This study aims to explore the relationship between sleep patterns and depressive symptoms among adolescents, examining variations in depressive symptoms across different sleep qualities, durations, and habits.
Method: A cross-sectional survey was conducted, gathering data from 8,775 Chinese adolescents on their demographics, lifestyle habits, sleep quality and duration, and depressive symptoms. The association between sleep parameters and depressive symptoms was analyzed using multivariate logistic regression.
Findings: The findings reveal a significant correlation between sleep quality/duration and depressive symptoms. Specifically, adolescents with poor sleep quality had higher depressive scores (mean score = 14.62, standard deviation = 5.71), significantly exceeding those with better sleep quality (mean score = 11.54, standard deviation = 4.69). Adolescents with shorter sleep duration also showed significantly higher depressive scores than those with moderate sleep duration. Importantly, adolescents experiencing both poor sleep quality and shorter sleep duration were at a significantly increased risk of depressive symptoms (OR = 4.04, 95% CI: 3.53–4.62, P < 0.001). Further analysis indicated that older age and lower family economic status were independent predictors of a higher risk of adolescent depression (OR = 1.22, 95% CI: 1.08–1.38, P = 0.001), whereas factors such as gender, ethnicity, residence, being an only child, and parental education levels were not statistically significant.
Conclusion: Among Chinese adolescents, poor sleep quality and shorter sleep duration are independent predictors of higher depressive symptom scores. Adolescents experiencing both of these conditions simultaneously have a significantly increased risk of depressive symptoms. Furthermore, older age and lower family economic status are also significantly related to an increased risk of depression in adolescents. These findings emphasize the importance of improving sleep quality and optimizing sleep duration for the prevention of adolescent depression. They also suggest the need for a comprehensive approach that addresses the multifaceted factors influencing adolescent mental health, including sleep patterns and socioeconomic disparities.
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1 Introduction

Adolescent mental health issues pose a significant global challenge. The World Health Organization reports that approximately one in seven adolescents worldwide (aged 10–19) suffers from mental disorders, contributing to 13% of the global disease burden in this age group (1). Common mental health challenges include depression and anxiety. Without treatment, adolescent depression can lead to long-term negative outcomes such as substance misuse, unemployment, ongoing psychological struggles, and elevated risks of both mental and physical health issues in later life (2). Studies have shown that these mental health problems are significantly linked to an increased risk of conditions like sleep disturbances, type 2 diabetes, and cardiovascular diseases (3).

Among various factors, sleep, is a critical determinant influencing adolescent depression, with growing evidence pointing to a relationship between diminished sleep duration and heightened depressive symptoms. Insufficient sleep can disrupt the balance of neurotransmitters, like serotonin and norepinephrine, which are essential for emotional regulation (4). Moreover, lack of sleep can intensify the body's stress response, elevating cortisol levels and increasing psychological stress (5). Sleep restriction also affects cognitive functions, particularly those related to processing emotions and decision-making (6).

Previous research has established a significant link between shorter sleep durations and increased depressive symptoms in adolescents. For example, a study on Chinese adolescents found that each hour reduction in sleep duration raised the risk of depressive symptoms by 10% (7). Some experts argue that extending sleep duration could be an effective measure in preventing and managing adolescent depression (8). Yet, this connection has been challenged by recent studies that, after adjusting for confounding factors such as family background and lifestyle habits, found no significant association between short sleep duration and depression (9). This indicates the importance of considering various potential influences when examining the relationship between sleep duration and adolescent mental health (10). However, most of these studies have primarily focused on the relationship between sleep duration and depressive symptoms, while the effects of sleep quality and habits on adolescent mental health have received less attention.

While there has been considerable research on the relationship between sleep duration and adolescent depression, studies exploring the effects of sleep quality and behavioral patterns on mental health are less common. Particularly within the Chinese cultural and social context, the distinct academic pressures and societal expectations faced by middle school students can have a significant impact on their sleep patterns and mental health. This study aims to address this gap by providing a more comprehensive analysis of the relationship between sleep patterns (including duration, quality, and behavioral patterns) and depression among Chinese middle school students. By examining sleep length, quality, and habits, this research aims to understand how these aspects individually and collectively influence adolescent mental health. The outcomes of this study not only offer fresh insights into the sleep patterns-mental health nexus but also contribute to the development of effective mental health interventions, including educational policy formulation and mental health service provision.



2 Methods


2.1 Participants

This research analyzed original data from the China Education Panel Survey (CEPS), a comprehensive national survey designed to monitor the developmental and educational progress of Chinese middle school students. The aim is to enhance understanding of Chinese adolescents' growth patterns. The study employed a multistage stratified sampling methodology, categorizing sampling units into three levels: counties (or their administrative equivalents), schools, and classes. Initially, counties were classified based on geographic location and the size of the migrant population, with a focus on Shanghai and other areas with significant migrant demographics. Within each selected county, four schools were chosen at random using a probability-proportional-to-size approach. From each school, two seventh-grade classes were picked for participation. The baseline survey encompassed 28 counties, 112 schools, and 224 classes. In these classes, students were asked to fill out a self-administered questionnaire under the guidance of a trained survey team, which was assembled from provincial universities or social science research institutes. To adjust for the uneven probabilities of selection inherent in the sampling strategy, the CEPS team formulated specific survey weights. The data analyzed in this study were collected between 2014 and 2015 and spanned a variety of measures, including demographic information, body mass index, physical activity duration, screen time, sleep duration, sleep quality, and the depression scores of adolescents and their parents. The CEPS survey initially included 9,920 adolescent participants, but the analysis was limited to 8,775 respondents (4,588 males and 4,187 females) who had complete data sets. The study received approval from the Ethics Committee of Renmin University of China. Informed consent was obtained from all participating students and their parents. No rewards were offered to students for participating in the survey.



2.2 Key variables and measurement methods
 
2.2.1 Outcome variable
 
2.2.1.1 Depression symptoms

This research measured adolescent depressive symptoms using six items adapted from the Patient Health Questionnaire-9 (PHQ-9), as utilized in the China Education Panel Survey (CEPS). These items were selected for their relevance and adaptability in prior studies. The questionnaire's high internal consistency is evidenced by a Cronbach's alpha coefficient of 0.918, affirming the reliability of the measurements. Depression scores were calculated by summing the scores from relevant questions. Consistent with existing literature, participants with scores above the 75th percentile were identified as having depressive symptoms. Thus, the depression score was analyzed both as a continuous and a binary variable, with the latter indicating depressive status.




2.2.2 Exposure variables
 
2.2.2.1 Sleep duration

Average daily sleep duration, as self-reported by adolescents, was assessed according to the Canadian 24-H Movement Guidelines. For 13-year-olds, the recommended sleep duration is 9–11 h per night, and for those aged 14–17, 8–10 h per night. Sleep duration was categorized based on these age-specific recommendations to analyze the effects of varying sleep durations on adolescent health.



2.2.2.2 Sleep quality

Sleep quality was evaluated through CEPS questions on insomnia, difficulty initiating sleep, frequent nocturnal awakenings, daytime sleepiness, morning fatigue, snoring, bruxism, vivid dreaming, somniloquy, and somnambulism. Participants were classified into good or poor sleep quality groups based on their responses, making sleep quality a categorical variable for analysis.



2.2.2.3 Sleep patterns

Sleep patterns were comprehensively classified into six categories based on quality and duration. Referring to the Canadian 24-H Movement Guidelines, sleep duration was categorized by age into short (< 8 h), moderate (8–10 h), and long (>10 h). Simultaneously, sleep quality was dichotomized as good or poor based on self-reported sleep quality questionnaire scores. By cross-combining these factors, six sleep habit types were obtained: good quality/short duration, poor quality/short duration, good quality/moderate duration, poor quality/moderate duration, good quality/long duration, and poor quality/long duration. This classification aimed to more comprehensively examine the impact of different sleep patterns on depression among adolescents.




2.2.3 Covariates

To comprehensively account for the various factors that may influence adolescent depression symptoms and sleep conditions, the survey questionnaire in this study incorporated background variables from multiple dimensions. These variables included demographic characteristics (e.g., age, gender, ethnicity), family environment (e.g., only-child status, parental education level, family economic status), and lifestyle factors (e.g., physical exercise time, screen time). Furthermore, we assessed adolescents' weight status using body mass index (BMI). As these factors have been shown to be associated with both adolescent sleep and depression symptoms, it is crucial to control for them in the analysis to minimize potential confounding effects.




2.3 Statistical analysis

The analysis was performed using Stata 17.0 software (StataCorp LP, College Station, Texas). Categorical variables were summarized with frequencies (%), and continuous variables with means (standard deviations). T-tests were applied to assess differences in depression scores across varying sleep qualities. One-way analysis of variance (ANOVA) was employed to evaluate differences in sleep duration and habits. Chi-square tests examined the association between depressive status and variables such as sleep quality, duration, and habits. Logistic regression analysis was utilized to investigate the influence of sleep quality, duration, and habits on the risk of depression among adolescents. The significance level for all statistical tests was set at P < 0.05, ensuring that findings were rigorously evaluated for their impact on adolescent depression risk.




3 Results


3.1 Participant characteristics

This study analyzed the basic characteristics, lifestyle habits, sleep quality and duration, and depressive status of 8,775 Chinese adolescents. The findings (Table 1) indicated an average age of 14.53 years among participants, with a slight male majority (52.28%) compared to females (47.72%). A significant portion of the participants identified as Han ethnicity (91.28%), showing a relatively even split between urban and rural residency. The educational background of parents was predominantly on the lower end, with 56.38% of fathers and 62.88% of mothers having attained an education level of junior high school or below. The bulk of the families fell into the middle-income category (73.46%). In health and lifestyle aspects, the average body mass index (BMI) stood at 18.76. Participants reported spending an average of 156.27 min per week on physical activities and 133.11 min daily on screen time. As for sleep characteristics, 45.20% of adolescents reported experiencing poor sleep quality, while 38.64% had a short sleep duration. The mean depression score was 12.94, with 28.03% of adolescents identified as having depression, highlighting significant mental health concerns within this demographic.


TABLE 1 Characteristics of Chinese adolescents (n = 8,775).

[image: Demographic and lifestyle characteristics table showing mean age (14.53 years), gender distribution (47.72% girls, 52.28% boys), ethnicity (91.28% Han, 8.72% non-Han), residence (47.82% city, 52.18% rural), single-child status, parental education levels, perceived economic status, BMI (18.76), physical activity (156.27), sleep quality, duration, patterns, depression scores, and depression status (71.97% no, 28.03% yes).]



3.2 Comparison of depression scores and status among adolescents with different sleep qualities, sleep durations, and sleep patterns

The analysis (Table 2) reveals significant associations between sleep quality, sleep duration, and depressive scores and status. Adolescents with superior sleep quality exhibited lower depression scores (mean score = 11.54, standard deviation = 4.69) compared to their counterparts with inferior sleep quality, who had higher depression scores (mean score = 14.62, standard deviation = 5.71). In terms of sleep duration, those adhering to a normal sleep schedule reported lower depression scores than those experiencing either shorter or longer sleep durations. Additionally, an analysis combining sleep quality and duration showed that adolescents experiencing both poor sleep quality and short sleep duration recorded the highest depression scores (mean score = 15.58, standard deviation = 5.94), underscoring the compounded impact of suboptimal sleep patterns on adolescent mental health.


TABLE 2 Comparing adolescent depressive scores and status across various sleep quality, duration, and habits.

[image: Table comparing depression scores and status based on sleep variables. Sleep quality shows higher depression scores for good quality (14.62) compared to poor quality (11.54). Sleep duration indicates higher scores for short duration (13.89) than normal (12.36) and long (11.69). Sleep patterns reveal the highest score for poor quality short duration (15.58) and the lowest for good quality long duration (10.32). Statistical significance is indicated with p-values less than 0.001 for all categories.]



3.3 Relationship between sleep quality, sleep duration, and adolescent depression status

To further investigate the relationship between sleep parameters and adolescent depression status, we constructed a multivariable logistic regression model, taking into account the influence of other relevant variables (Table 3). Unlike the preliminary analysis in Table 2, this model focuses on the independent associations between variables, revealing the impact of sleep quality and duration on depression risk after controlling for factors such as age, gender, ethnicity, place of residence, only-child status, parental education levels, and family economic status.


TABLE 3 The relationship between sleep quality, sleep duration, and depressive status.

[image: Table displaying odds ratio (OR), confidence interval (95% CI), and p-values for various factors. Key findings include good sleep quality inversely associated with the outcome (OR 0.37, p < 0.001), and short sleep duration showing a positive association (OR 1.51, p < 0.001). Age also shows a positive association (OR 1.09, p = 0.018). Effects of gender, ethnicity, residence, single child status, and parental education showed no significant associations. Lower income is positively associated (OR 1.22, p = 0.001). Other variables like BMI and physical activity show no significant results. CG denotes control group.]

The results demonstrate that good sleep quality significantly reduces the risk of depression (OR = 0.37, 95% CI: 0.30–0.44, P < 0.001), while insufficient sleep duration is associated with an increased risk of depression (OR = 1.51, 95% CI: 1.37–1.67, P < 0.001). Long sleep duration was not found to have a significant effect on depression status (OR = 0.85, 95% CI: 0.49–1.46, P = 0.565). Additionally, the regression analysis revealed that lower family economic status is significantly correlated with an increased risk of depression among adolescents (OR = 1.22, 95% CI: 1.08–1.38, P = 0.001), highlighting the crucial role of socioeconomic factors in mental health.

Compared to the descriptive analysis in Table 2, logistic regression provides quantitative estimates (OR values) of the impact of each variable on depression and their precision (confidence intervals), enabling a more comprehensive understanding of the relationship between sleep and depression.



3.4 Relationship between sleep patterns and adolescent depression status

Multivariable logistic regression analysis was conducted to examine the impact of sleep patterns on adolescent depression status. According to the findings (Table 4), adolescents exhibiting both poor sleep quality and short sleep duration face a significantly higher risk of depression (OR = 4.04, 95% CI: 3.53–4.62, P < 0.001). Conversely, good sleep quality correlates with a reduced risk of depression, even when sleep duration is short (OR = 1.37, 95% CI: 1.17–1.59, P < 0.001). Further analysis shows that while variables such as parental education level and place of residence do not significantly affect depression status in adolescents, lower family economic status remains a significant predictor of increased depression risk (OR = 1.22, 95% CI: 1.08–1.38, P = 0.001), underscoring the significant role socioeconomic factors play in the mental health of adolescents.


TABLE 4 The relationship between sleep patterns and depressive status.

[image: Table displaying odds ratios (OR), confidence intervals (95% CI), and p-values for various factors affecting sleep patterns and demographics. Factors include sleep quality and duration, age, gender, ethnicity, residence, being a single child, parents' education levels, perceived economic status, BMI, physical activity (PA), and screen time (ST). Significant ORs with p-values less than 0.05 are noted for poor-quality short sleep (OR 4.04), poor-quality moderate sleep (OR 2.47), and lower income status (OR 1.22).]




4 Discussion

This study aimed to examine the relationship between sleep patterns and the status of depression among adolescents, recognizing adolescence as a pivotal phase for mental health development and sleep as a critical physiological necessity with significant implications for adolescent mental health. The findings underscore the significance of both sleep quality and sufficient sleep duration in preventing adolescent depression.

The results highlight that poor sleep quality is linked to an increase in depression among adolescents, aligning with Gregory and O'Connor's (11) observation of a robust link between sleep disturbances and depression. Consistent with prior research (12, 13), poor sleep quality can disrupt emotional regulation, cognitive function, and amplify the stress response, all identified as depression risk factors (14, 15). Moreover, this study extends the understanding by emphasizing the critical role of sleep quality and the compound negative effects of poor sleep quality and short sleep duration on adolescent mental health.

Furthermore, this study confirmed the strong correlation between short sleep duration and an increased risk of depression. This finding aligned with Shochat et al. (16), who highlighted the negative impact of insufficient sleep on emotional well-being and depression among adolescents. Short sleep duration is tied to fatigue, diminished concentration, and mood swings, symptoms commonly associated with depression (17, 18).

The lack of a significant correlation between long sleep duration and depression status suggests a more complex relationship between excessive sleep and depression, highlighting the critical role of both sleep quality and adequate sleep duration in preventing adolescent depression. While prior research has primarily focused on sleep duration, our findings suggest that sleep quality is an equally important factor in preventing adolescent depression. Even when sleep duration was short, good sleep quality was associated with a lower risk of depression. This highlights the need for a more comprehensive approach to promoting healthy sleep patterns among adolescents, considering both sleep quality and duration.

Furthermore, this study reveals significant differences in depression across various sleep quality, duration, and habit categories. Adolescents with poor sleep quality and short sleep duration exhibited the highest depressive scores, while those with good sleep quality and moderate sleep duration had the lowest scores. These findings underscore the importance of considering both sleep quality and duration when assessing adolescent mental health and developing intervention strategies. Traditional approaches that solely focus on sleep duration may overlook the crucial role of sleep quality in preventing depression.

Additionally, the study explored the interaction between sleep patterns and factors such as age, gender, ethnicity, residence, only-child status, parental education, and family economic status on depression. The literature indicates that these sociodemographic elements have nuanced impacts on adolescent mental health. Gender differences, for instance, are significant, with females more likely to experience depression (19). Economic stress and parental education levels are also closely tied to mental health outcomes, affecting the prevalence of depression among adolescents (20, 21). However, in this study, factors such as gender, ethnicity, residence, being an only child, and parental education levels were not independent predictors of depression risk, contrary to some previous findings (22). These discrepancies may be attributed to differences in study populations, measurement tools, and socio-cultural contexts, warranting further investigation. These interactions suggest the need for a comprehensive approach to understand and address adolescent depression fully, considering both sleep patterns and socioeconomic factors.

The study's limitations include its reliance on a non-diverse sample, as it only included seventh-grade students, which may not fully represent the entire middle school population, particularly ninth-grade students facing academic pressure related to graduation. Future research should expand the sample range to include students from grades seven to nine, thereby improving the generalizability of the results. Additionally, the use of self-reported data may introduce bias. To address this, future studies should incorporate objective measures of sleep and depression.

It is worth noting that there is currently no unified standard for classifying adolescent sleep patterns. Although the classification method employed in this study has a basis in the literature, it still requires further validation. Future research could explore more scientific and refined ways of categorizing sleep patterns to more accurately characterize adolescent sleep patterns and their relationship with mental health.

Despite these limitations, as an exploratory study, this research has taken an important step toward revealing the relationship between sleep patterns and depression among Chinese adolescents, laying the foundation for subsequent validational studies with larger, more diverse samples. Moreover, examining factors such as social media use, academic pressure, and employing longitudinal designs could further enrich our understanding of the sleep-depression nexus in adolescents.

The findings of this study advocate for enhancing awareness of the importance of sleep in adolescent mental health among educators and parents. Implementing strategies to foster regular sleep patterns and minimize nighttime screen exposure can support adolescent mental health and overall wellbeing, underscoring the vital role of sleep patterns in preventing depression. By addressing the identified limitations and expanding the scope of future research, we can gain a more comprehensive understanding of the complex interplay between sleep and mental health in adolescents, ultimately informing the development of effective interventions and policies to promote the wellbeing of this vulnerable population.



5 Conclusion

This research explored the sleep patterns of 8,775 Chinese adolescents and their association with depression status. The findings clearly demonstrate that poor sleep quality and shorter sleep duration are significantly correlated with higher depressive scores among adolescents. Importantly, adolescents experiencing both poor sleep quality and shorter sleep duration were at a markedly increased risk of depression (OR = 4.04, 95% CI: 3.53–4.62, P < 0.001). The study also emphasizes the influence of sociodemographic elements on adolescent depression, with older age and lower family economic status being independent predictors of a higher risk (OR = 1.22, 95% CI: 1.08–1.38, P = 0.001). However, factors such as gender, ethnicity, residence, being an only child, and parental education levels were not found to be statistically significant in this study.

These insights highlight the critical need to enhance sleep quality and optimize sleep duration as strategies for preventing depression among adolescents. They also serve as a reminder for parents, educators, and healthcare professionals to consider the multifaceted factors affecting adolescent mental health, advocating for a holistic approach to support the wellbeing of young individuals. Interventions targeting sleep patterns, as well as those addressing socioeconomic disparities, may prove beneficial in reducing the risk of depression among Chinese adolescents.
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Introduction

Regular exercise has the potential to enhance university students’ mental and cognitive health. The PEAK Mood, Mind and Marks program (i.e., PEAK) is a neuroscience-informed intervention developed using the Behaviour Change Wheel to support students to exercise three or more times per week to benefit their mental and cognitive health. This pilot study assessed the impact of PEAK on exercise, mental and cognitive health, and implementation outcomes.





Methods

PEAK was delivered to 115 undergraduate university students throughout a 12-week university semester. The primary outcome was weekly exercise frequency. Secondary outcomes were: time spent engaged in moderate-vigorous exercise, sedentary behaviour and perceived mental health and cognitive health. All were measured via online self-report questionnaires. Qualitative interviews with 15 students investigated influences on engagement, the acceptability and appropriateness of PEAK, and its mechanisms of behaviour change. Paired t-tests, Wilcoxon Signed-Rank tests and template analysis were used to analyse quantitative and qualitative data, respectively.





Results

On average, 48.4% of students engaged in the recommended frequency of three or more exercise sessions per week. This proportion decreased towards the end of PEAK. Sedentary behaviour significantly decreased from baseline to end-point, and moderate-vigorous exercise significantly increased among students’ who were non-exercisers. Mental wellbeing, stress, loneliness, and sense of belonging to the university significantly improved. There were no significant changes in psychological distress. Concentration, memory, and productivity significantly improved. Sixty-eight percent of students remained engaged in one or more components of PEAK at end-point. Qualitative data indicated students found PEAK to be acceptable and appropriate, and that it improved aspects of their capability, opportunity, and motivation to exercise.





Conclusions

Students are receptive to an exercise-based program to support their mental and cognitive health. Students exercise frequency decreased; however, these figures are likely a conservative estimate of students exercise engagement. Students valued the neuroscience-informed approach to motivational and educational content and that the program’s goals aligned with their academic goals. Students identified numerous areas PEAK’s content and implementation can be optimised, including use of a single digital delivery platform, more opportunities to connect with peers and to expand the content’s cultural inclusivity.





Keywords: university students, physical exercise, mental health, cognitive health, brain health, behavioural intervention, implementation evaluation, COM-B




1 Introduction

The mental and cognitive health of university students play a pivotal role in their academic success and post-university career prospects. However, a large proportion of students experience difficulties with these aspects of health. Globally, 35% of university students meet criteria for one or more mental illnesses (1), 65% report high levels of psychological distress (2), and 36% report feeling lonely (3). Concerns about cognitive performance are similarly common, with 60% describing their cognitive capacity as sub-optimal in domains including memory and concentration (4). Addressing students’ mental and cognitive health challenges is important for supporting students’ broader quality of life and academic performance.

Promoting regular physical exercise1 has the potential to be an effective and empowering approach to address these concerns. A robust body of evidence demonstrates that regular exercise has substantial positive impacts on mental and cognitive health. For example, regular exercise, especially when performed at moderate to vigorous intensities, can be as effective as psychotherapy and pharmacotherapy in reducing symptoms of depression and anxiety (6). Beneficial mental health effects have also been established in other stress-related disorders, schizophrenia, and substance-use disorders (7–12). Exercise is also associated with powerful reductions in the overall burden of poor mental health. For example, a study involving 1.2 million adults (13) demonstrated that people who were physically active in the preceding month had 43% fewer days of poor mental health during the month compared to those that were not active. Interestingly the benefits were non-linear, with greatest benefits associated with exercising three to five times per week for 30 - 60 minutes per session. These findings are consistent with a large body of longitudinal research demonstrating that engaging in exercise regularly is associated with improved mental health among a range of clinical and non-clinical populations (14), including university students (15). Specifically, engaging in regular exercise can buffer the negative effects of stress on mental and physical health (16, 17), enhance psychological wellbeing (18, 19), reduce psychological distress (20) and, especially when performed with other people, can reduce social isolation and loneliness (21).

A large and growing body of evidence has also demonstrated that exercise confers significant cognitive health benefits. Cognitive health benefits encompass improvements in memory, heightened efficiency of attentional processes, and strengthened executive-control processes (22–26). Within this literature, the impacts of different types of exercise have been evaluated, with most attention focused on aerobic exercise and, increasingly, resistance training. Regular aerobic exercise can induce improvements in memory and executive functioning skills (27, 28), including working memory, cognitive flexibility, and inhibitory control (29). Similarly, improvements in executive functioning skills have been demonstrated following regular resistance training (30), such as selective attention and inhibitory control (31, 32). While studies investigating the cognitive benefits of exercise have tended to focus on older adults, prospective studies have reported positive associations between exercise and cognitive function among young adults (33), suggesting that higher levels of exercise may help to maintain cognitive health throughout adulthood.

A key mechanism by which engaging in exercise is thought to promote mental and cognitive health is via its impacts on neuroplasticity (34–39). When performed regularly and at moderate and vigorous intensities, exercise can have profound effects on the structure, connectivity, and functioning of the brain (34, 40, 41). While the molecular mechanisms of exercise-induced neuroplasticity are only partially understood, one key pathway that has been extensively studied is the impact of exercise intensity on brain-derived neurotrophic factor (BDNF) (42, 43), a key signalling molecule involved in neuroplastic changes related to learning and memory (44). During vigorous intensity exercise, the demand for energy rapidly escalates, which triggers a series of processes that increases circulating lactate (45, 46). Circulating lactate can pass through the blood brain barrier and, when it does so, catalyses an increase in BDNF (47). A second neuroplastic mechanism is the impact of exercise on insulin-like growth factor 1 (IGF-1) (48). For example, when engaging in resistance exercise, Human Growth Hormone is secreted from the pituitary gland, which promotes the release of IGF-1 from the liver into the bloodstream (49, 50). IGF-1 can, in turn, cross the blood brain barrier (51, 52). Once in the brain, IGF-1 plays a critical role in brain development and cognition and, at low levels, is a marker of cognitive decline and dementia (53). While numerous activities (e.g., aerobic training, a high protein diet, sleep) can also lead to the release of IGF-1 (54–57), strength training has been shown to be particularly powerful at eliciting IGF-1 release. Exercise-induced neuroplastic changes have been linked to improvements in mental and cognitive health outcomes, including depression (58, 59), psychological wellbeing (19), episodic and verbal memory (60, 61), and global cognitive performance (62). Educating students about these neuroscientific mechanisms could enhance students’ engagement in an exercise-based intervention for the benefit of their mental and cognitive health (63). While knowledge alone is not sufficient to change behaviour, it is a necessary component and can increase the acceptability of an intervention (64, 65).

An exercise-based intervention may be appealing to students if it aligns with their academic goals. Students understandably tend to prioritise performing well at university over initiating or maintaining a regular exercise routine (66). Therefore, programs that emphasise the positive brain effects of exercise and neuroscientific evidence that demonstrates exercise can optimise cognition and buffer stress to support academic performance could be particularly engaging (63). Offering students’ a program to support their mental and cognitive health may also help universities to achieve strategic priorities, including attracting and retaining students, by strengthening students’ sense of belonging to the university (67, 68).

The PEAK Mood, Mind, and Marks program (i.e., PEAK) is a neuroscience-informed behaviour change program designed to increase university students’ engagement in exercise (63). PEAK was developed using the behaviour change wheel (BCW), a gold-standard behavioural intervention development framework (69), and heavily informed by co-design consultations with students, staff, and senior leadership (63). The Capability, Opportunity, Motivation, Behaviour (COM-B) model is at the centre of the BCW and posits that changing behaviour involves targeting one or more of a person’s capability, opportunity, and motivation. Within these three components, capability can be psychological (e.g., knowledge to engage in the necessary processes) or physical (e.g., physical skills); opportunity can be social (e.g., interpersonal influences) or physical (e.g., environmental resources); and motivation can be automatic (e.g., emotional reactions, habits) or reflective (e.g., conscious plans, intentions, beliefs). The PEAK program content and messaging were designed to target students’ barriers and facilitators to behaviour change, including their goals to excel academically. This approach distinguishes PEAK from other health behaviour change interventions for university students, testing a novel strategy to support students to exercise regularly for the benefit of their ‘mood, mind, and marks’.

Best practice for developing behavioural interventions like PEAK includes multiple rounds of small-scale piloting and iteration before large scale evaluation and roll out (69–72). This kind of early iterative testing provides critical insights that can be used to refine the program design to optimise the acceptability, feasibility, usability, and efficacy of the program. Evaluation of behavioural and health impacts and implementation outcomes is useful to inform how well the program is meeting the needs of the students who take part, and how the program can be improved. Thus, the aim of the present study was to conduct a pilot of the PEAK program and: (i) evaluate its impacts on students’ exercise engagement and perceived mental and cognitive health, and (ii) to assess implementation outcomes across student engagement, barriers and enablers to engagement, the acceptability and appropriateness of PEAK, and mechanisms of behaviour change.




2 Materials and methods



2.1 Study design

A quasi-experimental single-arm pilot study design was adopted and the simultaneous assessment of program impact and implementation outcomes (see (73)) was conducted. This design is especially pertinent for evaluating programs in the tertiary education system because such a design can be used to evaluate the success of implementation strategies in the engagement and uptake of PEAK at the individual-level. The program was piloted throughout July – November 2022, coincident with the second semester of an Australian university teaching period. The Template for Intervention Description and Replication (TIDieR) checklist is provided in Supplementary File 1.




2.2 Participants

Students were eligible if they were aged 18 years or over, currently enrolled in an undergraduate degree at Monash University (Melbourne, Australia), and able to provide voluntary informed consent. Exclusion criteria included self-reported contraindications to safe engagement in regular exercise as identified by the Physical Activity Readiness Questionnaire (PAR-Q) (74) (e.g., a heart condition, high blood pressure, or chest pain while participating in physical activity) or lifetime diagnosis of an eating disorder.

Stratified random sampling was used to enrol students based on whether they were domestic or international students, ensuring the representation across these two groups was approximately equal to assess the suitability and impact of PEAK for both cohorts. Recruitment was conducted throughout May – July 2023 via advertisements placed on-campus and student social media pages. Eligibility for participation was determined via a brief online screening questionnaire. All participants provided informed consent online and the study was approved by the Monash University Human Research Ethics Committee (#32395).




2.3 Intervention

For a detailed description of the intervention co-design process, program content, and delivery methods see Brown et al. (in review). In brief, PEAK is a 12-week semester-long program focused on supporting students to engage in three or more sessions of exercise per week, with a session understood to be 10-minutes or more of exercise. PEAK was designed to target students’ capability, opportunity, and motivation to exercise (see (66) for a systematic review) by implementing eight core program components (see Table 1 for a description of each component). Program components were delivered via digital channels (i.e., Moodle, WhatsApp, Qualtrics, text message, email) and a small number of in-person activities at Monash University. A stratified sample of domestic and international students participated in the co-design and evaluation of PEAK, offering a diversity of perspectives to develop an inclusive program.

Table 1 | PEAK program components, mode of delivery and delivery schedule.


[image: Table detailing a university exercise program. It includes components such as a "Kick Off session," exercise options, educational videos, reward system, social support group, exercise groups, and tracking tools. Delivery modes are in-person or digital, and scheduling ranges from baseline to week 13. The table provides descriptions, delivery methods, and schedules for each component.]
Neuroscience informed two key elements of the program: 1) incorporation of both moderate to vigorous intensity and resistance exercise options and 2) education about the brain, cognitive, and mental health mechanisms and impacts of these types of exercise. Specifically, each week, students were given access to a new menu of exercise options curated by a senior exercise physiologist (SH) that featured moderate to vigorous intensity aerobic and resistance exercises. Aerobic exercise options were purposefully selected with the physiological goal to elevate students’ heart rate. Resistance training options were purposefully selected with the physiological goal to systematically fatigue targeted muscle groups through applying force or weight. During the “Kick Off session” PEAK program onboarding and throughout the educational and motivational videos, students’ were educated about the positive brain effects of exercise and neuroscientific evidence that demonstrates exercise can optimise cognition and buffer stress to support academic performance. Students were also informed about evidence for two key neurobiological mechanisms (i.e., augmentation of BDNF and IGF-1 release) through which moderate to vigorous intensity exercise and resistance exercise can differentially support mental and cognitive health by changing the structure and function of the brain.




2.4 Behavioural and Health Outcome Measurement Procedures

Behavioural and health outcomes were tracked via self-report questionnaires sent by text message using the Qualtrics platform (see Table 2 for data collection schedule). If students did not complete a survey within 24-hours, a single reminder text was sent.

Table 2 | Behavioural and health outcome data collection tools and schedule.


[image: Table displaying outcomes, measurement tools, and collection schedules across different categories: exercise, mental health, cognitive health, and university belonging. It lists various scales, such as the Exercise Tracker, International Physical Activity Questionnaire, and Short Warwick-Edinburgh Mental Wellbeing Scale, with marks indicating data collection points at baseline, weekly, tri-weekly, and end-point. For example, exercise frequency is measured weekly, and general mental wellbeing is assessed at both baseline and end-point.]
Exercise frequency and duration were measured each week for the duration of the program via a one-minute “exercise tracker” survey. All other behavioural and health outcomes were assessed at baseline (i.e., “week 0”) and at end-point (i.e., “week 12”) via a ten-minute assessment battery. Key mental and cognitive health outcomes and sense of belonging to the university were assessed once every three weeks via a four-minute “wellbeing tracker” assessment battery outlined below.




2.5 Participant characteristics

Information regarding students’ age, gender, domestic vs international student enrolment status, year of undergraduate degree, residential status (i.e., “off-campus” or “on-campus”), and current exercise engagement (i.e., whether they identified as a “non-exerciser”, “sometimes-exerciser” or “regular-exerciser”) were collected at baseline.




2.6 Behavioural and health outcomes



2.6.1 Exercise frequency

The primary outcome variable was the proportion of students who engaged in three or more exercise sessions per week throughout the program, in keeping with the primary behavioural goal of the program. This was assessed by asking students to report the number of exercise sessions they engaged in each week via the “exercise tracker” survey.




2.6.2 Exercise duration

Students were asked the number of minutes each exercise session they participated in each week via the “exercise tracker”. Students were told at the start of the program that an ‘exercise session’ was defined as ten-minutes or more of purposeful exercise.




2.6.3 Moderate-vigorous exercise and sedentary behaviour

The International Physical Activity Questionnaire (IPAQ) (75) was used to assess (i) the number of hours spent engaging in moderate-vigorous exercise in the past week, and (ii) the number of hours spent sedentary on a typical weekday during the past week.




2.6.4 Mental and cognitive health

Wellbeing was measured with the Short Warwick-Edinburgh Mental Wellbeing Scale (SWEMWBS) (76): The SWEMWBS is a seven-item measure of psychological wellbeing over the previous two weeks. It contains five response categories on a Likert-scale that are summed to provide a raw score that is transformed into metric scores ranging from 7–35.

Stress and coping were measured with the Perceived Stress Scale 4 (PSS-4) (77): The PSS-4 is four-item measure of the degree to which situations in one’s life are appraised as stressful and how well one feels they are coping with them over the past week. The scale has five response options on a Likert-scale which are summed to provide a score ranging from 0–16.

Loneliness was measured with the Campaign to End Loneliness Measurement Tool (CELMT) (78): The CELMT is a three-item measurement tool for assessing people’s experience of loneliness. Students were asked to answer each item using a five-point Likert scale. Scores are summed to give an overall loneliness score that ranges from 0 – 12.

Psychological distress was measured with the Kessler Psychological Distress Scale (K10) (79). The K-10 is a 10-item questionnaire intended to yield a global measure of distress based on questions about anxiety and depressive symptoms that a respondent has experienced in the most recent month. Students were asked to rate items on a five-point Likert scale. Response items are summed to provide a score ranging from 10 – 50.

Concentration, memory, and productivity was measured with Visual Analogue Scales (VAS): Students were asked to rate their concentration (from Vague to Laser-like focus), memory (from Very forgetful to Rock-solid memory), and productivity (from Unproductive to Highly productive) over the past week from 0–100 on a 100-point VAS.




2.6.5 Belonging to the university

Sense of belonging to the university was measured with a Visual Analogue Scale (VAS): Students were asked to rate the strength of their sense of belonging to the university (from Very week to Very strong) over the past week from 0–100 on a 100-point VAS.





2.7 Implementation outcomes

Implementation outcomes included student engagement in PEAK, factors influencing engagement, the acceptability and appropriateness of PEAK, and mechanisms of behaviour change. The selection of these outcomes was based on common leading indicators of implementation success (80, 81).



2.7.1 Participant engagement

Students’ engagement in each component of PEAK was measured via attendance records and digital analytics.




2.7.2 Factors influencing engagement, intervention acceptability and appropriateness, and mechanisms of behaviour change

Semi-structured interviews were conducted with a subset of 15 students at the conclusion of the program to understand barriers to their engagement in PEAK, the acceptability and appropriateness of the program, and the mechanisms of behaviour change. Recruitment was stratified to obtain perspectives from students with low (n = 5) vs. moderate (n = 7) vs. high engagement in the program (n = 3), international (n = 8) vs. domestic (n = 7) students, and women (n = 8) vs. men (n = 7). The semi-structured interview schedule was guided by the COM-B model (see Supplementary File 2 for interview guide). Questions were designed to investigate:

	1. Factors influencing engagement (i.e., what helped and/or hindered students’ engagement in the program components)?

	2. Intervention acceptability (i.e., how agreeable, palatable, or satisfactory were the program components) and appropriateness (i.e., how relevant, fitting, and compatible were the program components)?

	3. Mechanisms of behaviour change (i.e., how did the program influence students’ capability, opportunity, and motivation to exercise)?



Interviews were conducted online via the Zoom platform (82), individually facilitated by authors (CB, RS or KR) and took approximately 40 - 60 minutes. Interviews were audio recorded and transcribed verbatim by a professional transcription service.





2.8 Data analysis



2.8.1 Behavioural and health outcomes

Quantitative data was analysed using Statistical Package for Social Sciences (SPSS) version 29. Only participants who completed both the baseline and end-point assessments (n = 45) were included in the quantitative analyses. Descriptive statistics were used to characterise all behavioural and health outcomes and observe patterns of change in these variables across time. Paired-samples t-tests were used to investigate mean differences in moderate-vigorous exercise, sedentary time, mental and cognitive health outcomes, and sense of belonging to the university between baseline and end-point.

As students differed in how regularly they were exercising before beginning PEAK, an exploratory analysis was conducted to examine whether baseline exercise levels impacted engagement in moderate-vigorous exercise and sedentary behaviour from baseline to end-point. Students were grouped according to whether they identified as a “non-exerciser” (n = 11), “sometimes-exerciser” (n = 27) or “regular-exerciser” (n = 7) at baseline. Data were non-normally distributed among these sub-groups. As such, a series of Wilcoxon Signed-Rank tests were used to investigate potential differences in median moderate-vigorous exercise and sedentary behaviour between baseline and end-point among these groups. Alpha was set at.05, two-tailed for all analyses.




2.8.2 Implementation outcomes



2.8.2.1 Participant engagement

Descriptive statistics were used to characterise students’ engagement in each of the components of PEAK.




2.8.2.2 Factors influencing engagement, intervention acceptability and appropriateness, and mechanisms of behaviour change

Transcripts were analysed using template analysis (83)—a thematic analytic method (84)—which permits a combination of both a priori themes relevant to the research question (e.g., whether PEAK impacted students’ capability, opportunity and motivation to exercise) alongside inductive coding to develop additional emergent themes. A priori themes were guided by the six categories of the COM-B model. While template analysis was conducted with a psychological lens, the eclectic research expertise of the authors provided an opportunity for input from a wider range of perspectives and disciplines (e.g., behavioural science, neuropsychology, clinical psychology, implementation science and evaluative synthesis).

Preliminary coding was conducted independently by two authors (CB, KR) using a priori themes to identify which COM-B categories were relevant to the design and/or implementation of PEAK. Codes were clustered into meaningful groups in which hierarchical and lateral relationships between themes were defined. The authors met to discuss coding of the two transcripts (designed to increase calibration between authors) and establish an initial template for coding the remaining transcripts. The initial template was further refined through systematic coding of the remaining transcripts conducted by two authors (CB and KR or BS or SH). The final template was re-applied to the full dataset by one author (CB).







3 Results



3.1 Participant characteristics

One hundred and fifteen undergraduate students signed up to the PEAK program pilot study. Of these, 74 (M age = 20.32, SD = 1.38 years; 46 women, 25 men, 4 non-binary gender) completed the online baseline assessment battery and their participant characteristics are detailed in Table 3. Students varied regarding their enrolment status (41 domestic, 33 international) and exercise history at baseline (21 “non-exercisers”, 38 “sometimes-exercisers”, 15 “regular-exercisers”).

Table 3 | Participant characteristics.


[image: Table showing demographic frequencies and percentages: Gender includes women 46 (62%), men 25 (34%), non-binary 4 (5%). Enrolment status: domestic 41 (55%), international 33 (45%). Undergraduate year levels: first 14 (19%), second 21 (28%), third 30 (41%), fourth 5 (7%), fifth 4 (5%). Residential status: off-campus 49 (66%), on-campus 25 (34%). Exercise history: non-exerciser 21 (28%), sometimes exerciser 38 (51%), regular exerciser 15 (20%).]



3.2 Behavioural and health outcomes



3.2.1 Exercise frequency

Across the program, the average proportion of students who met the program target of exercising three or more times per week was 48.38% (SD = 10.49). When viewed week by week, the proportion of students engaging in three or more sessions per week decreased from week one (66.67%) to week 12 (44.44%) and fluctuated throughout the program (Figure 1). Of note, these figures are a conservative estimate as low engagement in the exercise tracker limited the amount of quantitative data available to evaluate exercise frequency (see Table 4). Qualitative findings revealed that students were often engaging in exercise sessions they did not record via the exercise tracker, due to the burdensome nature of the data collection method (see section 3.3.4.7).

[image: Bar chart showing the proportion of students engaged in different numbers of exercise sessions over 12 weeks. Categories include 0, 1, 2, and 3+ exercise sessions, indicated by different patterns and colors. The percentage of students attending 3+ sessions is consistently highest, followed by 2, 1, and 0 sessions across the weeks.]
Figure 1 | Average weekly number of exercise sessions. Week 12 = end-point.

Table 4 | Student engagement in PEAK.


[image: Table showing engagement outcomes with participant numbers and percentages. Categories include Kick Off program onboarding, Moodle content, Monash Sport Passes, PEAK Packs, WhatsApp, exercise tracker, wellbeing tracker, and PEAK Points rewards. Participant numbers and percentages vary across weeks and activities, with totals provided for each category. There is a note on video view counts, ranging from fifty-eight to ten, linked to program timing.]
Table 5 | Total number of educational and motivational video views.


[image: Table listing weekly video titles and their total number of views. Baseline video titled "Welcome to PEAK" has 68 views. Week 1, "Expert tips for CREATING an exercise routine," has 58 views. Weeks 2 to 12 titles focus on overcoming exercise barriers, benefits of exercise, and maintaining routines, with views ranging from 34 to 9.]



3.2.2 Exercise duration

Students spent an average of 124.10 (SD = 17.16) minutes per week exercising throughout PEAK, with the cumulative duration decreasing gradually throughout the program from a mean of 148.61 minutes (SD =133.54) in week one to 126.78 minutes (SD = 153) in week 12 (Figure 2).

[image: Line graph showing exercise duration in minutes over 12 weeks for four groups: overall sample, non-exercisers, sometimes-exercisers, and regular-exercisers. Regular-exercisers have the highest exercise duration, while non-exercisers have the lowest. Error bars indicate variability.]
Figure 2 | Mean weekly exercise duration throughout PEAK. Week 12 = end-point. Error bars represent standard error of the mean.




3.2.3 Moderate-vigorous exercise and sedentary behaviour

Students who identified as “non-exercisers” at the beginning of the program reported an increase in the number of hours spent engaging in moderate-vigorous exercise from baseline to end-point (Z = 2.30, p = .022, r =.49) (Figure 3). No change in moderate-vigorous exercise were observed for students who identified as “sometimes-exercisers” or “regular-exercisers”.

[image: Bar chart comparing baseline and endpoint moderate-to-vigorous exercise hours per week across exercise groups: overall sample, non-exercisers, sometimes-exercisers, and regular-exercisers. Regular-exercisers show the highest increase. Error bars indicate variability. A red asterisk denotes statistical significance between baseline and endpoint.]
Figure 3 | Mean hours spent engaging in moderate-vigorous exercise per week at baseline and end-point. Error bars for the overall sample represent standard error of the mean, and error bars for non-exercisers, sometimes-exercisers, and regular-exercisers represent interquartile range. *p <.05.

Across all students, daily sedentary behaviour decreased from baseline to end-point, [t (44) = 2.38, p = .022, Cohen’s d = 3.94, 95% CI (.05,.65)] (Figure 4). Students who identified as a “sometimes-exerciser” at the beginning of the program also reported a decrease in daily sedentary behaviour (Z = 2.45, p = .014, r = .33). No change in daily sedentary behaviour were observed for students who identified as “non-exercisers” or “regular-exercisers”.

[image: Bar chart comparing sedentary hours per day across four exercise groups: overall sample, non-exercisers, sometimes-exercisers, and regular exercisers, at baseline (blue) and endpoint (orange). Significant differences, marked by asterisks, show a reduction in sedentary hours in the overall sample and sometimes-exercisers from baseline to endpoint.]
Figure 4 | Mean daily sedentary behaviour at baseline and end-point. Error bars for the overall sample represent standard error of the mean, and error bars for non-exercisers, sometimes-exercisers, and regular-exercisers represent interquartile range. *p <.05.




3.2.4 Mental and cognitive health and sense of belonging to the university

There was a pattern of improvement in mental and cognitive health outcomes and students’ sense of belonging to the university throughout PEAK (Figure 5).

[image: Line graph depicting standardized scale scores over 12 weeks for various factors: Wellbeing (blue) is highest and slightly increases, Stress (grey) remains stable, Loneliness (yellow) decreases then increases, Concentration (blue dashes) increases slightly, Memory (green) is steady, Productivity (blue triangles) shows minor fluctuation, and Belonging to the university (orange) trends upward.]
Figure 5 | Mean mental wellbeing, stress, loneliness, concentration, Memory, Productivity and Belonging to the University throughout PEAK. Week 0 = baseline. Week 12 = end-point. Scale ranges were converted to 0–100 for all scales to enable standardised graph presentation.

Improvements in mental wellbeing [t (44) = 2.17, p = .035, Cohen’s d = 4.26, 95% CI (-.62, -.02)] and sense of belonging to the university were observed [t(44) = 2.59, p = .013, Cohen’s d = 26.54, 95% CI (-.69, -.08)], alongside decreases in stress [t(44) = 2.04, p =.048, Cohen’s d = 2.86, 95% CI (.003,.60)], and loneliness [t(44) = 3.24, p = .002, Cohen’s d = 2.53, 95% CI (.17,.79)] from baseline to end-point (Figure 6). Psychological distress did not significantly change [t(44) = 2.00, p = .051, Cohen’s d = 6.77, 95% CI (-.002,.60)].

[image: Bar chart comparing baseline and endpoint standardized scale scores for mental health outcomes. Categories include wellbeing, belonging, psychological distress, stress, and loneliness. Endpoint scores are generally higher for wellbeing, belonging, and stress, while baseline scores are higher for loneliness. Red brackets and asterisks indicate significant differences.]
Figure 6 | Mean mental wellbeing, belonging to the university, psychological distress, stress and loneliness scores at baseline and end-point. Error bars represent standard error of the mean. Scale sores were standardised by converting the scale range to 0–100 to enable standardised graph presentation. **p <.01, *p <.05.

Improvements in perceived concentration [t(44) = 4.42, p <.001, Cohen’s d = 20.29, 95% CI (-.98, -.33)], memory [t(44) = 3.19, p = .003, Cohen’s d = 22.86, 95% CI (-.78, -.16)] and productivity [t(44)= 3.75, p <.001, Cohen’s d = 25.54, 95% CI (-.87, -.24)] were observed from baseline to end-point (Figure 7).

[image: Bar graph comparing baseline and end-point scores for concentration, memory, and productivity using a visual analogue scale. End-point scores in orange are significantly higher than baseline scores in blue for all cognitive health outcomes, with statistical significance marked by asterisks.]
Figure 7 | Mean concentration, memory and productivity scores at baseline and end-point. Error bars represent standard error of the mean. ***p <.001, **p <.01.





3.3 Implementation outcomes



3.3.1 Participant engagement

As anticipated, engagement in the eight core components of PEAK fluctuated throughout the 12-week program (Table 4). Of the 115 students who enrolled, 108 (94%) engaged in one or more components during week one and 73 (68%) remained engaged in one or more components during week 12. Engagement in the weekly components of the program (i.e., the Moodle content and exercise trackers) progressively declined throughout the program. The number of students who accessed the Moodle content dropped from 71 (62%) during week one to 10 (9%) during week 12. The number of students who completed the exercise tracker also dropped from 69 (60%) during week one to 45 (39%) during week 12.




3.3.2 Factors influencing engagement, intervention acceptability and appropriateness, and mechanisms of behaviour change

Qualitative interviews revealed several first and second level subthemes relevant to the three implementation outcomes: “factors influencing engagement”, “intervention acceptability and appropriateness”, and “mechanisms of behaviour change” (see Supplementary File for a complete list of themes and exemplar quotes).




3.3.3 Factors influencing engagement

Students described several factors that influenced their engagement in PEAK including fluctuations in university workload, living off-campus, the timing of program components, cultural considerations, and time management.



3.3.3.1 University workload

Students reported manageable academic demands at the start of PEAK, which coincided with the start of the university semester. As academic pressures intensified, in the lead up to the examination period (i.e., from week 9), engaging with the program, participating in exercise, and responding to the exercise and wellbeing trackers was deprioritised and more challenging to maintain.




3.3.3.2 Living off-campus

For some, living off-campus negatively influenced program engagement. Some off-campus students felt disconnected from the program due to the emphasis on on-campus exercise options and rewards and the long commute required for them to access these. While they were aware of the off-campus program exercise options, namely the digital exercise options, these could have been made more prominent and no off-campus program rewards were offered.




3.3.3.3 Scheduling conflicts

Scheduling conflicts due to lectures or work commitments prevented some students from being able to attend the “Kick Off” PEAK program onboarding session and, as such, they did not receive the same depth of program induction or have the opportunity to meet other PEAK participants in-person before PEAK started. Scheduling conflicts was also a barrier for some students who were not able to use their PEAK points to attend a small group exercise session.




3.3.3.4 Time-management

Most students with low engagement in PEAK described a persistent struggle with time management throughout the program. Despite being aware of the important role time-management plays in initiating and maintaining an exercise routine, they reported poor time management skills impeded their ability to engage in PEAK and exercise.





3.3.4 Intervention acceptability and appropriateness

Regardless of the degree to which they engaged, all students felt positive about the PEAK program and wanted it to continue in subsequent semesters. Some were enthused that the program symbolised the university genuinely values student mental and cognitive wellbeing, others about it being an exercise-based opportunity, and many by the novel combination of both. All students had suggestions of how to improve to the program for future iterations.



3.3.4.1 “Kick Off session” program onboarding

Students who attended the onboarding session described it as informative, engaging and clearly conveyed what was involved in participating in PEAK. Learning about the program helped to inform students’ expectations about how to embed exercise in their routine from the outset.




3.3.4.2 Menu of exercise options

The menu of exercise options was generally well-received by the students who found the content relevant, acceptable, and accessible. Some students noted the free passes to access the university gym were particularly important for their program engagement and ability to meet their exercise goals. The exercise starter kit also enabled student to engage in workouts at home if attending the gym was not accessible or appealing. However, some students found some items did not meet their needs or they already owned them. Some students would also seek out their own exercise options if the program’s recommendations did not include a specific exercise of interest, or if they found the exercise options too burdensome to access. For instance, some students found it tedious to log into Moodle, select the PEAK program icon, and open the menu of exercise options each day to view the content.




3.3.4.3 Educational and motivational videos

Perspectives on the videos were mixed. While video viewership across the program cohort was low-moderate (with Moodle-based delivery and the weekly-release format being the biggest barriers to this), some of the students who viewed them described the content as engaging and particularly enjoyed those that reflected authentic student life, used humour, and/or prompted reflection on the reasons why exercising was important to them. Other students, including those who were less engaged in PEAK, did not find the videos acceptable or appropriate. These students either found the videos difficult to access online (i.e., involving too many steps), felt the video style was not engaging or the content was not relevant because they already knew about the benefits of exercise.




3.3.4.4 PEAK points reward system

The concept of a points-based reward system was highly acceptable; however, the nature of the rewards and the PEAK points delivery system were felt to be sub-optimal. Students wanted the coffee vouchers to be redeemable at a more popular café than the student union cafeteria. They also wanted to redeem small group exercise sessions earlier in the 12-week program than was made possible by the points allocation system. The process to redeem rewards involved numerous steps: logging exercise sessions to receive points, checking text messages to check point balance, responding to a text message to redeem points, then either receiving a coffee voucher or booking into a small group training session, which students found unnecessarily cumbersome. As such, a sizable subset of students accumulated points without redeeming them.




3.3.4.5 WhatsApp social support group

The acceptability of the WhatsApp peer-support group varied. For many students, the group fostered a sense of community, and they appreciated the exchange of exercise information, stories, and photographs. However, while all students had access to the group, only a small proportion actively engaged in conversation. Feeling overwhelmed by the volume of communications within the group, shyness, pressure to post a great message, and/or not having met most other members in person contributed to students’ reluctance to post a message. Students agreed that more opportunities to meet each other in-person would have increased their engagement in WhatsApp, and the program more broadly. Interestingly, many students who did not post on the WhatsApp feed continued to read it and described value in doing so as it gave them a sense of accountability and solidarity – even in the absence of sharing their own exercise stories.




3.3.4.6 PEAK Pack exercise groups

Experience of the PEAK Pack exercise groups were mixed as some groups stayed connected while others disbanded soon after forming. For the groups that remained intact, PEAK Pack’s provided social accountability to exercise, which increased participation in exercise and helped students overcome common barriers such as feeling tired, busy, or stressed. The success of these groups often hinged on the leadership of one or more members who organised meetups and maintained regular communication, effectively serving as self-appointed “champions”. Some students noted that their initial enthusiasm for their PEAK Pack waned as members became less responsive over time. A minority of the students who did not sign up to join a PEAK Pack subsequently felt less integrated into the program when Packs were discussed on WhatsApp.




3.3.4.7 Exercise and wellbeing trackers

Engagement in the exercise and wellbeing trackers was suboptimal (see Table 4) and all students described engaging in exercise sessions that they did not report via the tracker. Barriers to completing the trackers were doing something else when the text request was received and subsequently forgetting, perceiving the exercise tracker was burdensome, tedious and/or a low priority. This reduced the amount of quantitative data available to evaluate the weekly and tri-weekly behavioural outcomes, including the primary exercise outcome, and means that these behavioural outcomes of the program are likely underestimated. There was also confusion about what duration or type of exercise should be reported in the tracker. For example, students were not sure whether to report multiple short bouts of exercise, dispersed throughout the day, or leisurely walks, which often led to the omission of this exercise from the tracker. Some students also found the exercise tracker demotivating if it highlighted their inactivity, leading to feelings of guilt and inadequacy. Despite variable engagement, many students found receiving a weekly text to track their exercise aided accountability and was a helpful prompt to exercise.

The brevity of the exercise tracker questions were appreciated, and many wanted to see their exercise progress. Conversely, the wellbeing trackers were felt to be too long by many. A minority of students also expressed uncertainty about the interpretation of some items in the wellbeing trackers (e.g., frequency of depressive feelings where students of the threshold that would qualify as depressed), demonstrating the importance of defining such terms.




3.3.4.8 Program outcome reports

PEAK program outcome reports were well received and the simple visual representations of progress, opportunity to see improvements over time, and the sense of accomplishment these conferred were popular with most students. Knowing that they would receive a report at the conclusion of PEAK motivated some students to complete the exercise and wellbeing trackers and to maintain their engagement in exercise. However, a significant portion of students were unaware or had forgotten reports would be issue, and this negatively impacted their engagement with the exercise and wellbeing trackers.




3.3.4.9 Moodle digital delivery platform

The use of Moodle as a digital delivery platform was controversial. Some students found it convenient to have PEAK integrated with their primary university learning system. Others found the platform too formal, disliked PEAK being associated with their academic work, avoided Moodle (and therefore PEAK content) when study stress was high, and/or found access burdensome due to log in requirements and incompatibility with mobile phones.




3.3.4.10 Cultural considerations

Some international students suggested ways the cultural inclusivity of PEAK could be enhanced, primarily by providing exercise content in multiple languages and via digital platforms commonly used in their cultural groups. For example, an international student from China described using Keep, an exercise app developed in China, instead of the digital exercise options recommended in PEAK because she felt more comfortable using an app that could guide her through exercises in Chinese.





3.3.5 Mechanisms of behaviour change



3.3.5.1 Psychological Capability

As a result of participation, increases in knowledge were described across the following domains: the long-term benefits of consistently engaging in exercise, how exercise can improve mental, cognitive and brain health, and the variety of types of exercises that can be incorporated into an exercise regime. Students’ especially valued learning from student peers, especially those who were more experienced exercisers, and the PEAK program team, especially the exercise physiologist.




3.3.5.2 Physical Opportunity

Easy access to a variety of exercise options enabled some students to engage in a wider variety of exercises. Students appreciated the flexibility to engage with the exercise content through on-campus and/or digital formats. The fact all exercise options were free of cost was a major enabler, and the provision of 12 free gym passes was especially useful.

Integrating PEAK into the Moodle platform, receiving a reminder text message to complete the exercise tracker, and seeing items from the exercise starter kit in their physical environment served as a helpful prompt and cue to exercise for a minority of students.




3.3.5.3 Social Opportunity

The social components of PEAK were popular and enhanced accountability and enjoyment of exercise, and for many students, how hard they pushed themselves during sessions. Students valued the opportunity to form a community of student peers, and to form and strengthen friendships, especially for the purpose of exercising together.

The inclusive nature of the PEAK community, suited to those with varying levels of exercise experience and fitness, provided a welcoming environment to exercise. This was particularly appreciated by students who were new to exercise, felt too intimidated to exercise, or lacked a pre-existing group of friends to exercise with.




3.3.5.4 Automatic Motivation

Many students described how they transitioned from viewing exercise as an obligation to a source of enjoyment as a result of taking part in PEAK. They also described the program helped them to establish a consistent exercise routine, which in turn contributed to a sense of accomplishment and wellbeing.

Engagement in exercise was reinforced by experiencing the beneficial impacts on their mental, cognitive, and physical health. These included improvements in: improvements in mental clarity, emotion regulation, mood, resilience, energy, ability to cope with stress, particularly in academically demanding periods, concentration, productivity, and physical fitness.

For some, the primary motivation to engage in exercise shifted from an extrinsic purpose, such as to lose weight, to an intrinsic purpose, such as enjoying how exercise made them feel.




3.3.5.5 Reflective Motivation

Motivation to exercise was strengthened by the credibility of the program content and team, and consistent messaging about how exercise can support students’ to study well, alongside the mental, cognitive, and brain health benefits of exercise.

The PEAK Points reward system incentivised some students to engage in exercise, particularly during the initial stages of the program. Among these students, the appeal of earning points was initially a stronger motivator than the mental and cognitive health benefits of exercise.

The goal of exercising three times a week helped some students develop a regular exercise routine. The broad program goals to support students’ “mood, mind and marks” also resonated with students’ aspirations. Students felt the program content was appropriately tailored to student life and common student barriers and facilitators to exercise.







4 Discussion

The PEAK Mood, Mind, and Marks program was developed via consultation with university students, staff and senior leadership, application of the BCW (63) and informed by exercise neuroscience to support university students’ engagement in regular exercise for the betterment of their mental and cognitive health. To our knowledge, this program is the first of its kind to embed neuroscience-informed program content and messaging to target students’ barriers and facilitators to exercise, including their goals to excel academically. The current study was a pilot evaluation of PEAKs first iteration. Students’ engagement in exercise did not shift substantially from the beginning to the end of the program. All aspects of students’ mental and cognitive health improved, except psychological distress which remained stable. Overall, students were enthusiastic about an exercise-based program to support their mental and cognitive wellbeing and identified numerous ways to optimise the design and delivery of PEAK to better meet their needs and enhance their engagement.

On average, the exercise tracker data indicated that less than half of students met the program target of exercising three or more times per week, and this proportion decreased from the start to the end of the program. However, engagement with the weekly exercise tracker was low and likely to have led to an underestimation of students’ exercise engagement. Students perceived the exercise tracker as tedious and/or often forgot to complete the tracker. The explanation provided to students about what type and level of exercise could be logged was also unclear. Qualitative findings revealed students were often engaging in exercise that was not captured by the exercise tracker. In light of these limitations, it is difficult to discern with certainty the program’s impact on the frequency of students’ weekly exercise activity. These findings underscore the need for more accurate and less burdensome data collection procedures to be implemented moving forward. Given the proliferation of smartphones and personal wearable devices, an alternative solution for future evaluations of PEAK is the development of a mobile application that can be linked to a wearable device and incorporates passive activity sensing technology, providing an objective measure of exercise. Adopting such a measure would likely improve the accuracy of the exercise data collected and enhance participant engagement by removing the burden of self-report measures (85).

Although the weekly exercise data was unreliable, qualitative finding revealed students did experience ongoing challenges with prioritising exercise, particularly as the semester progressed and academic workload increased. Therefore, while the program may have helped some students initiate an exercise routine, maintaining this routine amidst competing academic priorities remained difficult. Further, students’ engagement in PEAK decreased throughout the program, which likely attenuated the program’s impact on maintaining students’ engagement in exercise at a whole group level. Interestingly students sedentary time decreased and students who identified as “non-exercisers” before PEAK increased their engagement in moderate to vigorous exercise. It is possible reducing sedentary behaviour was a more achievable behavioural goal for students, especially during the exam preparation period. For example, reducing sedentary behaviour can require less effort, time and resources than engaging in exercise (86–88). The increased engagement in moderate to vigorous exercise observed in non-exercises may reflect that these students were not engaged in exercise before participating in PEAK, and, therefore, have a greater scope for improvement compared to students who were already exercising (89).

While the impact of PEAK on students’ weekly exercise engagement was inconclusive, mental and cognitive health outcomes improved from the beginning to the end of PEAK, except for psychological distress, which remained stable. Students sense of belonging to the university also improved. Improvements in mental and cognitive health outcomes may have occurred due to an increase in exercise that was not captured by the exercise data collection method. While this would be in keeping with evidence demonstrating regular exercise can positively impact these outcomes (90–94), this conclusion is precluded by the absence of an observed increase in exercise activity and challenges with data collection. Alternatively, improvements may have occurred independent of any change in exercise, raising questions about the mechanisms driving these changes. Feeling part of a student peer collective outside of a classroom context may have strengthened many aspects of students’ social connectedness, which is a well-established determinant of mental health (95) and supports cognitive functioning (96). Indeed, the largest improvements were observed in loneliness and sense of belonging to the university relative to any other mental health outcomes, suggesting PEAK had a particularly positive impact on social wellbeing. Furthermore, the majority of the students interviewed reported PEAK had pervasive positive impacts on their social connectedness. Specifically, students’ felt PEAK help them to feel part of a community and strengthened their social support. These findings demonstrate PEAK had a particularly positive impact on students’ social wellbeing, which may have contributed to improvements in their mental and cognitive health.

All students who took part in the qualitative evaluation wanted PEAK to continue being offered at the university, even those with relatively low engagement in exercise and/or the program components. Students’ felt such a program could deliver substantial mental, cognitive, and physical health benefits to the student body, address a need to help students incorporate exercise into their daily lives, and demonstrated the university was genuinely invested in students’ mental and cognitive wellbeing. These perspectives are consistent with findings from the PEAK co-design process (63), in which students indicated a strong appetite for proactive exercise-based approaches to support their mental and cognitive health. Prior research has similarly reported that the acceptability of physical activity as a mental health intervention strategy within a university context is high (97), demonstrating that it is valuable to continue to develop these kinds of programs. While the appetite for programs like PEAK was high and students felt positive about the types of interventions delivered in the program (i.e., information about the neuroscientific mental and cognitive health benefits of exercise, identifying with the program goal to support their “mood, mind, and marks”, social support, flexible exercise options, credible content, reminders and rewards to exercise, self-monitoring and feedback on exercise engagement and its impacts on mental and cognitive health), they identified numerous opportunities to refine PEAKs content, delivery and design.

Students expressed a desire for more opportunities to connect with each other in-person and to improve the program’s cultural inclusivity. International students spoke to the need for digital exercise options to be expanded to include phone applications developed in a variety of cultural contexts. They also suggested to provide online exercise videos in multiple languages. These additions to the program content would enhance the cultural appropriateness of PEAK to better cater to a culturally diverse student population and align with the broader goals of equity and inclusion in public health interventions. Moreover, utilising a multichannel approach comprised of freely available digital channels (e.g., WhatsApp, Moodle, text message) to deliver the program components, while cost effective, did not optimally engage students. This approach was viewed as burdensome and overly complex, which reduced engagement. Students felt overwhelmed by the WhatsApp content due to the high volume of communications within the WhatsApp group and the different steps involved in accessing the program content via Moodle, responding to text messages to exchange their “PEAK Points” for rewards and/or completing the survey links sent to them via text message were convoluted. Developing PEAK into a single, unified digital delivery tool, such as a mobile application or website, could address this challenge. A single digital platform would streamline program delivery, making it more user friendly, and improve overall engagement and outcomes. Such consolidation could also reduce the staff resources required to support the program, thereby enhancing the scalability and implementation of PEAK within the university setting.

Finally, the multicomponent design could be enhanced by personalising the program content to students’ individual needs. As expected, students had varying opinions on whether they liked or disliked the same program component, influenced by their unique needs, priorities, preferences, and expectations. Therefore, students engaged with the program components that suited their needs most, and disengaged with the components that did not. A personalised program design could more effectively cater to the diverse needs of students, including international students. However, creating a personalised program required a level of complexity, resource, and financial input that could not feasibly be accommodated in the first iteration of PEAK. Given advances in technology such as artificial intelligence (AI) is developing rapidly, it is possible the pathway towards program personalisation may become more accessible and feasible. For instance, AI algorithms can be leveraged to analyse participants data, including demographics, fitness levels, and barriers and facilitators to exercise, to develop personalised programs that cater to people’s unique exercise needs, goals, and barriers to behaviour change (98, 99). Using AI in these ways to optimise program personalisation holds substantial potential to improve user acceptability, engagement, and overall impact on health outcomes (100). However, more research is needed to evaluate the effectiveness of AI-integrated programs in achieving these outcomes, both in a university setting and beyond.



4.1 Strengths and Limitations

The current study is the first to evaluate a BCW-informed health behaviour change intervention designed to support university students’ mental and cognitive health through exercise. The findings demonstrate clear benefits in conducting small scale pilot studies to optimise and refine behavioural interventions before expending significant resources on large scale clinical trials (69–72). The use of mixed-methods and a hybrid evaluation of the program’s preliminary behavioural and health impacts and implementation provides a comprehensive understanding of its potential effects and user experience. A key strength of the intervention was that it was designed with the intention of maximising its scalability by leveraging digital tools to deliver most of the intervention components.

The study data should be considered in light of several limitations. The evaluation methods were not able to assess the individual impacts of the eight program components and, as such, it is not possible to identify which components are essential to retain in PEAK to maximise program engagement and exercise outcomes. Moreover, standardised measures of students’ cognitive health and sense of belonging to the university were not used in the current evaluation, which may have affected corresponding findings. Additionally, the development and evaluation of PEAK focused on an Australian metropolitan tertiary education context. As such it is unclear the extent to which the findings from these studies generalise to universities in regional and remote settings, and tertiary education settings across geographically and culturally diverse countries. Lastly, while single-arm study designs are appropriate for early-stage pilot studies (101), the lack of a control or comparator group precludes conclusive determination of changes observed in behavioural and health outcomes to students’ engagement in PEAK. However, students’ strong appetite for programs of this nature coupled with the learnings about the program components provides a solid foundation upon which to optimise the program design and continue its dissemination and iteration.




4.2 Conclusion

The current pilot study demonstrated that an exercise-based approach to support students’ mental and cognitive health is acceptable. Students were especially receptive to the flexible exercise options, social components of the program, and the program rewards. Moreover, they valued the neuroscience-informed approach to motivational and educational content and that the program’s stated outcomes aligned with their academic goals. As is expected for the first pilot of PEAK, the program in its current form requires iteration to strengthen its impact, enhance student engagement, and improve its sustainability and scalability. A streamlined delivery format and personalised program content provide opportunities for optimising PEAK in these ways. Students suggested future iterations should include more opportunities to connect with student peers in-person and culturally inclusive content, demonstrating the potential for program optimisation. Overall, the current findings lay the groundwork for future research and refinement to optimise an impactful, scalable intervention to foster healthy exercise habits in university settings.
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Footnote

1Exercise is defined as “planned, structured, and repetitive bodily movement done to improve or maintain one or more components of physical fitness” (5).
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Background: Using data from a nationwide survey among high school students in Denmark, the aim of the current study is to measure the prevalence of online bullying and online sexual harassment and assess gender and age differences in exposure.
Methods: We used data from the Danish National Youth Study 2019, which is a nationwide web survey among high school students, including general, commercial, preparatory and technical high schools. Data were collected from January to April 2019 through a self-administered questionnaire in the classroom. A total of 29,086 students participated (response rate: 66%). The survey included questions about online sexual harassment (victimization and perpetration) and online bullying.
Results: Approximately 11% of students reported receiving sexually offensive inquiries online, and about 10% received a sexual image/video of others without the subjects’ consent. Additionally, 4% experienced that other people shared a sexual image/video of them without their consent within the last 12 months. The most common type of online bullying was feeling ignored by others online (25%), followed by someone spreading rumors or writing nasty things about them (13%), and receiving threats/unpleasant messages (12%). Gender results were mixed.
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1 Introduction

A large part of young people’s lives take place on online platforms. Social media constitute an essential element in young people’s social lives that helps confirm and support friendships and dating relationships (1, 2). The internet, however, has also introduced new ways of victimization, such as online sexual harassment and online bullying, both of which can have severe negative consequences for young people’s mental health, and research has linked online sexual harassment and online bullying with lower life satisfaction, depression, anxiety, aggression and suicidality, and self-harm (3–5). Thus, young people’s online activities have sparked concerns among teachers, decision-makers, and parents about online safety (6).

Online sexual harassment and online bullying have in common that both involve negative behaviors harming the target. Research indicates that that online bullying is a precursor to sexual violence and that online sexual harassment and online bullying share the same protective and risk factors (7). Given that online sexual harassment and online bullying are relatively new phenomena, there are still definitional inconsistencies throughout the literature. Researchers often use different terms to describe online bullying and online sexual harassment, such as cyberbullying, internet bullying, online sexual victimization, and online solicitation (8, 9). More specifically, online solicitation refers to the process of encouraging an online contact to discuss sex, share personal sexual information, or engage in sexual behavior online (10).

Sexual harassment is a broad concept that encompasses blatant sexual abuse and more subtle behaviors (11). Angela et al. (8), defines online sexual harassment as: “any interpersonal interaction involving sexually explicit content that is sent or forwarded using digital technology and is perceived as unwanted by the victim.” This definition highlights the sexual nature of behaviors, but other scholars emphasize the gendered nature of sexual harassment. Inspired by the Tripartite Model of sexual harassment, Scarduzio et al. (12) defined online sexual harassment as consisting of three distinct but interrelated phenomena: (1) gender-related behavior, such as unwelcome verbal comments and/or images that are specifically related to gender, (2) unwanted sexual attention, and (3) sexual coercion that include threats to harm or cyberstalking (11).

Online bullying also involves harmful behavior based on information and communication technologies, e.g., harassing messages, posting disparaging comments on a social networking site, posting humiliating images, or threatening/intimidating someone electronically (9). In some definitions, online bullying is restricted to willful and repeated harm, but other definitions do not include criteria of repetition and/or intent (9).

Some scholars argue that online victimization is merely an extension of offline or face-to-face harassment and bullying (8). This argument has been supported by research showing that there is often an overlap between online and offline victimization and perpetration. However, studies on polyvictimization remains scare, and research show that the relationship is complex (13, 14). Furthermore, some behaviors only exist online (e.g., forwarding sexual messages to third parties), and other behaviors can only exist offline, such as physical contact (8). Online behaviors also differ from face-to-face behaviors in at least three important aspects. First, perpetrators can remain anonymous online, which often results in much harsher language. Second, the internet amplifies the dissemination of information and images, which can easily be distributed to a mass audience, harming the victim’s public image, and hereby representing double victimization. Third, new and constantly evolving technologies also create new venues and possibilities for aggressive and harassing behaviors (6, 8, 9, 11).

Prevalence estimates of both online sexual harassment and online bullying vary considerably between studies (15), and estimates depend on the definition, the measurement method, and recall period (16). Research also points to considerable cross-cultural differences, typically with higher prevalence’s in the Nordic countries (11, 17, 18). These differences may reflect differences in access to the online world, but may also reflect differences in tolerance of negative online behaviors (11). Although, it is difficult to compare prevalence estimates, previous research shows that online victimization is common among young people. A meta-analysis from 2018 found that one in five young people aged 12.0–16.5 years, experience unwanted online exposure to sexually explicit material, and that one in nine experience online sexual solicitation (15). Moreover, a review based on representative population samples among member countries of the European Union found that online bullying rates range between 2.8–31.5% among young people aged 12–18 years (18), and globally, the prevalence range is between 14 and 58% among students under 18 years (19).

Previous research has shown that bullying and sexual harassment perpetration and victimization differ by gender and age. Smith et al. (20) found that boys are more often perpetrators of bullying, but that the male predominance decreases between 11 and 13 years and increases between 13 and 15 years. These fluctuations may be related to the onset of puberty and increased propensity to risk-taking and antisocial behaviors. Gender differences in bullying perpetration is seen for both online and offline bullying (21). While boys and girls have an equal risk of bullying victimization (20), girls are more often exposed to sexual harassment compared to boys (22). However, these results may not be generalizable to the online environment, and large cross-national variations have been observed in gender differences in bullying (21).

Online behaviors are constantly modified as technologies advance, and the list of aggressive behaviors therefore requires constant revision. In addition, protective adaptations are also evolving, such as educational interventions, legislation, and online control and security options (6). While rates of online sexual harassment seem to be decreasing, the opposite pattern is seen for online bullying (18, 19, 23). Thus, it is crucial to continuously monitor trends in children’s and young people’s digital activities and safety (6, 8, 9, 11).

Using data from a nationwide survey among high school students in Denmark, the aim of the current study is to measure the prevalence of online bullying and online sexual harassment and assess gender and age differences in exposure.



2 Materials and methods

We used data from the Danish National Youth Study 2019, a nationwide web survey among high school students in Denmark. All high school education is preparatory and qualifying for higher education in Denmark, including general, commercial, preparatory, and technical high schools (24). The Danish National Youth Study 2019 is an independent follow-up to the Danish National Youth Study 2014 (25). The survey monitors key aspects of students’ health and wellbeing, including physical and mental health; alcohol, tobacco, and cannabis use; sleep, diet, sexual behavior, social relationships, school life, and digital media use (24, 25).

In brief, data was collected from January to April 2019 through a self-administered questionnaire in the classroom at 50 general high schools, 32 preparatory high schools, 15 commercial high schools and 19 technical high schools. A total of 29,086 students participated in the study (20,287 general high school students, 2,113 preparatory higher school students, 4,027 commercial high school students and 2,659 technical high school students), corresponding to 66% of the students in the 88 participating schools (31% of invited schools). High school students in Denmark are typically between 16 and 19 years old, with a mean age of 17.8 years, while students at preparatory high school are typically older. About 44% of respondents were boys and 56% girls, and 56% were 18 years or older. Finally, 91% were Danes, 2.3% were immigrants and 6.5% were descendants (data not shown) (24).

The design and data collection procedures are described in detail elsewhere, including non-response analyses (24).


2.1 Measures

The Danish National Youth Study 2019 includes four items about online sexual harassment and six questions about online bullying, as shown in Table 1. The questions about online sexual harassment include verbal and graphical harassment, and the questions about online bullying cover graphical and verbal abuse, exclusion from online forums, and experiencing that someone has created a fake profile impersonating oneself.



TABLE 1 Overview over questions about harassment in the Danish National Youth Study 2019.
[image: Table listing questions related to online sexual harassment and bullying, along with possible answers. It includes topics like receiving offensive inquiries, sharing or receiving sexual images without consent, threats, rumors, feeling ignored, and impersonation. Answers range from "No," "Yes," to "Do not know," with frequency options for bullying experiences.]



2.2 Analyses

We used Pearson’s χ2-test to test differences between genders and students younger and older than 18 years of age, which is the age of majority in Denmark. All analyses were performed in STATA 17. Missing data was handled by listwise deletion.



2.3 Ethics statement

Participation in the survey was voluntary, which was informed to the invitees. In Denmark, register and questionnaire studies do not require approval by committees on biomedical research ethics according to Danish legislation. The survey in 2019 was approved by SDU Research & Innovation Organization (RIO). Since 2016, RIO examines and approves all scientific and statistical projects at the University of Southern Denmark according to the Danish Data Protection Regulation.




3 Results


3.1 Online sexual harassment

Table 2 shows the percentage of students who have been exposed to or engaged in (perpetration) of online sexual harassment. A total of 10.5% of the students reported having received sexually offensive inquiries online within the last 12 months (Table 2). The proportion was higher for girls (14.8%) than boys (4.9%). Moreover, 9.7% reported having received an image or video of a sexual nature (henceforth: sexual image/video) of others without the subjects’ consent and 4% reported that others had shared a sexual image/video of them without their consent. The proportion of boys who experienced that other people shared a sexual image/video of them (4.6%) without their consent and who received a sexual image/video of others without the subjects’ consent (11.8%) was statistically significantly higher than among girls.



TABLE 2 Prevalence of students who have experienced or engaged in online sexual harassment within the last 12 months in total and divided by gender.
[image: A table titled "Online sexual harassment" presents data on various harassment experiences among boys and girls. It includes categories like receiving sexually offensive inquiries, sharing sexual images, and receiving such images. The table provides the number of responses (N), percentages of affirmative responses, and those who did not want to answer. The table covers total population, boys, and girls, with p-values indicating statistical significance.]

Only a few respondents (1.8%) reported having shared a sexual image/video of others without the subjects’ consent. Among boys, 2.9% reported having shared a sexual image/video of others without the subjects’ consent, and 3.2% did not know whether they had shared a sexual image/video of others without the subjects’ consent. The proportion was lower among girls. There were no major differences in the experience of online sexual harassment across students younger and older than 18 years of age (Table 3).



TABLE 3 Prevalence of students who have experienced or engaged in online sexual harassment within the last 12 months, divided by age.
[image: A table presenting data on online sexual harassment, showing responses from individuals under 18 and over 18 years old. It includes the number of respondents (N), those who experienced harassment (Yes), percentages (%), and those unwilling to answer. Categories include receiving offensive inquiries, sharing sexual images/videos, and others sharing one's images. P-values for statistical tests are provided.]



3.2 Online bullying

Tables 4, 5 show the prevalence of students experiencing online bullying (by gender and age). A total of 9.2% of the students reported having experienced someone spreading rumors or writing nasty things about them once, and 4% more than once within the last 12 months. For most questions gender differences were found, with some items being more prevalent among boys and others more prevalent among girls. For example, more boys reported that they received threats and unpleasant messages, whereas more girls reported feeling ignored by others online. Compared to students aged 18 years and above (Table 5), students younger than 18 years old more frequently reported receiving threats or unpleasant messages; that someone spread rumors or wrote nasty things about them; that others posted an image of them online against their will; and that others created a fake profile impersonating them.



TABLE 4 Prevalence of students who have experienced online bullying within the last 12 months in total and divided by gender.
[image: A table compares online bullying experiences between boys and girls, detailing five categories: threats, rumors, unwanted images, feeling ignored, and fake profiles. It includes occurrences as percentages for each gender and total population. Statistical significance is indicated by p-values for each category.]



TABLE 5 Prevalence of students who have experienced online bullying within the last 12 months, divided by age.
[image: Table comparing online bullying experiences among users under and over 18 years old, showing percentages for incidents like threats, rumors, unwanted posts, feeling ignored, and fake profiles. Highlights include higher instances of feeling ignored online for both age groups. Statistical significance is noted with p-values for each comparison.]




4 Discussion

This study contributes with knowledge about online victimization and perpetration based on data from a nationwide study among high school students in Denmark. We find that online sexual harassment is relatively common among students, with one in five students having received sexually offensive inquiries online. This phenomenon is also known as online sexual solicitation (10). While online sexual solicitation could be initiated by peers, it is important to note that it is also a common method used to manipulate minors to engaging in sexual relationships (10).

Our estimate of the prevalence of online solicitation closely aligns with the meta-analysis by Madigan et al. (15) on online solicitation among young people aged 12–16.5 years. Like Madigan et al. (15), we find no age differences in the prevalence. Although older adolescents may spend more unsupervised time online and thus be more likely to be exposed, they may also be less inclined to perceive the contact as unwanted or unsolicited (23). In contrast to our study, Madigan et al. found that online solicitation was higher among boys. However, our findings are comparable to a previous study among Danish school children aged 14–17. That study reported that approximately 16% of girls and 5% of boys experienced online solicitation by an unknown person during the last year (26).

The current study also sheds light on practices related to sharing nude images/videos. While these practices are often framed as normal behavior that allows youths to explore sexual identity and initiate new affective or sexual relationships, they also entail the risk of non-consensual distribution of sexual images/videos (27).

In Denmark, sharing nude images/pictures without the consent of the subject is illegal (and sharing of nude images of people under 15 years old is illegal in any case). We find that about 2% of students in our study reported sending an image/video without the subjects’ consent, which is much lower than findings from previous meta-analyses where prevalence’s ranged between 12 and 15% (15, 23, 28–30). We also found a lower prevalence of students who experienced other sharing a sexual image/video of them without consent (4%) compared to previous research. Previous meta-analyses have found a prevalence of having a sext forwarded without consent to be about 8 to 9% (15, 23, 28–30). The reason for these differences, might be related to the unfolding of the “Umbrella case” in Denmark in 2018 when the police charged more than 1,000 people for sharing nude images of a 15-year-old girl. As this case received substantial national media coverage, it likely affected young people’s perceptions and practices regarding sharing nude images, which may be partially reflected in the results of our study, as the data were collected during the case’s development. Interestingly, the percentage reporting not knowing if they had shared a sexual image/video of others without the subjects’ consent was slightly higher than the proportion who reported sharing such content. This discrepancy might reflect social desirability bias but could also indicate a lack of knowledge about the law.

Like previous studies we do not find significant age differences in the prevalence of nonconsensual sharing of nude images/videos (except of receiving sexual images/video without the subjects consent, which was slightly higher among students under 18 years), but in contrast to previous studies, we find that boys are more likely to be both victims and perpetrators of nonconsensual sharing of nude images/videos (15, 23, 28–30).

Previous research on face-to-face sexual harassment has rather consistently shown that girls and women are more likely to be exposed to sexual harassment—e.g., by strangers in the streets and public spaces, by colleagues and managers at work, and by peers and professors at the universities (31–33). Thus, an obvious question is why our study shows a somewhat different pattern regarding online sexual harassment. One explanation may be related to differences in boys’ and girls’ online behavior (34, 35). In our study, we found that boys were more likely to engage in online sexual harassment perpetration, which could be perceived as a type of online sexual risk behavior. Another explanation may be that current surveys on online sexual harassment primarily focus on behaviors of a more sexual nature rather than gender-based harassment. We found that girls are more likely to experience someone spreading rumors or writing nasty things about them. It is likely that these nasty messages include gender-based harassment. Finally, girls may be more reluctant than boys to report online sexual harassment, because they may be more inclined to self-stigmatization and self-blaming (36). Previous research has demonstrated how gendered norms and taboos play a significant role in non-consensual image sharing. Girls’ images are more likely to be evaluated as sexual, and girls are more likely to be judged and shamed than boys. This double standard underpins the victim-blaming of girls, who are often made responsible for the misuse of their images, while boys can gain respect through the possession of images. These images have a high value on the digital marketplace, and contributes to boys’ popularity (37). Similarly, a previous qualitative study among young people in Denmark showed that non-consensual sharing acts as a form of visual gossip to maintain social bonds and gendered recognition (38).

In the current study, we lack information about the perpetrator. Consequently, we do not know whether online harassment was conducted by a stranger or a familiar person, nor whether it is merely an extension of face-to-face harassment. Previously, Helweg-Larsen, Schütt, and Larsen (26) found that relatively few children had experienced offline harassment from people they knew through the internet. In contrast, a large European study on sexual harassment among women aged 18–24 found that online harassment is inflicted most often by those who are the best known (11).

Previous research on online bullying has produced prevalence’s rates that differs considerably. For instance, Zhu et al. (19) found that online bullying victimization ranges between 14 and 60% globally, while Henares-Montiel et al. (18) reported ranging between 3 and 32% in the EU. The most common type of online bullying was feeling ignored by others online (25%), followed by someone spreading rumors or writing nasty things about them (13%), and receiving threats/unpleasant messages (12%) at least one time during the last 12 months. The experience of having rumors spread online was also observed in a study among Danish adolescents (13–17 years old), where the prevalence of 12%, closely align with our findings (26).

Our study has also contributed with knowledge about age and gender differences in online bullying. Globally, girls are more likely to be exposed to online bullying (19), but research on gender differences in a European context remains scarce (18). In our study. we found that boys more often reported receiving threats or unpleasant messages, while girls more often reported feeling ignored by others. We found no gender differences regarding having a fake profile set up. In general, young people under 18 were more likely to experience online bullying.

It is a strength that we used data from a nationwide study. The Danish National Youth Study 2019 provides unique data about high school students’ physical and mental health and detailed data about online sexual harassment and online bullying. Thus, our study provides researchers and practitioners with a unique opportunity to use data for planning health education and health promotion interventions. However, the study also has some shortcomings. Most importantly, the measurement of online sexual harassment and online bullying was not based on a standardized instrument but was developed for the study. Furthermore, because the survey was designed to measure a range of topics, it does not include all relevant aspects of the online sexual harassment and bullying. First, the questions about online sexual harassment only included questions about sexual behaviors and not gender-based harassment. In traditional sexual harassment research, gender-based harassment is generally considered a crucial element in sexual harassment, and previous studies have consistently shown that gender-based harassment is the most common type of sexual harassment (33). Second, we only had question on online perpetration; thus, this study provides very little information on such behaviors. Third, our study did not include questions about the identity of the perpetrator. Although the victim may not always know who the perpetrator is, we agree with Angela et al. (8) that future surveys should include questions about the identity and gender of the perpetrator to establish whether the harassment and bullying is perpetrated by adults or peers or boys or girls. This knowledge is important for designing effective preventive efforts.

Although the survey includes separate questions about online sexual harassment and online bullying, there might be an overlap between the questions, e.g., questions about others posting images of them without consent. Further, it is debatable if a single negative experience constitutes bullying and not just a negative experience. Repetitiveness, intentionality, and power imbalance are commonly accepted definitional characteristics of traditional (offline or face-to-face) bullying. In online bullying, receptiveness takes on a different meaning, as a single post, message or video can go viral. Moreover, defining power imbalances in the online context is often difficult because the bully can remain anonymous online. Finally, intentionality is generally difficult to establish (even in traditional bullying), because practices are open to cover-ups and misunderstandings (14).

The questions in our study vary considerably regarding the level of seriousness, e.g., receiving threats or feeling ignored. However, we are unable to conclude whether some experiences are more detrimental than others, or if a single episode can have a negative impact on mental health. More research on the impact on mental health could be helpful to assess whether the frequency of exposure mediates the negative impact and if certain behaviors are more detrimental than others. Finally, this study is based on data from 2019. Considering the rapid changes in the online environment, the data might already be considered a bit dated.

To date, preventive interventions directed at young people primarily fall into two categories: online safety education and sex and relationship education. A review from 2011 found that interventions that focus on raising awareness about internet safety can increase students’ knowledge, but not change their attitudes and behaviors (39). Although sex and relationship education traditionally focuses on prevention of sexually transmitted diseases (40), research shows that students’ sexual harassment behaviors can be reduced through dedicated school lessons (39, 41). Our findings suggest that young people need more knowledge about the sharing of images; also because a substantial proportion was unsure whether they had shared images of others against their will.

Supporters of sex and relationship education argue that online sexual harassment should be seen as an extension of offline sexual harassment, as most victims know their harasser from the physical world. Moreover, some studies show that polyvictimization (being exposed to different types of victimization in multiple settings, e.g., the home, school, and community) is common. This could call for broader psychosocial interventions that target a wider range of negative behaviors (41). To design effective interventions, we therefore need more research about the characteristics of online sexual harassment, i.e., risk factors and polyvictimization, and more knowledge about the effectiveness of preventive interventions. This knowledge, however, should be combined with an in-depth understanding of the needs and challenges of young people and their parents and teachers to ensure that preventive interventions are tailored to their needs and that the implementation will be feasible in practice.
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Introduction: Adolescence is a dynamic developmental phase in which contact with peers is crucial for socio-emotional development and wellbeing. Depression and social anxiety show patterns of high onset during this period, and more for girls than boys. Here we examine this development among Dutch adolescents, as well as how desire for more peer contact as a result of social distancing measures during the COVID-19 pandemic contributed to this increase.
Methods: We used a longitudinal three-wave design to examine 406 typically developing Dutch adolescents across two consecutive cohorts; Cohort 1: 2016–2019 (N = 138, 53.6% girls, age at T0 M = 13.00, SD = 0.42), Cohort 2: 2017–2020 (N = 268, 63.1% girls, age at T0 M = 13.05, SD = 0.39), final wave during spring 2020 during the first COVID-19 lockdown. Self-report questionnaires were used to measure depression and social anxiety symptoms, desire for change in the amount of peer contact during lockdowns, and emotion regulation. Parallel process dual latent growth models and autoregressive cross-lagged models were used to test the hypotheses.
Results: Results showed that symptoms of both depression and social anxiety increase during adolescence. Gender analysis reveal a higher initial level and increase in depression symptoms for girls, while levels for boys decreased. Adolescents exposed to the pandemic showed a steeper increase in depression but not in social anxiety. Desire for more peer contact was related to an increase in depression and social anxiety, though only in girls. No evidence was found for moderation of emotion regulation skills concerning COVID evoked emotions on the association between desire for peer contact and anxiety and depression symptom development.
Discussion: Symptoms of social anxiety increased during adolescence in boys and girls. Symptoms of depression increased for girls, but decreased for boys. The increase in depression was greater in a cohort who experienced the COVID-19 pandemic. For girls, a desire for more peer contact was associated with an increase of depression and social anxiety symptoms in times of social restrictions.
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1 Introduction

Adolescence is a dynamic developmental stage, defined by remarkable changes at the physical, psychological and social level (1). Interactions with friends become of vital importance to achieve the developmental tasks of this period (2). Furthermore, adolescence is characterized by an increase in different forms of psychopathology. The rise in internalizing symptoms (such as social anxiety and depression) is especially pronounced, with a higher risk and more severe course in girls compared to boys (3, 4). There is evidence that the increase in psychopathology was exacerbated during the COVID-19 pandemic (5). An import factor contributing to the impact of COVID-19 on adolescent mental health may have been the social distancing measures, which in the Netherlands meant that schools were closed and adolescents had very limited face-to face interactions with people outside their family. This decreased adolescents’ contact with peers during a developmental period characterized by an increased importance of peer interactions (6). This study aims to investigate the extent to which desire for more peer contact during the lockdown impacted mental health in this sensitive developmental stage. We compared the development of symptoms of depression and social anxiety in a cohort of adolescents (average 13–15 years of age) who experienced the pandemic and subsequent social distancing measures and a cohort who did not, and considered the association between desire for more peer contact and internalizing psychopathology.

Typical adolescent development is characterized by a heightened risk of internalizing symptoms, particularly of emotional problems such as symptoms of depression and social anxiety (7, 8). Depression is twice as prevalent in adolescent girls compared to boys. This difference becomes apparent after the start of puberty (9), with adolescent girls generally experiencing higher mean levels of depressive symptoms compared to boys from approximately age 13 onwards (10). Symptoms of social anxiety are high during early adolescence and seem to increase during adolescence (11). There is some evidence for a slight decrease in social anxiety symptoms during mid-adolescence and another rise in late-adolescence (12), but other studies show a stable pattern (13, 14). Prevalence is higher in girls (3), with 1.7 girls for every 1 boy diagnosed with social anxiety disorder (7). Some studies have reported a decrease in social anxiety in boys between the ages of 11 and 15 (15, 16).

The social environment is thought to play a significant role in the increase in symptoms of depression and social anxiety during adolescence. As the importance of being part of the peer group rises, so do the consequences of negative social experiences such as rejection and exclusion (17). The development of depressive symptoms is bidirectionally associated with poorer quality and less closeness in peer relationships (18, 19). On the other hand, close peer relationships and perceived friendship support may have a protective effect on resilient functioning (20). Social isolation, reduced social contact and loneliness during adolescence is also associated to higher risks of depression and social anxiety (21–24). Contrarily, having more (intimacy in) friendships protected adolescents against feelings of social anxiety (18). Girls experience a greater impact of the social environment on the development of depression or social anxiety, possibly related to higher social needs, higher social sensitivity and skills and higher demands on these social skills placed on girls in many cultures (25, 26). Given this social reorientation during adolescence, and strong focus on peers, the social restrictions during the COVID-19 pandemic may have had a large impact on adolescent mental health and specifically internalizing psychopathology.

Many adolescents have reported increased levels of depression and anxiety, among other mental health problems, during and after the COVID-19 pandemic. A meta-analysis including 43 studies among adolescents across multiple continents (Europe, the USA and Asia) showed that studies reported elevated levels of group as well as within-person depression symptoms during the pandemic, and a greater increase than expected in levels of depression symptoms (5). This effect was observed in girls, while the evidence in boys was inconclusive. Less evidence is available for social anxiety. Two cross-sectional studies reported that self- or parent-reported social anxiety showed (near) significant increases during the pandemic in Turkey (27) and China (28), and three longitudinal studies found significant increases in social anxiety at various timepoints; pre- to post-pandemic among early adolescents in the USA (29), after the first peak of COVID-19 among late adolescents in the USA (30) and in Finland after 1 year of COVID-19 (31). The latter reported steeper increases for girls than for boys, while the other studies found no gender differences (30) or did not report them.

Governmental restrictions were associated with changes in depression and general anxiety symptoms. A meta-analysis of longitudinal studies concluded that in areas with stronger governmental restrictions depression symptoms increased more and general anxiety symptoms decreased less in adolescents pre- to during COVID-19 (32). A few studies focussed on social impact of the distancing measures. In studies of more general indicators of mental health, adolescents explicitly pointed out that the factor causing them the most COVID-related stress was not seeing their friends (33). More girls than boys reported that this was negatively impacting their mental health (57.8% vs. 26.3%) (34). Feeling socially connected during the pandemic protected against development of depression and anxiety (33). One study considered actual peer contact and found that high social anxiety was associated with both increases and with decreases in contact with friends (31). This unexpected effect in both directions might reflect the complexity of social contact during the pandemic. In the absence of day-to-day contact with peers (e.g., at school) some adolescents may have become anxious and sought reassurance through increased contact with peers (e.g., via social media), while others may have withdrawn.

Taken together, there is evidence for elevated levels of symptoms of depression in adolescents during COVID-19, with higher increases for girls than for boys. There are fewer studies on social anxiety, but these point in the same direction. There is some evidence that these effects were associated with reduced peer contact. An important transdiagnostic factor in the onset and maintenance of depression and social anxiety are emotion regulation skills (35, 36). Emotion regulation strategies are used by people to maintain, decrease, or increase emotions (37). The use of strategies such as reflection, reappraisal, distraction and social sharing are generally considered as adaptive, whereas expressive suppression and rumination may be maladaptive (38). Emotion regulation skills can play an important role in whether stressful life events lead to the development of depression or anxiety or not, especially in adolescence (39). In general, the use of maladaptive emotion regulation strategies is positively correlated with symptoms of depression and anxiety during adolescence, while the opposite is true for the use of adaptive strategies (35). In adults, vulnerability for developing depression or anxiety during the pandemic correlated with maladaptive emotion regulation (40). The current study investigated the development of symptoms of depression and social anxiety during adolescence, as well as the impact of reductions in peer contact due to social distancing measures and the possible moderating role of emotion regulation for COVID-19 provoked emotions. We followed two cohorts (the first from 2016 to 2019, the second from 2017 to 2020) of Dutch adolescents during the first 3 years of secondary school using an observational, longitudinal design, with four aims. The first aim was to study the developmental pathway of symptoms of depression and social anxiety from early to mid-adolescence in our first cohort (consisting of adolescents tested prior to the COVID-19 pandemic) as this is a key period of risk for the emergence of these symptoms. We expected an increase with age for both symptoms of depression and social anxiety, and more in girls than in boys. Secondly, we investigated the impact of exposure to COVID-19 pandemic on these developmental pathways by comparing the pathways of cohort one and two. We expected a stronger increase in symptoms of depression and social anxiety in cohort two, the cohort that was exposed to the pandemic, again more in girls than in boys. The third aim was to investigate whether desire for social contact with peers during the first lockdown was associated with the development of symptoms of depression and social anxiety in the second cohort. During this lockdown period in the Netherlands, adolescents were unable to: go to school or other activities outside the home, have others visit their home, meet more than two people at a time outside. They were also required to keep a physical distance to each other of 1.5 m from people outside their household. These regulations dramatically decreased their opportunity to interact face-to-face with peers. Therefore, we expected that a desire for more social contact with peers was associated with a rise in both symptoms of depression and social anxiety during COVID-19, and more so in girls than in boys. Finally, we examined a possible moderation effect of emotion regulation in response to emotions provoked by situations resulting from the COVID pandemic on the association between desire for social contact with peers and changes of symptoms of depression and social anxiety during COVID-19. We hypothesized that adolescents who used more adaptive emotion regulation skills during the pandemic, show less impact of desire for social contact on the development of depression and social anxiety as they were more able to cope with these changes.



2 Materials and methods


2.1 Participants

The study was part of the longitudinal #So Connect research project [see, (e.g., 41)]. In this project, data was collected about symptoms of depression and social anxiety from 840 adolescents across two cohorts (51.8% girls; age at start M = 13.03, SD = 0.42). They were living in the Netherlands and were enrolled in mainstream secondary schools, situated in both rural and urban areas in the Netherlands. Adolescents were recruited during their first year of secondary school and, over the course of the project, adolescents participated in six waves of data collection (two per school year, one in the autumn and one in the spring with six-month intervals, in which only the waves in the spring included the questionnaires about psychopathology used in the current study). For the current study, data from the waves assessing psychopathology were included in the analyses (wave two, hereafter referred to as T0; wave four, hereafter referred to as T1 and wave six, hereafter referred to as T2). Data were collected in two consecutive cohorts: cohort 1 (2016–2019, 138 adolescents (T0) from two secondary schools, age T0: M = 13.00, SD = 0.42, range 11.70–13.73, age at T2: M = 14.98 SD = 0.39 range 13.76–14.98, 53.6% girls) and cohort 2 (2017–2020, 268 adolescents (at T0) from the same two schools as cohort 1 as well as five additional schools, age T0: M = 13.05, SD = 0.39, range 11.67–14.06, age at T2 M = 15.08 SD = 0.41 range 13.40–15.08, 63.1% girls). The two cohorts were enrolled in one of the two upper secondary school tracks of the Dutch education system (top ∼40% of pupils based on academic achievement). In a subset of the sample, we used postal codes to measure social economic background characteristics. This showed that the majority of the pupils came from families at or above the median income. The two cohorts were comparable in terms of location of the schools, level of education and country of birth. Schools were selected on basis of their locations that cover highly urban, small/suburban towns, and rural areas. The sample was highly ethnically homogeneous, with less than 1% born in not Western European countries. Cohort 1 and 2 were equivalent in base levels for depression symptoms as measured with the Center for Epidemiologic Studies Depression scale (CES-D (42); M = 13.76 vs. 14.69, t = −1.086, p = 0.28, Cohen’s d = −0.089, df = 771, 95% CI [−2.6, 0.75]) or social anxiety as measured with the Social Anxiety Scale for Adolescents (SAS-A (43); M = 38.48 vs. 38.89, t = −0.407, p = 0.899, Cohen’s d = 0.034, df = 762, 95% CI [−2.4, 1.6]). For cohort 2, the final measurement took place during spring 2020 when the first COVID-19 lockdown was implemented. All participants and their parents provided informed consent. The study protocol was approved by the Institutional Ethics Board of the Vrije Universiteit Amsterdam [Vaste Commissie Wetenschap en Ethiek (VCWE)].

As class composition changed between school years, additional adolescents joined participating classes and subsequently were invited to join the study. This led to inclusion of new participants in the later waves of the study. Based on the complete sample 773 participated in the second wave of data collection (T0 in the current analyses), 651 in the fourth (T1) and 452 in the sixth wave (T2). All adolescents with complete data at T1 and T2 were included in the study, while missing data at T0 was allowed, to minimize the effect of selective attrition due to the COVID-19 pandemic. Drop out was higher for cohort 2, T2 (50.3%) than for other timepoints (cohort 2, T0; 6.4%, T1; 19.2% and cohort 1, T0; 13.7%, T1; 25.6% and T2; 33.9%) as data collection was conducted online due to the COVID-19 lockdown and subsequent school closures. Comparison of the subsample used in the current study (n = 406, 59.6% girls; age at T0 M = 13.03, SD = 0.40) to those that were excluded showed that the excluded group had significantly higher scores for depression symptoms at T0 as measured with the CES-D; M = 15.44 vs. 13.41, t = 2.718, p = 0.007, Cohen’s d = 0.196, df = 771, but not at T1; M = 15.18 vs. 14.47, t = 0.780, p = 0.436, Cohen’s d = −0.063, df = 649. For social anxiety as measured with the SAS-A there were no differences at T0; M = 39.24 vs. 38.31, t = 1.072, p = 0.284, Cohen’s d = 0.078, df = 762, nor at T1; M = 40.36 vs. 40.89, t = 0.534, p = 0.600, Cohen’s d = 0.042, df = 649. The subsample also did not differ in age (0.00 year older) but consisted of more girls (8.1% more) than the total sample (n = 840). Comparison of the included sample of cohort 2 to those that were excluded of C2 due to dropout at T2, showed a similar pattern: depression symptoms at T0 as measured with the CES-D; M = 15.84 vs. 13.52, t = 2.641, p = 0.008, Cohen’s d = 0.22, df = 572, but not at T1; M = 14.63 vs. 15.16, t = −0.510, p = 0.610, Cohen’s d = 0.04, df = 480.



2.2 Design

The study has a longitudinal, quasi-experimental design, using one cohort to study the developmental pathway of depression and social anxiety symptoms, and one cohort to evaluate the impact of COVID-19 and subsequent desire for more peer contact on the developmental pathway of depression and social anxiety (see Figure 1). Data for all timepoints were collected in the classroom environment, except T2 of cohort two, which was conducted online due to school closures during the COVID-19 lockdown. This timepoint was conducted in June 2020, over the course of 2 weeks, in the last week of 12 weeks of school closure for most participants and for a few in the first week of the reopening of schools. Questions about the pandemic explicitly referred to the quarantine period.

[image: A path diagram showing the impact of COVID-19 exposure on social anxiety and depression symptoms over three time points (T0 age thirteen, T1 age fourteen, T2 age fifteen). The diagram includes metrics: Social anxiety symptoms T2 (-0.13), depression symptoms T2 (0.18*), and interrelations of symptoms between time points (-0.45, 0.41*). Squares represent measurement occasions, while rounded rectangles indicate latent variables. Black arrows denote relationships with numerical values indicating path coefficients.]

FIGURE 1
 Graphical representation of the Measurement and Structural Model of the effects of COVID-19 exposure on the levels and development of symptoms of depression and social anxiety.




2.3 Measures and procedure


2.3.1 Depression

Symptoms of depression were measured using a 20-item, Dutch version of the CES-D for children [CES-DC (44, 45)]. The questionnaire includes items regarding psychological, cognitive and somatic symptoms of depression, providing a well-rounded measure of depressive symptoms with good validity and stability for screening in adolescents (46). On a 4-point Likert scale (0, seldom to 3, most of the time or always), adolescents indicated the frequency with which they experienced a symptom during the last week. In the present study, internal consistency reliability (Cronbach’s alpha) was good with 0.91 (T0), 0.91 (T1), and 0.94 (T2). Sum scores of level of depression symptoms were used in the analyses. Scores range from 0 to 60, with higher scores indicating more symptoms of depression.



2.3.2 Social anxiety

Symptoms of social anxiety were measured using the Social Anxiety Scale for Adolescents [SAS-A (43, 47); translated by Blöte]. The SAS-A is a 22-item self-report questionnaire designed to measure adolescents’ subjective experience of social anxiety. It contains 18 items related to anxiety in social situations with peers and four filler items. Each item was rated on a 5-point Likert scale ranging from 1 (“Not at all”) to 5 (“All the time”). The internal consistency of the SAS-A in the present study was good with α = 0.89 (T0), 0.90 (T1) and 0.90 (T2). Sum scores of social anxiety were used in the analyses. Scores range from 18 to 90, with higher scores indicating more symptoms of social anxiety.



2.3.3 Desire for peer contact

Adolescents in cohort 2 completed additional questionnaires during T2 about their experiences with the pandemic. Desire for contact with peers was measured asking participants to what extent they would like to change the social contact they had with their friends during this period, answered on a 5-point Likert scale ranging from 1 (“a lot less contact”) to 5 (“a lot more contact”).



2.3.4 Emotion regulation strategies during the pandemic

In order to measure adolescents’ use of emotion regulation strategies in response to emotions provoked by the COVID-19 pandemic, we adapted questions developed by Brans and colleagues (38) to measure the use of six strategies: reflection, reappraisal, distraction, social sharing, expressive suppression and rumination. Questions were reformulated to apply to the COVID-19 period and context (see supporting information). Each strategy was measured using a single item such as “To what extent do you search for distractions to avoid having to think about the corona virus?” (distraction). Items were rated on a 5-point Likert scale from 1 (not at all) to 5 (very much so). In previous studies, reflection, reappraisal, distraction and social sharing have been associated with increases in positive affect and decreases in negative affect, while rumination and expressive suppression have been associated with increases in negative affect and decreases in positive affect (38, 48, 49). We calculated a scale for adaptive and maladaptive strategies by summing the responses to the corresponding questions. The responses for rumination and expressive suppression reflected maladaptive strategies and the responses for reflection, reappraisal, distraction and social sharing reflected adaptive strategies. Cronbach’s alfa’s were acceptable (0.777 for the maladaptive scale and 0.700 for the adaptive scale).



2.3.5 Gender

Gender was reported by the participant during every wave choosing from the question: I am: boy, girl, other, namely… It was coded as 0 = boy, 1 = girl. There were no participants who chose the answer “other.”



2.3.6 Age

Age was measured via self-report of participants’ birthdate and calculated using the test date.




2.4 Statistical analyses

Parallel process, dual latent growth models (LGMs) were used to address the first research question on the development of symptoms of depression and social anxiety in adolescents who were not exposed to the COVID-19 pandemic from T0 to T2. In the LGMs, the development of symptoms of depression and social anxiety was estimated using continuous latent growth factors. The latent intercept (or mean) represents the expected score on T0 and the latent slope represents linear change in levels of depression symptoms and social anxiety over time (i.e., from T0 to T2). Multiple group comparisons were used to test for potential gender differences in the level of depression and social anxiety symptoms at T0 and the developmental patterns in internalizing psychopathology over time. Departing from a model that assumed no gender differences, model fit of nested models in which the parameters of interest were freed sequentially was compared using the (strictly positive) Satorra Bentler chi-square difference test (50, 51).

Our second aim to investigate main effects of the COVID-19 period on the level of and change in depression symptoms and social anxiety was tested by regressing the latent intercept and latent slope on COVID-19 exposure (yes/no; intercept centered at T2; see Figure 1 for a graphical presentation of this model). The latent intercepts were centered at T2 to test for level differences in symptoms of depression and social anxiety between the two groups after the COVID-19 group was exposed, but before the non-COVID group was exposed. Furthermore, we tested for level differences between the exposed and non-exposed group in the latent intercepts of social anxiety and depression symptoms in the pre-COVID-19 period as well (i.e., at T0 and T1) to test for level differences in outcomes not due to COVID-19 exposure (i.e., potential cohort effects). In addition, the main effect of COVID-19 on the level and developmental change of social anxiety and depression symptoms was tested for moderation by gender.

The effect of the desire for peer contact on the relative change in depressive symptoms and social anxiety from T1 to T2 for the second cohort (i.e., the cohort exposed to COVID-19)- our third research aim - was tested in an autoregressive cross-lagged path model. In addition, the association between the desire for social contact with peers and the relative change in symptoms of depression and social anxiety from T1 to T2 was tested for possible moderation effects by gender. Lastly, our fourth and final research aim was addressed by testing whether association between desire for peer contact and the relative change in depressive symptoms and social anxiety from T1 to T2 was moderated by adaptive and maladaptive emotional regulation strategies.

Models were fitted in Mplus 8.10 (52). Models were estimated using the robust maximum likelihood estimator (MLR) to account for non-normal distribution of the study variables. Standard errors of the estimates were adjusted to account for clustering of participants within schools using a sandwich estimator (53). Missing data were handled using Full Information Maximum Likelihood (FIML) estimation. All estimates, except for the unconditional models, were controlled for gender and age differences when appropriate. Model fit was based on the chi-square test, the Comparative Fit Index (CFI) with values >0.90 indicating acceptable fit and values >0.95 indicating close fit, the Standardized Root Mean Square Residual (SRMR), with a value of ≤0.08 indicating acceptable fit; and the Root Mean Square Error of Approximation (RMSEA), with values ≤0.06 indicating acceptable fit [see (54, 55)]. See Table 1 for the report model fit according to CFI, RMSEA and SRMR for the baseline model (M0; intercepts and slopes fixed to be equal) and our final model. Mplus code and output files (including missing data patterns), and ΔSB-chi square calculations are available in the Open Science Framework (OSF), via the following link: https://osf.io/uews2/?view_only=d84056b928954348a76e0240ae533494



TABLE 1 Model fit indices according to CFI, RMSEA, and SRMR for the baseline model (M0; intercepts and slopes fixed to be equal) and our final model.
[image: Table comparing model fit indices: CFI, RMSEA, and SRMR. Baseline model values are 0.938, 0.145, and 0.116, respectively. Final model values are 0.974, 0.100, and 0.070. Changes in fit are Δ+0.036 for CFI, Δ−0.045 for RMSEA, and Δ−0.046 for SRMR. Conclusion: Final model fits best.]




3 Results


3.1 Descriptive statistics

Means and variances of the latent intercepts and slopes of depression symptoms and social anxiety for the exposed and non-exposed group separately are in Table 2. Descriptive for the COVID-19 related questions are in Table 3. Very few adolescents desired less contact with peers, whereas the majority of adolescents were either content with the amount of contact they had with peers (40.5%) or desired more peer contact (52.3%).



TABLE 2 Means and variances of intercepts and the slope for symptoms of depression and social anxiety.
[image: Chart showing latent intercepts and slopes for symptoms of depression and social anxiety among groups exposed and not exposed to COVID-19. Data includes mean, standard deviation, and variance at three time points (T0, T1, T2). The exposed group (n=268) shows higher variance in symptoms than the non-exposed group (n=138). Statistical notes at the bottom detail model adjustments, significance, and fit indices.]



TABLE 3 Percentages of desire for contact with peers.
[image: Table showing percentages and sample sizes of desire for contact with peers among total participants, girls, and boys. Categories are "A lot less," "Less," "Same," "More," and "A lot more." Total percentages range from 3.4% to 40.5%, with sample sizes given for each category. Girls' percentages range from 1.2% to 40.4%, and boys' from 2.0% to 40.8%.]



3.2 Development of internalizing psychopathology and gender difference analyses

The unconditional parallel-process LGM for the non-COVID group only showed adequate fit to the data (χ2 = 5.460, df = 4, p = 0.243; CFI = 0.994; SRMR = 0.024; RMSEA = 0.051 [90% CI = 0.000–0.147]). Both depression and social anxiety symptoms increased with age (M age at T0 13.00 at T1 13.96 and T2 14.98) (depressive symptoms: M at T0 = 13.413; slope T0-T2: B = 0.551, p < 0.001; social anxiety symptoms: M at T0 = 38.102, slope T0-T2: B = 2.073, p < 0.001). Furthermore, no gender differences were found in the mean at T0 and the slope of social anxiety symptoms (ΔSB chi-square difference tests, both p ≥ 0.273). However, girls had higher levels of depression symptoms at T0 compared to boys (Mgirls = 14.442, SE = 0.965, p < 0.001; Mboys = 12.028, SE = 0.508, p < 0.001; ΔSB chi-square difference test = 176.930, df = 1, p < 0.001). In addition, while girls showed an increase in depression symptoms from T0 to T2, depression levels for boys decreased (Mgirls = 0.913, SE = 0.309, p = 0.003; Mboys = −0.370, SE = 0.130, p = 0.004; ΔSB chi-square difference test = 4.956, df = 1, p = 0.026).



3.3 Effect of exposure to the COVID-19 period on the development of internalizing psychopathology

Fit indices showed that the parallel-process LGM in which the growth parameters were regressed on COVID-19 exposure, had adequate fit to the data (χ2 = 29.050, df = 14, p = 0.010; CFI = 0.987; SRMR = 0.041; RMSEA = 0.051 [90% CI = 0.024–0.078]). Results for depressive symptoms indicated that adolescents exposed to the COVID-19 period showed higher levels of depressive symptoms after exposure (i.e., at T2) compared to adolescents who were not exposed (effect of COVID-19 exposure: B = 1.806, SE = 0.606, p = 0.003, 95% CI of B = 0.619–2.993, β = 0.180, Cohen’s d = 0.172). No level differences in the intercept of depression were found pre-COVID exposure (T0: p = 0.628, Cohen’s d = −0.004; T1: p = 0.145; Cohen’s d = 0.109). Furthermore, exposed adolescents showed a larger increase in the development of depression symptoms from T0 to T2 (B = 1.095, SE = 0.512, p = 0.032, 95% CI of B = 0.093–2.098, β = 0.411, Cohen’s d = 0.243) compared to non-exposed adolescents.

For social anxiety, there were no level differences associated with COVID-19 after exposure (p = 0.071, Cohen’s d = −0.093). Analyses of intercept differences pre-COVID-19 exposure indicated that (to-be) exposed adolescents’ levels of social anxiety symptoms pre-exposure were not significantly different from non-exposed adolescents at T0 (p = 0.211; Cohen’s d = 0.141) and T1 (p = 0.946, Cohen’s d = 0.019). Furthermore, exposed and non-exposed adolescents showed no significant differences in levels of growth in social anxiety symptoms from T0 to T2 (p = 0.074, Cohen’s d = −0.157). Interaction analyses indicate that all COVID-19 exposure effects did not differ between boys and girls (all ps ≥ 0.371). For a graphical presentation of the main effects, see Figure 1. For estimates of levels and slope of symptoms of depression and social anxiety at T0, T1, and T2, per group, see Table 2.



3.4 Impact of desire for peer contact on the development of depressive and social anxiety symptoms

Main effects of desire for peer contact on the relative change in depression symptoms and symptoms of social anxiety from T1 to T2 in the COVID-19 group were estimated using a cross-lagged autoregressive model. The model for the group in total showed overall adequate fit to the data (χ2 = 4.648, df = 4, p = 0.325; CFI = 0.999; SRMR = 0.025; RMSEA = 0.025 [90% CI = 0.000–0.098]). Results are presented in Table 4. As can be seen, no main effect of desire for peer contact on the development of depressive symptoms and social anxiety was found.



TABLE 4 Results for main effects in cohort 2 of desire for peer contact on the development of depression symptoms and social anxiety and moderation by gender and emotion regulation strategies.
[image: A table displaying statistical data on symptoms of depression and social anxiety development. It includes columns for B, SE, 95% CI of B (LL, UL), p, and β, across various factors: control effects, main effects, and moderation by gender and emotion regulation strategies. Significant results are bolded, and variables include age, gender, peer contact, pre-exposure depression, and anxiety. The table is divided into sections for control effects, main effects, and moderation by adaptive and maladaptive emotion regulation strategies.]

Testing for gender differences showed interaction effects between gender and desire for peer contact for both depression symptom and anxiety symptom development (see Table 4 for estimates). In probing these effects for boys and girls, no association was found between desire for peer contact and depression development (p = 0.962) or anxiety development (p = 0.481) for boys. However, for girls, more desire for peer contact resulted in a relatively higher level of depression symptoms (B = 3.051, SE = 1.081, p = 0.005, 95% CI of B = 0.931–5.170, β = 0.243) and social anxiety (B = 2.931, SE = 0.808, p = 0.001, 95% CI of B = 1.347–4.515, β = 0.220), from T1 to T2 (pre-to during COVID-19 exposure). See Table 4 for estimates.



3.5 Moderation by emotion regulation

Tests of interaction effects between adaptive and maladaptive emotion regulation strategies and desire for peer contact indicated that there was no evidence that emotion regulation skills moderated the associations between desire for peer contact and the development of depression symptoms (adaptive p = 0.680; maladaptive p = 0.206) or social anxiety symptoms (adaptive p = 0.431; maladaptive p = 0.232). See Table 4 for estimates.




4 Discussion

This study examined the developmental pathway of symptoms of depression and social anxiety in typically developing adolescent girls and boys using a longitudinal design, as well as the impact of the specific context of the COVID-19 on these pathways. Results showed that, in line with our hypothesis, symptoms of social anxiety increased with age, though no gender differences were observed in this trajectory. Partially in line with our hypothesis, girls reported higher levels of symptoms of depression than boys at the first timepoint (average age 13) and showed increasing levels of symptoms with age, while boys showed a decrease in symptoms of depression with age. As we expected, when compared to non-exposed adolescents, symptoms of depression increased significantly more in the adolescents who were exposed to the first COVID-19 lockdown. However, no main effect was found between the two groups with regards to symptoms of social anxiety. Also contrary to our predictions, no evidence was found that COVID-19 exposure effects were different for boys and girls. Desire for more social contact with peers during the lockdown was associated with more depression symptoms and higher levels of social anxiety symptoms, but only in girls. Lastly, not in line with our expectations, there was no evidence that the ability to regulate COVID-related emotions during the pandemic moderate the association between peer contact during lockdown and development of symptoms of social anxiety and depression.

With regards to the developmental trajectories, the increase in symptoms of depression in girls is in line with earlier studies focussing on clinical depression (7, 56, 57). Gender effects are reported by others as well (4, 9). Complex interactions between for example biological factors such as hormonal changes, contextual factors such as different disadvantageous life stressors and socio-cultural factors are believed to underline these gender differences (26, 58, 59). Gender socialization theories propose that intensification of gender role expectations and societal demands during adolescence leads to boys and girls to behave differently. Girls might be socialized to be more affectionate, caring and expressive, possibly resulting in greater sensitivity to stress and other social behavior such as co-rumination (58, 59).

The observed steady increases in social anxiety symptoms are in line with other studies (11, 14). Others find an increase only in a certain age group. Nelemans et al. (14) report an increase between 12 and 15 years of age and a decrease thereafter, Van Oort et al. (12) report a decrease between 10 and 14 years of age and an increase between 14 and 16. Others report stability between the age of 12 and 16 (13). Note that due to our limited number of observations (i.e., three time-points) we were not able to investigate non-linear developmental patterns to test whether a linear or non-linear model would better fit our data. Another difference with previous work is the lack of measurable gender differences in the current study. However, reported gender differences in other studies are often small (12–14). Gender differences might be specific for certain symptoms of social anxiety such as fear of negative evaluation, social avoidance, distress in new situations and physiological symptoms (16, 60) possibly due to social role expectancies and socio-cultural differences (26). More research into specific developmental pathways of social anxiety is needed to understand the large individual differences in adolescent development of social anxiety symptoms.

In line with other research (32, 33, 61, 62) our results showed that adolescents in our second cohort who were exposed to the first 4 months of the pandemic and the subsequent lockdown had higher levels of depression symptoms than adolescents in the first cohort. Effect sizes in the current study were small but in line with other studies in the adult and adolescent population, suggesting that the pandemic had a significant negative impact on adolescent’s mood (30, 63). Conversely, we found no significant impact on levels of social anxiety. Others have suggested that a reduction in social interactions during the period of lockdown may actually have reduced stress for socially anxious adolescents. This is supported by studies finding a specific decrease in social anxiety in those adolescents who were less concerned about the constraints of being confined at home during the pandemic (30). The lack of exposure to social anxiety-provoking situations in the school environment (e.g., social groups or public speaking), may have temporarily reduced their social anxiety (32). Accordingly, COVID-related social restrictions allow for greater avoidance of social evaluation in individuals with pre-pandemic social anxiety, and this may mask their ongoing impairment (64). It is possible that this avoidance of social exposure could have negative consequences in the longer term, due to the lack of exposure possibilities and the positive reinforcement of the avoidance of social situations, which could possibly lead to more severe social anxiety after schools reopen (29). This hypothesis is underlined by a longitudinal study reporting an increase in social anxiety pre- to post pandemic (63).

In the current study, about half of all the participants stated they desired more peer contact, and this was associated with an increase in depression symptoms and social anxiety for girls. This is consistent with other studies correlating the perception of feeling less connected to friends to higher stress, depression and anxiety (30). The gender specific effect found in this study for the association between the desire for more peer contact and the increase in social anxiety is in line with one other study, linking perceived pandemic-related change in contact with friends to higher social anxiety, especially to perceived reduced contact for girls (31). It also corresponds to other studies reporting that girls experienced more loneliness during the lockdown than boys and that girls reported that not seeing their friends face to face during the quarantine negatively impacted their mental health in general, more so than boys did (34, 65). This may reflect a generally greater vulnerability of adolescent girls for changes and disconnection in peer relationships (66, 67), leading more easily to social anxiety in girls than in boys (15), or girls attributing increased internalizing symptoms to social distancing while boys did not make that attribution (25). Future research is needed to examine other explanations, such as whether this stronger effect for girls can be explained by social expectancies, different attributions or differences in desire for social support.

Finally, we found no evidence for a moderating role of either adaptive or maladaptive emotion regulation strategies for COVID-provoked emotions on the association between desire for more peer contact and symptoms of depression and social anxiety. Other studies during the pandemic found that general adaptive emotion regulation strategies partially negatively moderated the association between (different types of) pandemic related stress and adolescent general anxiety (68), and that emotion regulation difficulties increased the effect on adolescent depression (69). Possibly, the adolescents in the current study could attribute their desire for peer contact to external causes, namely the social distancing measures, resulting in more adaptive emotion regulation in terms of social anxiety and depression symptoms (58). Another possibility is that absence of this correlation is due to how the construct of emotion regulation was measured, namely with a specific focus on COVID-provoked emotions. Further research will have to consider what the impact of general emotion regulation skills is. The fact that we wanted to measure specifically COVID-related emotion regulation skills meant that adapted questions were used instead of the use of an existing instrument. Different types of emotion regulation strategies were combined into two constructs instead of measuring the impact of single strategies, because this was an initial exploration based on six questions. Other studies combine different questions into similar index scores, for example using the CERQ [see, (e.g., 68, 70)]. The fact that questions were designed specifically for this study might have had impact on the validity of these indexes. However, reliability based on Cronbach’s alfa’s was acceptable. Further research could investigate if emotion regulation skills in general moderate the association between desire for peer contact and levels of depression and social anxiety.

This study had several strengths. First, this study was able to compare the developmental trajectories of internalizing symptoms in two cohorts, one of which was exposed to the COVID-19 measures. Second, due to the longitudinal design we were able to compare the actual developmental pathway of depression and social anxiety during the period when adolescents were exposed to the pandemic. Third, we were able to examine the impact of desire for peer contact during the lockdown on the development of symptoms of depression and social anxiety, in a developmental phase in which social contact is so important.

The current study also had several limitations. First, during the last assessment of the second cohort, attrition was relatively high compared to other waves as all questionnaires had to be administered online. The group that dropped out had significantly higher depression symptoms at T0 but not at T1. This was also the case when we compared the group that was exposed to COVID-19 and dropped out during the online assessment during the pandemic, to the included sample from this cohort at T0 and T1. This could mean that the most vulnerable group in our sample may have dropped out before the start of the pandemic. Other research has suggested that the adolescents that already suffered from internalizing psychopathology, were very vulnerable to the effects of the pandemic and subsequent measures (71). Therefore, the effects found in this study on the development of depression may be higher in the total population. Also, we wish to emphasize that the analyses were carried out under the assumption of the Missing at Random (MAR) mechanism. We presume that the missing data is systematically correlated with the observed data only (e.g., high depression scores at T0), suggesting that non-ignorable mechanisms are negligible (72, 73). Furthermore, as pointed earlier, FIML was used to handle missing data, generally known as a strong estimation method for missing value analysis (74). Second, because there were only three measurements per participant, we were only able to model a linear latent slope, and results regarding effects on the growth rate of internalizing psychopathology are likely underestimated. Furthermore, potential non-linear developmental patterns (e.g., accelerated growth after prolonged exposure) could not be tested. During the pandemic there may have been a general reluctance toward face-to-face contact within the population, which could affect the reported desire for in-person contact. However, our measure of desire for peer contact included online forms of contact, thereby circumventing measurement issues resulting from potential fears for in-person contact. Finally, we measured emotion regulation specifically in relation to the COVID-19 pandemic, making the results less comparable to studies focusing on emotion regulation in general.

Future research is needed to clarify possible long term consequences of this period of reduced peer contact for internalizing psychopathology as well as other outcomes. Studies such as the HBSC cohort (8) are important to continue to monitor the impact of the pandemic on this vulnerable age group. Another direction for future research includes how social media use influences the interplay between peer contact and mental health during pandemics, as much social contact in this period has been online (75, 76). In addition, the periods of lockdowns and school closures posed many other challenges for adolescents which may have impacted their development. These include the disruption to learning, delays in exams and the effects increased exposure to negative interactions in the home environment, such as domestic violence (77, 78).

To conclude, in a Dutch sample of typically developing adolescents there was an increase in symptoms of social anxiety for boys and girls and in depression for girls, whereas boys showed a decrease in depression symptoms, between the average age of 13 and 15. Exposure to the COVID-19 pandemic was associated with an increase in self-reported symptoms of depression and anxiety. For adolescent girls, this increase was moderated by their desire for more peer contact.
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Objective: This study investigated the effectiveness of a 7-weeks peer-to-peer program for young people aged 15 to 25 years with depression or anxiety symptoms in Denmark.
Methods: A total of 483 participants (72% women) participated in the program and the evaluation. The participants completed questionnaires at baseline, postintervention, and at 5-month follow-up to assess changes in depression symptoms (using Beck’s Depression Inventory-II), anxiety symptoms (using Spielbergers State–Trait Anxiety Inventory for Adults) and self-efficacy in controlling or managing the illness (using the personal control subscale from the Illness Perception Questionnaire-Revised). Analyses were done using repeated measures mixed linear regression models. Moreover, a register-based matched comparison group was derived as a comparison to assess changes in being in education and employment at 8-month follow-up.
Results: Within the intervention group, both depression and anxiety scores declined across the 5-month follow-up compared to baseline (b = −9.6, 95% CI: −11.2, −8.1 for depression symptoms). The self-efficacy score increased from baseline to post-intervention (b = 1.4, 95% CI: 1.0, 1.8) and this level was maintained at follow-up. More than half of the participants were in education at baseline while 24% received social transfer payments. Compared with matched comparison group, a lower proportion of the intervention group remaining in education (71% vs. 80%). Among participants who were employed at baseline, a higher proportion of the intervention group were enrolled in education (27% vs. 19%) and were unemployed (14% vs. 4%) compared to the matched comparison group.
Conclusion: This study supports the effectiveness of a peer-to-peer intervention for depression and anxiety symptoms, and self-efficacy in symptom control. However, mixed effects on education and employment were observed, indicating a negative impact on education among those initially enrolled and a higher proportion of employed participants starting education.
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Introduction

Depression and anxiety are common mental disorders in the general population (1). In children and adolescents (10–19 years), the worldwide prevalence is estimated to 6.5% (95% CI 4.7–9.1) for anxiety disorders and 2.6% (95% CI 1.7–3.9) for depressive disorders (2). In the last decade, prevalence rates have been increasing, and in Denmark, where this study took place, the prevalence of young people receiving treatment for depression and/or anxiety tripled from 2006 to 2016 (3). By the age of 18, 15.01% of children and adolescents in Denmark are diagnosed with a mental disorder (4).

These negative trends in mental health might have been exacerbated by the Covid-19 pandemic. Evidence suggests that, globally, 1 in 4 youth experienced clinically elevated depressive symptoms and 1 in 5 experienced clinically elevated anxiety symptoms during COVID-19. These estimates increased over time, double pre-pandemic estimates. Thus, an influx of mental health care utilization could be expected, and allocation of resources to address child and adolescent mental health concerns are an important public health concern (5).

Mental disorders have short-and long-term consequences. Emotional problems in childhood and youth show continuity with emotional problems later in life and have been associated with impaired functioning in adulthood, including working life (6). Previous research has found a prospective association between emotional problems and poor school attainment, especially for depression (7). Depression is currently the leading cause of disability among adolescents (8), and systematics reviews have shown that adolescent depression is associated with poorer academic performance (9) and reduced odds for completing high school and entering postgraduate education (10). As education is associated with long-term economic growth, trends in adolescent mental health therefore have implications at the societal level.

Mental health care utilization among young people remains low, and less than half of young people with mental health problems receive help (11, 12). Neufeld et al. have shown that young people receiving mental health care (including general practitioner or other specialized mental health caregiver) at age 14 years have a lower likelihood of depression by age 17 years. This finding supports the improvement of access to adolescent mental health services (12). Barriers in access to mental health care include poor mental health literacy (i.e., ability to recognize symptoms), stigma and negative attitudes toward mental health care (13, 14).

The term treatment or mental health care covers a wide range of therapies and interventions. The traditional forms, i.e., cognitive therapy and other therapies, share three characteristics related the mode of delivery (typically in person a one-to-one with individual, couple, or family), the setting (clinic or health care facility) and the therapist (highly trained professional, e.g., master’s or doctorial level) (15). One limitation of this model is the degree to which it can be extended to reach the many individuals in need, especially considering current and future shortages of mental health professionals. Kazdin (15) therefore proposes that we develop new models to close the current treatment gap. These model(s) should be focused on:

	1. Reach and scalability, i.e., intervention capacity to reach individuals not usually served and to be applied on a larger scale.
	2. Affordability, i.e., lower costs compared to traditional models.
	3. Expansion of setting, i.e., bringing interventions to everyday settings.
	4. Task shifting to increase the number of interventions providers.
	5. Feasibility, and flexibility, i.e., ensuring that interventions can be implemented and adapted to local conditions and needs of diverse groups (15).

How these interventions are best delivered requires more research and innovation, and strategies also require evaluation even if randomized controlled trials are not possible (16).

The aim of the present study is to evaluate a peer-to-peer self-management intervention for young people with anxiety and depression. The intervention named LAT is a community-based intervention delivered by non-mental health specialist in a group format based on principles of empowerment and self-efficacy. LAT has previously demonstrated that it has a positive effect on anxiety and depressive symptoms among adults in a randomized controlled trials (RCT) (17).

The evaluation serves two purposes. First, the primary aim was to assess changes in participants’ depressive and anxiety symptoms and self-efficacy in controlling or managing the illness before and after the intervention. We did not have a control group for this purpose Secondly, we aimed to explore whether the intervention could have a positive effect on educational and labor market attainment. For this purpose, we used a register-based matched comparison group design.



Materials and methods


Study designs

We used two study designs. An observational before-after study was conducted from 2017 to 2019 in 39 Danish municipalities to evaluate the questionnaire-based outcomes (depression, anxiety and self-efficacy in controlling or managing the illness). The analyses comprise data from three time-points. The participants completed the first questionnaire (baseline) before the intervention, the second questionnaire was fulfilled in the end of the last session of the course (post-intervention) and a third questionnaire was sent out 5 months after baseline.

A propensity score-matched comparison group design was used to evaluate the register-based outcomes (being in education or employment). The linkage of information from various registries was facilitated by the unique personal identification number assigned to every Danish citizen, which intervention participants were asked to provide in the baseline questionnaire. We employed propensity score matching on register-based variables measured before the intervention to create a comparison group. We use this group to estimate the intervention’s effects on being in education or employment 8 months after baseline.



Participants and recruitment

The target group for the program is young people aged 15–25 who have symptoms of anxiety and/or depression. The recruitment of participants was undertaken by coordinators designated by Danish municipalities (local governments), using methods such as posters, advertising on social media, and outreach at general practitioners’ offices and schools. Before a participant was granted a place in the course, they had a pre-meeting with a municipal coordinator. At this meeting, the municipal coordinator assessed whether the young people met the following inclusion criteria: self-reported symptoms of anxiety and/or depression, or previous experiences with anxiety and/or depression; willingness to engage in group activities and motivated to work with self-help strategies; ability to comprehend and process information at a level that supports benefiting from the course; voluntary participation; and no signs of aggressive behavior. The screening procedure for including participants has been described in detail elsewhere (18).



Intervention

The LAT program is a peer-to-peer, group-based program based on the self-management program “New Beginnings” developed by Kate Lorig, Stanford University. This program was provided to the Danish Municipalities by The Danish Committee for Health Education (a non-governmental organization). Young people are highly influenced by peers in values, decision-making and emotional responses. Peer influence on health and well-being is particularly pronounced during this stage of life, suggesting significant potential for peer-to-peer approaches. The program employs a peer-to-peer model in which both instructors and participants have firsthand experience or are currently dealing with symptoms of anxiety and/or depression. Instructors are chosen for their personal experience with these symptoms, although one may have a close relative who does. While the goal was to recruit instructors with direct personal experiences of anxiety and depression, in a few cases this was not possible in practice (18).

The LAT spans 7 weeks, encompassing seven 2.5-h modules, with its content rooted in research literature on self-management and self-efficacy (19). Each module explores 5–7 themes and activities, covering topics such as managing difficult emotions, cognitive techniques, positive thinking, communication, problem-solving, action plans, and collaboration with the healthcare system. Each group involves up to 14 participants and two instructors.

Peer-to-peer instructors, guided by a structured manual, undergo comprehensive training involving two sets of two-day sessions. This training not only educates them on effective instruction but also assesses their ability to serve as positive role models. Throughout the training, instructors receive guidance on constructive interaction with participants. They are certified when completing their training. After 2 years, they receive 2–3 tutorials to be re-certified.

The program is anchored in municipalities (local governments). A local coordinator from the municipal administration was responsible for recruitment. The program was embedded in various municipal settings, such as health centers, labor market administrations, and community psychiatry, adapting to local needs and resources. This approach ensures the program’s accessibility and relevance to diverse communities. Each municipality facilitated between one or two groups.



Data collection

For the questionnaire-based study digital self-administered questionnaires were used. These questionnaires included questions on socio-demographic, depression, anxiety, and self-efficacy. The first questionnaire was filled out before participation in the course (T1, baseline) during a pre-meeting with the coordinator, who is responsible for both distributing and collecting the questionnaire. The second questionnaire was completed at the end of the last course session (T2, postintervention). Participants who were absent received a link to the questionnaire via email. The third questionnaire was sent out by email 5 months after the start of the course (T3, follow-up).

The data on the participants was transferred to the research servers of Statistics Denmark, who merged them with administrative registers and anonymized the data such that there was still an anonymized identifier of the individual. We had access to detailed register data on (i) educational enrolment and completion with starting and ending dates; (ii) weekly data on types of income transfers received and labor market attainment. In addition to data on education and work status, we had access to a range of variables in several Danish nationwide registers which was utilized to generate the propensity score.



Outcomes


Depressive symptoms

Depressive symptoms were assessed using Beck’s Depression Inventory-II (BDI-II) (20). The BDI-II comprises 21 items, each with four response options on a scale ranging from 0 to 3. The total score ranges from 0 to 63, with higher scores indicating more pronounced symptoms of depression.



Anxiety symptoms

To evaluate anxiety symptoms, we used Spielbergers State–Trait Anxiety Inventory for Adults (STAI) (21). STAI comprises 20 items with a four-point Likert scale (from 1 to 4). The total scores range from 20 to 80, higher scores indicating more pronounced anxiety symptoms.



Self-efficacy in controlling or managing the illness

Self-efficacy in controlling or managing the illness was assessed using the personal control subscale from the Illness Perception Questionnaire-Revised (IPQ-R) (22). It is composed of six items with a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree), higher total scores representing higher levels of perceived personal control over symptoms.



Education or employment

Educational and employment status were obtained from Danish population-based administrative registers. Educational status was identified in the Student Register at Statistics Denmark (23). The Student Register contains individual-level information on all persons enrolled in education. It is a cumulative register which is updated once a year (September 30) based on the educational institutions’ administrative records. The register contents start date for enrollment and end date for graduation or dropout.

Employment status was identified from the register DREAM from the Danish Ministry of Employment which contains data on both employment and use of social welfare transfer payments. DREAM comprises information on the weekly social transfer payments (such as paid long-term sick leave, disability pension, unemployment benefits), and the degree of employment for each month (workhours/month).

We categorized education and employment status into four groups:

	(1) In education: registered in the Student Register as enrolled in an education or in the DREAM database as receiving an education grant;
	(2) In employment: degree of employment is larger than zero in the DREAM database among persons not enrolled in an education;
	(3) Receiving social transfer payments: registered in the DREAM database as receiving social transfer payments (except education grant);
	(4) Outside the system: not registered in the Student Register, nor having any employment status, nor receiving social transfer payments in the DREAM database.




Statistical analysis

Percentages were calculated for demographic variables and education and employment status at baseline, by the study populations for the before-after design and the matched comparison group design, respectively.

For depression and anxiety symptoms and self-efficacy in controlling or managing the illness, repeated measures mixed linear regression models were fitted to the entire longitudinal data. Pairwise comparisons examined differences at postintervention and follow-up relative to baseline (reference timepoint). Values are presented as mean and 95% confidence interval (CI). We performed multiple data imputation to deal with missing data at postintervention and follow-up by imputing missing values in 20 datasets.


Matched comparison group design

For the education and employment outcome, we used a propensity score matched comparison group design utilizing data from Danish nationwide registers. The baseline is the date of the pre-interview for the intervention participants (when more than one date was available, the earliest was used), and the matched comparison participants have been assigned the same baseline date.

The comparison group was matched on all known characteristics using propensity scores. We included a broad series of variables in the estimation of propensity including both information on the young person and their parents. Information on the young person included health care use (contact to psychiatric hospital, psychologist, hospital contacts due to anxiety and depression), medication use [sleeping medicine, antipsychotics, antidepressants, sedatives, and attention deficit hyperactivity disorder (ADHD) medications], socioeconomic factors (age, sex, residential situation, urbanization, ethnicity), educational level (highest attained education, grades in compulsory school, interrupted education), income (transfer income, disposable income), and municipal interventions (special education, placed in out of home care). Information on parents included mortality, highest attained education, socioeconomic position, and psychiatric hospital contacts.

We trimmed the dataset by excluding intervention persons with higher propensity score than any reference persons (n = 8), and reference persons with lower propensity score than any intervention persons (n = 13,607). We conducted a 1:5 match based on the greedy nearest neighbor where for each course participant, the five nearest non-participants were randomly selected. After matching, we compared propensity scores between course participants and the comparison group to assess if there was an overlap. A descriptive analysis has been conducted to assess the extent to which balance has been achieved on all included variables between the intervention and comparison groups.

Subsequently, we performed stratified analyses by baseline educational and employment status (‘in education,’ ‘employed,’ and ‘social transfer payments’). Within each of the three groups, we calculated the proportion who were in education, employed, receiving social transfer payments, or outside the system at the 8-month follow-up. We used chi2 tests to compare the intervention and comparison groups.

Data were analyzed using SAS statistical software, version 9.4 (SAS Institute Inc., Cary, NC, United States).





Results

A total of 483 young people from 39 municipalities accepted the invitation to participate in the intervention and completed the baseline questionnaire for the evaluation. For the before-after study, 67% (325/483) responded to the postintervention questionnaire and 33% (158/483) responded to the follow-up questionnaire.

For the register-based matched comparison study, 83% (401/483) of the intervention participants were included. The reasons for exclusion were a lack of a full personal identification number (n = 48), age ≥ 26 (n = 8), participated in more than one course (n = 5), and trimming (n = 8). Moreover, 13 participants could not be tracked in the administrative registers, possibly because their personal identification number was not typed correctly.

Table 1 shows the characteristics of the student population for the before-after study and the matched comparison group study. Of the study populations, 44–48% were in the age of 18–21 years, and 72% were women. More than half of the study population were in education at baseline and almost one-fourth were unemployed.



TABLE 1 Baseline characteristics of study samples.
[image: Table comparing demographics and treatment of anxiety or depression between a before-after design and a matched comparison group design. Categories include age group, sex, educational level, treatment type, and employment status. The table shows numbers and percentages for intervention and reference groups. Annotations note that before-after sample data were self-reported, while matched comparison data were register-based.]


Anxiety, depression and self-efficacy in controlling or managing the illness over time

There was a decrease on depression symptoms from baseline to postintervention (mean difference = −8.2, 95% CI −9.4, −7.0) and to follow-up (mean difference = −9.6, 95% CI −11.2, −8.1) in the intervention group (Table 2). There was also a decrease on anxiety symptoms from baseline to postintervention (mean difference = −5.8, 95% CI −7.2, −4.4) and to follow-up (mean difference = −6.8, 95% CI −8.6, −5.0) in the intervention group. Self-efficacy in controlling or managing the illness increased from a mean score of 20.3 to a mean score of 21.7 at post-intervention and follow-up assessments (mean difference = 1.4, 95% CI 1.0, 1.8 at post-intervention).



TABLE 2 Change in depression, anxiety and self-efficacy in controlling or managing the illness from baseline to postintervention and follow-up.
[image: Table showing mean scores and changes for depression, anxiety, and self-efficacy at three time points: baseline, post-intervention, and follow-up. Depression scores declined from 27.5 to 17.9, anxiety from 52.2 to 45.4, and self-efficacy increased from 20.3 to 21.7. Mean changes indicate significant improvements, with p-values less than 0.0001.]



Being in education or employment at 8-month follow-up

We found that 71% of the intervention participants who were in education at baseline remained in education at 8-month follow-up, whereas 80% in the comparison group remained in education at 8-month follow-up (p < 0.0001) (Table 3).



TABLE 3 Changes in attainment to education and employment, stratified by educational and employment status at baseline.
[image: A data table showing follow-up outcomes at eight months for three groups: "In Education at baseline," "Employed at baseline," and "Social transfer payments at baseline." Each group is compared between intervention and reference categories. Outcomes measured include percentages for "In education," "Employed," "Social transfer payments," and "Outside the system," along with p-values. The "In Education" group shows a significant p-value of less than 0.0001, while "Employed" has a p-value of 0.02. The "Social transfer payments" group has a p-value of 0.07.]

Among the young people who were employed at baseline, enrollment in education was registered for 27% of the intervention participants compared to 19% among the comparison group, whereas 14% became unemployed in the intervention group compared to 4% in the comparison group (p = 0.02).

Among the group of young people who were receiving social transfer payments at baseline, 16% enrolled in education among the intervention group compared to 8% among the comparison group. However, the difference was not statistically significant (p = 0.07).




Discussion

In the current study, there was a decrease in depression and anxiety symptoms and an increase in self-efficacy in controlling or managing the illness in the intervention group from baseline to postintervention, which were maintained at follow-up. Our findings indicate a negative effect on education and employment status among participants being in education at baseline, while a larger proportion of intervention participants in employment at baseline initiated an education, compared with the comparison group.

Our study contributes to knowledge about peer-to-peer interventions targeting young people with anxiety and depression symptoms. Although evidence supports positive effects on depressive symptoms in peer-to-peer interventions targeting (24), very few studies have been conducted among young people (25).

Compared to the previous LAT-intervention for Danish adults over 18 (LAT-18+), we found that the decrease in anxiety and depressive symptoms are similar or higher among the young participants in the present study. Depressive symptoms decreased by 8.2 points at T2 among young participants, compared to 7.1 points among participants in LAT-18+. Likewise, anxiety symptoms decreased by 8.2 points at T2 among young participants, compared to the 5.3 points among LAT18+ participants (17). Although we do not have a control group to establish causal effect of the intervention, the results show improvements in depressive and anxiety symptoms and self-efficacy in managing the illness comparable to those seen in the adults participating in the RCT. Thus, the results suggest that the intervention may also be beneficial for young people.

The results regarding the educational and labor market attainment are somewhat more mixed. Overall, improvements in self-efficacy in controlling or managing the illness and mental health do not seem to translate directly into more favorable educational or work trajectories compared to the comparison group. A recent review of educational- and vocational services targeting young people with psychiatric conditions found that services based on the individual placement and support (IPS) model improved employment outcomes. The authors conclude that adapting the model to include more comprehensive educational support and skills training is important to improve post-secondary educational outcomes (26). Our findings may reflect weaknesses in the design (which we will discuss later) but could also reflect that LAT does not include educational support or vocational skills training (and did not have as goal to improve educational and employment outcomes).


Strengths and limitations

The strengths of this study include a relative long follow-up period encompassing both immediately postintervention and a longer follow-up assessment and participation from almost half of the municipalities in Denmark. Furthermore, using identical outcome measures as employed in the evaluation of the course among participants aged 18 years or older enhances the comparability and reliability of the findings (17). This study has important limitations to consider. First of all, there was no control group included in the evaluation of changes in depression, anxiety, and self-efficacy; therefore, it is not possible to assess whether these changes would have occurred naturally. It is a common phenomenon that improvement naturally occurs over time. For example, the results from the intervention among adults (LAT-18+), show improvements in the control group as well, even though they did not participate in the course (17). In the evaluation of education and employment status, a strength is the construction of a comparison group that resembles intervention participants on a range of many selected characteristics. This is based on information from various registries, including data on sociodemographic and health, encompassing aspects such as contact with psychiatry, counseling, and the use of specific medications. However, unlike a RCT, the propensity score method ensures comparability only on the variables included in the model, leaving room for potential unobserved differences. A significant challenge is the inability to directly match on anxiety and depressive symptoms since this information is not available in the registries. As not all individuals with symptoms on anxiety or depression seek treatment, we cannot rule out the possibility that the two groups differ in terms of symptom burden. This implies that the observed effects may also reflect differences in the mental health of the intervention and comparison groups at baseline; if there was a higher proportion in the comparison group with lower symptom burden compared to the intervention group, it may obscure the intervention effect, potentially leading to an underestimated impact of the course.



Implications

The LAT is a tertiary prevention, as it is not designed as an alternative to cognitive behavioral therapy (CBT) or medical treatment. The main aim of the intervention is to help participants manage their symptoms in daily life and reduce anxiety and depressive symptoms. It represents a type of novel intervention delivered by non-health specialists in a community setting and thus has the potential to meet Kazdin’s criteria for effective and scalable mental health promotion interventions: reach and scalability, affordability, everyday settings, task shifting, feasibility, and flexibility (15).

In a comprehensive process evaluation, we found that LAT implementation on a larger scale was feasible, and that the intervention was acceptable for a diverse group of participants (18). Furthermore, we also found that the intervention was likely to be successful in reaching young people who are not receiving more standard types of treatment in the health care system, as 19% of participants did not receive any help to manage their anxiety and depression symptoms at baseline. Among those who did receive mental health care, the most common treatments included therapy delivered by a psychologist (48%), medical treatment (30%), and psychiatric treatment (29%). Thus, the intervention may reach young people who are hesitant to engage in traditional therapy and/or treatment. The participants also highlighted the group format and the peer-to-peer concept, i.e., that the instructors who delivered the intervention themselves had experiences with anxiety and depression symptoms and therefore were better able to understand their situation (18).

However, recruitment and attrition of instructors were found to be challenging. To overcome this challenge some coordinators had to mix instructors with experienced professionals who also had personal experiences with anxiety and depression symptoms and therefore also served as role models. It was also an important finding that peer instructors needed adequate support to ensure that they did not get overwhelmed during the intervention (18).

More generally, peer support does represent an innovative approach to promote the mental health of people with mental health issues. It has found application across diverse contexts, including addiction, substance abuse, and mental health services catering to distinct demographic subgroups such as families, youth, and individuals with disabilities (27, 28). Existing literature indicates that the positive impact of peer support is not confined solely to recipients but also extends to the well-being of the peer support workers themselves. Nevertheless, this promising approach comes with various challenges, encompassing issues like inadequate compensation, social stigma, ambiguous role delineation, feelings of alienation, struggles with skill deficiencies, limited training opportunities, emotional strain associated with aiding others, and the simultaneous task of maintaining personal physical and mental health (29). Unsurprisingly, these hurdles often contribute to elevated attrition rates among peer support workers in mental health settings, as noted in previous studies (29).

The findings of this study did support the effectiveness of LAT as a community-based program tailored to assist young individuals coping with anxiety and/or depression symptoms. Nevertheless, the effects on education and employment yielded mixed results, suggesting a negative influence on the education and employment status of participants who were in education at baseline. Conversely, some positive effects were observed among those who were not enrolled in education at the baseline assessment. Future intervention research should explore the adaptability and implementation of the program within different cultural and organizational settings. The straightforward nature of the intervention suggests its potential applicability and transferability to diverse settings.
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Background: There is an escalating concern for the mental health of university students being recognized as a high-risk group for psychological distress. Despite research emphasizing the need to integrate mental well-being into higher education, existing interventions primarily focus on challenges and support services, leaving a gap in practical insights for promoting mental well-being at the university as a whole.
Objectives: This paper aims to cover the theoretical and methodological foundations for the design and development of a complex multi-level intervention called the ABCs of mental health at the university (ABC-uni).
Methods: Following the MRC framework for complex interventions, the design and development of a novel complex intervention is described (Phase I). Using the socio-ecological model and incorporating principles from health promotion charters, capacity building, organizational change models, and the principles of the ABCs of mental health a program theory for mental health promotion at the university is proposed. Following this theoretical foundation a logic model outlines the ABC-uni intervention components at structural, community, and individual levels. The components include staff training, campaign materials, a photovoice project, integration of mental well-being literacy into introductory programs, a credit-bearing course, and an online module. Preferably, most of these components are developed and carried out collaboratively with students at the university. As proposed in the logic model expected outcomes encompass heightened awareness, supportive environments, commitment, and accountability, aiming to enhance mental well-being across the entire university. The design and development of the intervention components occur at a Danish public university.
Discussion: This section addresses the strengths and limitations of the design of the ABC-uni intervention. Future research will cover the feasibility phase of each components of the ABC-uni intervention (phase II). The conceptual framework and program theory outlining mental health promotion at the university, along with the detailed description of the intervention components, provides valuable insights for fostering mental well-being in the university community.
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1 Introduction


1.1 University students’ mental health and well-being

Young peoples’ mental health and well-being have been a public health issue of increasing concern in recent years with a growing body of empirical research showing that university students are a ‘very high-risk population’ for psychological distress and mental disorders (1). When young people enter university, they are introduced to new demands and stressors that can profoundly affect their mental health and well-being (2, 3). To date, much of the research on university student well-being has focused on investigating the prevalence of psychological distress and on the use of support services for students experiencing mental health problems (1).

Mental health is more than the absence of mental disorders or disabilities, and can be seen as a continuum throughout life, encompassing positive aspects and our ability to connect, function, cope and thrive (4). In a salutogenic perspective focus is on positive aspects of mental health, also labeled mental well-being, and on protective factors for mental well-being, adding value beyond what is achieved from a pure risk reduction perspective (5, 6). This is outlined in the theory of salutogenesis emphasizing the concept of sense of coherence as an orientation toward life as being understandable, manageable and meaningful (6, 7).

Individual, family, community and structural factors may protect or undermine individuals’ mental health and change their position on the mental health continuum. As factors determining mental health and well-being are multisectoral, multi-level interventions to promote and protect mental health and well-being should also be delivered across multiple sectors and hence also in the higher educational sector (4). The socio-ecological model of mental health and well-being identifies several levels of importance when looking at protective factors: individual (e.g., mental well-being literacy, emotional resilience), community (e.g., sense of belonging, social support), and structural (e.g., supportive environment, social, economic, and cultural conditions) (8–10). Several studies have shown a correlation between high levels of mental well-being among university students and a spectrum of positive outcomes, including improved learning, reduced dropout rates, and elevated levels of life satisfaction (11–13).

Establishing supportive environments is recognized as crucial for promoting mental health and well-being, as individuals are significantly influenced by the structures surrounding them (14). This is also the case for students in higher education (15). Given that a substantial proportion of students will experience mental health difficulties during their time at university, it is important to consider how universities can ensure to provide supportive and ‘mental health-promoting’ environments (16, 17). Therefore, more research is needed on how to promote mental well-being in the university context.



1.2 Promoting mental well-being in the university context

Higher education holds a unique role in society with potential for providing transformative education, engaging student voices, and advocating for the well-being of individuals and communities. Positioned at the forefront of the knowledge society, universities have the potential to generate and implement knowledge to enhance public mental health both within and outside the university. Indeed, this appears highly pertinent, considering the association between mental well-being and learning (11). Poor mental health and low well-being can impact academic achievement (18), and low levels of resilience can limit a student’s learning capacity and engagement with consequences for continuation and attainment (19). At a more philosophical level, higher education is also about cultivating “a complete, integrated person” emphasizing the importance of incorporating a focus on mental well-being and not solely concentrating on academic aspects (20).

Embracing the principles of Health Promoting Universities, it is proposed to integrate health into everyday operations, aligning with Mental Health Promotion (MHP) strategies (21, 22). To do this in a university setting, the five actions for health promotion proposed by the Ottawa Charter (23) can be applied. As described in the Okanagan International Charter for Health Promoting Universities and Colleges (22), the following actions are specifically tailored to the university setting:

	1. Embed health in all campus policies: ensure policies focus on health, well-being, and sustainability across individuals, campus, community, and environment.
	2. Create supportive campus environments: enhance the campus as a living laboratory for studying and supporting health, well-being, sustainability, and resilience.
	3. Generate community action and a culture of well-being: foster empowered, connected, and resilient campus communities that prioritize care, compassion, collaboration, and community action.
	4. Support personal development: build resilience, competence, and life skills in students, staff, and faculty to help them thrive as engaged citizens.
	5. Create or re-orient campus services: design services to support equitable access, enhance health and well-being, and promote a supportive organizational culture.



1.3 A whole university approach

This aligns with the concept of a ‘whole university approach’ emphasizing the intricate interrelation of students’ living conditions, learning environments, access to support, and sense of community in influencing mental well-being (24). This approach underscores that mental health support should extend beyond isolated services provided by specialist teams and thus should be integrated into all aspects of university.

In schools, contemporary frameworks for MHP frequently involve whole-school approaches, such as the World Health Organization’s ‘whole school approach to mental health promotion’. This commonly used approach is based on three interrelated pillars: curriculum, teaching and learning; the school ethos and environment; and family and community partnerships, which presents a clear and manageable framework for schools to engage with (25), and which bears relevance to the higher education sector. It is notable that a crucial element of this approach is ‘curriculum, teaching and learning’. Thus, it is unsurprising that embedding mental well-being in the learning experience of higher education students has been recognized as an opportunity for a holistic, student-centered approach to mental well-being and that it is considered as an important element of the whole university approach (21). Indeed, the curriculum, identified as the sole assured point of contact between students and the university, presents a valuable avenue for implementing preventive measures to enhance student mental health and well-being (26). This involves adopting inclusive pedagogical approaches (13), embedding well-being interventions into their curriculum in the recognition that teaching, pedagogy, and assessment practices can support higher education student well-being (1) and including (or ‘infusing’) discipline-relevant mental health-related content into the curriculum (27), increasing student mental well-being literacy understood as vocabulary, knowledge and language skills that may be intentionally used to maintain or improve mental well-being of oneself or others (28). Strong peer connection, teacher-student interaction (13), and communication are also pivotal to well-being and learning (29).

Moreover, working in partnership with students is increasingly recognized as an important aspect of a whole university approach to mental well-being (30), and participatory approaches are increasingly prioritized in the sector. In the UK, the University Mental Health Charter (21) requires universities to work in partnership with students throughout the different dimensions of the framework, and examples of staff-student partnerships are becoming increasingly common. Lister et al. (31) describe co-creation projects in two universities to create resources and initiatives to support student well-being. In the same line, the classroom (be it online or face to face) and teaching practices contribute to experiences of mental health and well-being (13, 32). Importantly, all the aspects of the student learning experience, from the classroom culture to the physical learning spaces, from the course design and curriculum content to the assessment and feedback strategies, from the group work and teacher-student dynamics to the available online support can impact on student mental health and well-being in a positive or negative manner, and can act as enablers or barriers to student mental well-being (33). Moreover, it has been observed how student-centered learning experiences that hinge on active learning and student participation sustain student well-being (13, 31).

In the pursuit of the shared objective to enhance mental well-being and apply a whole university approach including individual, community, and structural levels, we propose to use a clear framework for MHP.



1.4 The ABCs of mental health: a research-based framework for mental health promotion

The ABCs of mental health (ABC) provides a research-based framework and principles for MHP. In Denmark the work with implementing the framework is organized as an interdisciplinary and multisectoral partnership called the ABC-partnership. The ABCs is inspired by Act-Belong-Commit, a universal MHP initiative developed at Curtin University, Western Australia (34). The ABC-partnership aims to (1) increase knowledge and understanding of what individuals can do to strengthen their own and others’ mental health and well-being and (2) create and support the best conditions for mental health and well-being for the entire population across life circumstances and conditions. The approach involves utilizing research-based information, fostering capacity building, sharing knowledge, and promoting collaboration across various disciplines and sectors (35, 36).

The ABCs is theoretically rooted in a salutogenic perspective inspired by the work of health research pioneer Aaron Antonovsky (1923–1994) and his resource-and possibility-oriented understanding of health (37). The ABC-framework can be understood as a principle-based approach (38, 39). This indicates that the ABCs is not a standardized, manual-based intervention that follows specific procedures and is implemented uniformly across all settings. In a principle-based approach overarching principles guide the work, in this instance, MHP and can inspire innovation at the local level and provide guidance for adapting and implementing the framework (40). The five guiding principles in the ABCs are as follows:

	1. Take a universal approach: mental health concerns everyone no matter their mental health status, socioeconomic background, age etc.
	2. Use the ABC messages explicitly: (A) Do something, (B) Do something with someone and (C) Do something meaningful.
	3. Adapt a salutogenic understanding of mental health and well-being: focus on protective and mental health promoting factors, resources, and settings.
	4. Promote collaboration across sectors: mental health is something we create together.
	5. Adapt initiatives locally: apply the framework to new or existing interventions.

A process evaluation among ABC-partners in Denmark highlighted that the framework provided relevant knowledge on MHP to stakeholders and fostered intersectoral and interprofessional collaborations by providing a common language for MHP (35). However, the evaluation also pointed out that its bottom-up approach requires time and resources, as well as a continuous deliberate balance between local adaptability and concrete guidance when engaging implementers. A study evaluating the impact on approximately 3,000 randomly chosen individuals in Denmark revealed that those familiar with ABC gained new insights, engaged in self-reflection, and became more open to discussing mental health with others (36). Additionally, the awareness of ABC promoted mentally healthy behaviors. The analyses included both individuals with and without mental health issues, showing a consistent trend, with slightly higher figures observed among those experiencing mental health problems. Finally, a recent report from the OECD, included ABC as a case study representing an integrated approach to MHP (41).

Despite the positive experiences reported, there is a notable gap in understanding how ABC can be adapted and implemented within a university context.



1.5 Strategies and mechanisms for capacity building for mental health promotion at the university

To implement the ABC-principles there is a need for capacity building at various levels at the university. In the health promotion literature capacity building has been defined as “an approach to the development of sustainable skills, organizational structures, resources and commitment to health improvement in health and other sectors, to prolong and multiply health gains many times over” (42).

In order to implement capacity building for MHP across various levels (e.g., students, campus, university staff and faculty members), five strategies have been identified as critical: leadership, infrastructure and organizational change, workforce development, partnerships and resource allocation (43, 44). To operationalize these strategies, the theoretical work by Hernantes et al. (45) about intersectoral action and building capacity for health promotion can be adapted to the university context. We therefore propose that the ABC-principles could stimulate the promotion of mental well-being at university through five mechanisms: a shared vision, using a common language, creating a supportive environment, and adopting participatory practices.

These mechanisms will enhance the engagement of the university community in promoting mental well-being and strengthen the sense of belonging to a culture of well-being among all members of the university context. Belongingness is the main crucial precursor of commitment (46), and when experienced collectively among students as well as staff, could help to ensure the sense of responsibility and accountability (45). As a result, we hypothesize that the above-mentioned mechanisms will lead to increasing awareness, knowledge, skills and resources among students, staff, and the broader university context. At the same time, they will increase the commitment and accountability of various stakeholders and university decision makers (e.g., university board, heads of departments and deans) by helping them to understand that mental well-being issues is a shared responsibility which cannot solely be solved by focusing on treatment and prevention, but also needs to focus on promotion and take actions accordingly.



1.6 Developing a comprehensive and multi-level intervention to promote mental well-being

Despite recommendations, positive experiences, and knowledge on MHP, there is a gap in understanding the design and implementation of a whole university approach to students’ mental well-being: What should the design encompass at which levels, how should it be shaped, and how should it be delivered and implemented? In other words, there is a lack of practical and tangible insights into promoting mental well-being among university students. Recognizing this gap there is a need to develop comprehensive and multi-level interventions to promote mental well-being in the university setting, integrating the perspectives and frameworks mentioned earlier.



1.7 Aim

The aim of this paper is to describe the design and development of a multi-level intervention aimed to promote mental well-being at the university following the MRC framework for complex interventions. The focus is on Phase I covering a comprehensive description of the conceptual framework for mental health promotion at the university as the program theory followed by a logic model to be tested in a future feasibility study (Phase II).




2 Methods and materials


2.1 Study design

The MRC-/NIHR-funded INDEX study has developed a comprehensive framework and guidance on complex intervention development and evaluation (47). Their proposed methodological framework entails four main phases of intervention research: development or identification of the intervention, feasibility, evaluation and implementation. Each phase is connected to a set of six core elements considering context, developing and refining program theory, engaging stakeholders, identifying key uncertainties, refining the intervention and economic considerations. These elements are revisited continually throughout the research process and especially before moving between phases (e.g., between feasibility assessment and evaluation) (48).

This study encompasses Phase 1 that involves the development and theoretical underpinning of the intervention. This phase focuses on understanding the problem, identifying potential solutions, and creating the sound program theory and logic model for the intervention to be tested in the following feasibility study (Phase II). It’s important to note that program theory and logic models are not static. They should be tested and refined throughout the development process using primary and secondary data collection and stakeholder input. Indeed, they are advocated for use in process evaluations alongside outcome evaluations in the recent MRC Guidance on process evaluation (48).



2.2 Study population, setting and participant engagement

The intervention adopts a multi-level and whole university approach, and study participants include staff and students at the FSS at the University of Copenhagen. The student body consists of roughly 6,600 students enrolled across 7 bachelor’s and 10 master’s programs in anthropology, psychology, social science, sociology, political science, and economics. There are about 630 employees (excluding part-time scientific personnel) (49).

The proposed intervention is called the ABCs of mental health at the university (ABC-uni). The study is conducted at the Faculty of Social Sciences (FSS) at the University of Copenhagen (UCPH) in Denmark. The higher education system in Denmark is characterized by a student-centric approach, offering a three-tier-structure comprising bachelor’s, master’s, and doctoral programs. In Danish universities there is a widespread adoption of problem-based learning with the intent to foster critical thinking and teamwork. While tuition fees apply to non-EU/EEA students, Danish and EU/EEA students benefit from free education (50). Participation in most ABC-uni components, such as online and physical courses, is self-selected and voluntary, while other components, like the photovoice exhibition or teacher training, have a more universal nature. A more detailed description of participants and engagement strategies will follow in the description of the intervention components.



2.3 The program theory of the ABC-uni

As part of Phase I of a complex intervention development, the creation of a robust and clear program theory is critical (48). The goal is to describe how an intervention is expected to lead to a set of specified outcomes and under what conditions. It articulates (1) the key components of the intervention and how they interact; (2) the mechanisms of the intervention; (3) the features of the context that are expected to influence those mechanisms; and (4) how those mechanisms may influence the context and lead to achieve the desired outcomes.

Figure 1 articulates the different theories and models that have been presented in the introduction as underlying the strategy for building capacity for MHP in the university context. The proposed conceptual framework for mental health promotion at the university highlights the proposed five actions from the Ottawa Charter for Health Promotion into the university context by Okanagan International Charter for Health Promoting Universities and College: healthy policies at campus, supportive environment, strengthening community, personal development, and re-orienting campus services. These actions lead to five strategies necessary for a capacity building process for promoting mental well-being: leadership; workforce development; partnerships; organizational change; and resource allocation. First of all, it is critical that leadership for the advancement of MHP is apparent at the level of the board and management team as it enables strategic vision and planning. Second, the development and sustainability of MHP is dependent on having a skilled and informed workforce (in the university context, it extends to also include the students). Therefore, workforce capacity development can range from increasing mental well-being awareness and literacy to training and skills development needed to support and implement specific initiatives (51). Third, the partnership component requires developing and implementing multiple strategies to engage and facilitate the participation of diverse sectors (in the university context, of, e.g., various disciplines, departments, student-led organizations and initiatives, and subgroups) (8). And lastly, creating organizational change with a shared understanding of the organization’s well-being goals and strategies, including allocated resources, are required, in order to make MHP work effectively and sustainably.

[image: Flowchart illustrating the framework for mental health promotion based on the Ottawa Charter. It covers three levels: individual, community, and structural/organizational. Actions include policies, environment, community, development, and service reorientation. Strategies involve leadership, workforce, partnership, change management, and resources. ABC principles focus on universal approaches, salutogenic models, and cross-sectoral work. Mechanisms are vision, language consistency, participation, and support. Outcomes aim at raising awareness, resources, knowledge, skills, commitment, and accountability, contributing to mental health and well-being achievement.]

FIGURE 1
 The program theory of ABC-uni showing the theoretical foundation and the process of change to be implemented.


The ABC-framework and messages (Act, Belong, Commit) provides key pragmatic principles: using a universal and salutogenic approach, spreading an actionable message through the implementation of activities and materials, adopting a cross-sectoral action (multi-disciplinary) and local adaptation (within the university context). According to Kaluzny’s (52) Organizational Change Model (adapted to the university context) this process of change may involve four sequential stages: awareness, adoption, implementation, and institutionalization. The ABC-principles are the core motor in articulating the strategies for capacity building into key mechanisms of change by developing a shared vision, adopting a common language, engaging in participatory practices and lastly, creating a supportive environment with a strong sense of belonging.

This process should lead to the main expected outcomes at three different levels:

	1. At the structural level (leaders, faculty members, administrative staff, and stakeholders at FSS): increasing their capacity for MHP.
	2. At the community level (members of the campus at FSS): enhancing available resources and creating a culture of well-being.
	3. At the individual level (students and tutors (peer-mentors) at FSS): increasing mental well-being awareness, knowledge, skills, and resources.

As a result of this process, the end goal is to increase mental well-being at the university as a whole.



2.4 The logic model of the ABC-uni intervention

The logic model has proven to be a successful tool for program planning as well as implementation and performance management in numerous fields including public health (53). It is defined as a graphical and textual representation of how an intervention or program is intended to work. It links outcomes with processes and the intervention’s theoretical assumptions. Building on our proposed program theory for mental health promotion at the university, the aim of the logic model in Figure 2 is to make explicit the theory of action underlying the ABC-uni intervention and provide a graphical common approach to integrate the planning, implementation, and future evaluation of each component of the intervention.

[image: Chart outlining ABC-UNI's mental health promotion program at structural, community, and individual action levels. It lists components, participants, materials/activities, and impact evaluation outcomes. Short-term outcomes include enhanced organizational capacity and supportive environments. Long-term outcomes aim for campus-wide policy implementation, collaboration with partners, and improved life satisfaction and academic engagement.]

FIGURE 2
 The logic model of the ABC-uni showing the action plan for each intervention component and the expected outcomes.


Figure 2 shows the relationships between the different action levels (structural, community and individual) at which the intervention is targeted, its actionable components connected to specific participants and the activities involved. The activity-design is a full expression of the mechanisms of change and active ingredients of the intervention by: ensuring a shared vision on promoting mental well-being; using a common language with the ABC-principles; adopting participatory practices during the design and implementation of activities, and creating a supportive learning environment.

All the above elements relate to the main proximal (short and middle-term) and distal (long-term) expected outcomes from each component in the intervention. The outcomes across the three actions levels of the intervention reflect the specific way to ensure the achievement of the general outcomes described in the conceptual framework:

	• Structural level: increased awareness, knowledge, skills, resources, commitment and accountability by assessing the organization capacity for MHP and promoting actions for mental well-being policies in the university agenda.
	• Community level: improvement of the study environment and culture of well-being by assessing perceived supportive environment and identifying mental well-being resources at campus.
	• Individual level: increased awareness and knowledge by measuring mental well-being literacy; skills and resources by assessing mental health promoting behaviors, sense of coherence, life satisfaction and commitment by measuring academic engagement.

Therefore, this logic model reflects a series of “if then” relationships that, if implemented as intended, expectedly will lead to the desired outcomes. However, it is essential to comprehend the logic model in the context of resources and collaboration acting as crucial inputs for the success of starting up the intervention. Key elements encompass university board support, internal funding, project-specific budget allocation, time, personnel, resources, and the establishment of a cohesive research team. The collaboration covers internal cross-collaboration at the University of Copenhagen: student volunteers, student assistants, student organizations, communication office, data management, educational advisors, student counseling service and Center for Online and Blended Learning; and external cross-collaboration: Institute for Advanced Teaching and Learning at University of Warwick, the ABCs of mental health partnership in Denmark and Studenterrådgivningen (national student counseling service in Denmark).



2.5 Description of the components in the ABC-uni intervention

The following sections provide a detailed description of the design of the various components of the designed complex intervention including background, objectives, participants and materials and activities. Whereas some components are already developed and ready to be tested in the feasibility study (Phase II), the development of others are still in progress. This accounts for the differences in the level of detail provided.

The intervention components have been be developed by the research group behind ABC-uni in collaboration with several cross-collaborators at the FSS including student volunteers, student assistants, student organizations, tutors, communication officers, educational advisors, and student counselors.


2.5.1 Formative training in mental health promotion for staff


2.5.1.1 Background

According to the whole university approach, both academic and administrative staff, alongside counseling personnel, play crucial roles in the comprehensive strategy. This perspective recognizes the collective importance of all staff members in contributing to the well-being of the university community. A study among students at a campus-based metropolitan university in Australia focused on how universities can enhance student mental well-being with the majority of student recommendations focusing on the importance of academic teachers and teaching practices (1). A qualitative study involved interviews with professors recognized for their teaching excellence and focused on mattering in the teacher-student relation as a way to strengthen the learning, development and well-being of students (54). Educational advisors and student counselors also play a pivotal role in the daily lives of students, serving as essential bridges to impart knowledge, competencies, and support (55). Through their regular interactions with students, these professionals can contribute to the creation of a safe and inclusive campus environment that extends beyond academic guidance, encompassing the vital task of nurturing a supportive atmosphere that can contribute to the mental well-being among students.

In the ABCs, the capacity building efforts aim to increase knowledge about MHP and improve relevant organizational structures, e.g., through the training of employees and volunteers, and creating local and national intersectoral and interprofessional collaborations. A process evaluation has shown that it can be particularly effective to engage non-health-oriented implementers by presenting MHP and the ABC-framework as means of supporting them in conducting their core-tasks, which might not be explicitly linked to mental health and well-being, which is the case for most of the faculty staff (35).



2.5.1.2 Objectives

The formative training of staff aims to enhance knowledge and competencies in MHP using the ABC-framework, fostering the capacity to create supportive environments for mental health and well-being within the university. Objectives include elevating staff knowledge, skills, and resources to cultivate a shared language for MHP and to integrate a well-being focus in teaching and counseling practices.



2.5.1.3 Participants

The formative training in MHP will target faculty and staff, including educational advisors and student counselors. Various engagement strategies will be employed based on the specific type of formal training. The participation rate will significantly hinge upon the availability of leadership endorsement and the level of interest demonstrated by faculty and staff members in participating. It is anticipated that approximately 30 faculty or staff members will participate in the action learning processes. Additionally, it is expected that around 25 adjunct lecturers each year will become familiarized with a focus on well-being at the university and mental health promotion, including exposure to the resources provided by ABC-uni, as part of their teacher training program. Should the online module be extended to faculty and staff members (see 2.5.6), it is projected that roughly 5–10% of faculty and staff will actively engage with the podcast episodes. This projection is informed by a recent deployment of an online module concentrating on cyber security to all faculty and staff members at the faculty, which exhibited a notably low participation rate (no reference available).



2.5.1.4 Materials and activities

Action learning processes will be developed with academic and administrative staff. The advantage of an action learning program is that it can contribute to local development processes and serve as a valuable bridge between theory and practice. Positive experiences with ABCs action learning programs demonstrate their scalability, adaptable to varying resources and ambitions (35). ABC-uni will build upon initial experiences from an action learning program for educational advisors and student counselors at the FSS, which will be unfolded over three workshops and aimed to build knowledge and competencies to enhance MHP in the educational work at the university and in student counseling services.

The Teaching and Learning in Higher Education Program at the FSS is a one-year course designed to develop and upgrade university teachers’ pedagogical and didactic skills. A perspective on student well-being is included as a new theme in the training from 2023. This is an opportunity to create awareness of the ABC-uni and build participants’ knowledge and skills to promote mental well-being in the teaching and learning environment also building on the findings of mattering in teaching by Phycyl et al. (54).

The different types of formal training in MHP will, if possible, also include a perspective on student-staff-interaction to increase knowledge on how these interactions can contribute significantly to academic and personal development (1, 13). Inspired by the principles of the ABCs, the training will also include specific examples on how student-staff-interaction can be fostered. These illustrative examples are drawn from the Department of Psychology, where student assistants have engaged in diverse events and initiatives (56) e.g. conducting workshops with students and staff together to collaborate on the design of a more inclusive and diverse curriculum; guest lectures inviting both faculty members and students; using social media to present faculty staff to students and providing spaces for casual and interactive exchanges and feedback sessions where students can share their perspectives with staff.

Finally, it is being considered to encourage all staff members to engage in the online module intending to foster mental well-being literacy (see 2.5.6). Even though the module is developed for and in collaboration with students, the content of the themes and podcast episodes may still be relevant for staff in terms of building knowledge, skills and a common language.




2.5.2 Communication and campaigns


2.5.2.1 Background

Raising awareness, knowledge and skills to promote mental well-being can contribute to increasing mental well-being literacy (57). Experiences from the ABCs have shown that awareness of the campaign has prompted individuals to reflect on their mental health, engage in conversations about mental health with friends and family, and take action to enhance their own mental health (36).



2.5.2.2 Objectives

The objectives of developing campaign materials are to create awareness and increase mental well-being literacy at the individual level and to foster a mental well-being culture at the community level.



2.5.2.3 Participants

The target groups of the campaign materials are all students and staff at campus. According to the different types of materials developed, the target groups differ: Campaign films featured on campus info screens will be visible to everyone walking around campus whereas dialog cards and the day journey movie would most often be presented to students in student cafés, as part of working in study groups or through various events at campus.

Anticipating the scope of expected participants poses a considerable challenge. It is presumed that a majority of the students and faculty members at FSS will encounter communication and campaign materials at some point. Nevertheless, it is anticipated that only a minority, approximately 10%, will retain awareness or pursue further engagement with the initiatives of ABC-uni due to exposure to campaign or communication materials. This assumption is based on the findings from an impact evaluation of the ABCs of mental health campaign in Denmark (36).



2.5.2.4 Materials and activities

Physical and digital materials: In the ABC-partnership campaign materials have been developed with different themes every year and spread through the ABC-partners’ different channels and platforms (SoMe, websites, public spaces etc.) to raise mental well-being literacy in the public. As part of the ABC-uni intervention, campaign materials are developed continuously and will be inspired by the campaign materials developed and used in the ABC-partnership. The materials will include a spectrum of resources, ranging from digital content optimized for social media platforms sharing the ABC-message, to items such as physical dialog cards.

Day journey movie: In the ABC-partnership, there is valuable experience in developing and utilizing a day journey movie to initiate reflections and conversations, sparking awareness and enhancing well-being literacy. In the ABC-uni, a day journey movie has been developed, inspired by the original movie but adapted to reflect university students’ everyday life (58). The movie was developed in close collaboration with five students at FSS who described a typical day in the life of a student. The students also took part in developing the script for the movie to make sure that their perspectives were included, secure an appropriate use of language etc. The narration in the movie is also done by a student who was actively involved in crafting the script for the movie.

The movie seeks to convey an appreciation for small actions, termed as micro-actions, directed toward oneself, others, and the community. These micro-actions encompass seemingly insignificant gestures, such as taking a break, rectifying a forgotten bicycle light for someone else, or offering a cup of coffee to a fellow student. The underlying concept is to demonstrate that various factors and actions possess the capacity to impact individual well-being and interpersonal dynamics. The movie shows that mental well-being is not only an individual matter but is also significantly influenced by the surrounding environment. In this regard, the movie places emphasis on the cultural and structural aspects within the academic setting, which are denoted as microstructures. By exploring these microstructures, the movie seeks to highlight their role in shaping the mental well-being of individuals, drawing attention to the broader context in which daily actions and interactions unfold. The day journey movie is preferably to be shown when facilitating a dialog among students on how they can initiate micro-actions on different levels, that may influence their own and others mental well-being.

Dialog cards: Physical dialog cards featuring 38 diverse questions centered around mental well-being and study life have been developed also with the aim of strengthening mental well-being literacy and foster conversations on mental well-being at campus. The dialog cards can either be used on their own or in combination with the day journey movie. The cards have been tested and customized according to feedback from students. The cards will be handed out to stakeholders at campus (e.g., heads of departments and student counselors) and be placed in different spots at campus (e.g., in the canteen and student cafés) to spark interest and awareness among students and staff. The cards have a QR code printed on them, enabling people to read more about the ABC-uni intervention. Additionally, it is the plan to create online versions of the cards and exploring the customization of new card sets especially focusing on working in study groups.

Communication through social media, info screens and physical materials: The universal campaign materials developed as part of the ABC-partnership aiming at spreading the ABC-message will also be used around campus at info screens, posters, featured in newsletters, the faculty intranet, and social media. This is part of raising awareness and conversations around mental well-being. Roll-ups with the ABC-messages and QR-codes have also been produced to be used as an eyecatcher at various events, e.g., the annual campus day.




2.5.3 Photovoice project on mental health promoting resources at campus


2.5.3.1 Background

The photovoice component, rooted in participatory action research (PAR) principles, empowers individuals to capture and convey their community’s perspectives through photography (59).

Studies find that the photovoice methodology is a powerful tool when working with different kinds of students as it empowers them to be more aware of their surroundings, amplify their voices in communication to university leadership, initiate change in the culture of the university, and represent strengths and challenges of the university community (60–63). Studies also show that the incorporation of visual images, can lead to a deeper understanding of the human experience than words alone and facilitate a safer space for reflections and discussions (64), which clarifies what is needed to promote mental health and well-being in everyday life of students at campus.

In this context, photovoice will be applied as a way to engage students to reflect on and document what they consider valuable resources for promoting mental well-being on campus, referred to as Mental Health Promoting Resources (MHPR). The resulting photographs will be showcased in a campus exhibition, providing a platform for students and staff to interact with the visuals and accompanying texts. This exhibition will serve a dual purpose of disseminating findings to faculty stakeholders, students, and staff, while also directly communicating these insights to faculty leaders and key personnel dedicated to enhancing student well-being through structural support and student engagement.

The initiative draws inspiration from the ABCs of mental health in two key dimensions:

	1. Using the ABC-principles in the research design: working together with students as co-researchers, employing a salutogenic approach and using the ABC-messages to reflect upon the MHPR shown in the photographs taken by the students.
	2. Using the ABC-messages in the exhibition to communicate to students, staff, and stakeholders, how to strengthen one’s own and others mental well-being on an individual-, community-, and structural level.



2.5.3.2 Objectives

The aim of the photovoice component in the ABC-uni is to explore and understand students’ perceptions of MHPR crucial for enhancing mental well-being on campus. Recognizing the significance of comprehending these resources, the project seeks to bridge the gap in understanding how university environments influence student well-being. By focusing on students’ perspectives, the aim is to identify and highlight key factors contributing to mental well-being within the university context.



2.5.3.3 Participants

The recruitment process seeks to engage students from all five departments at FSS to have different perspectives represented from each institute. The minimum number of participants recruited to carry out the photovoice project is set at 10 students, as the wish is to have diverse perspectives represented and enough students to participants to engage in focus group discussions. The maximum number of participants is 15 due to the available resources allocated to this component. Students that will participate in the photovoice project will be regarded as co-researchers, collaboratively contributing alongside university researchers in an evolving and relational approach to mutual learning. This approach is built upon the researchers willingly relinquishing complete control, as discussed by Phillips et al. (65). In this study, students will be engaged as active co-researchers when using photography to capture their perspectives on MHPR within the university setting and when analyzing the findings.



2.5.3.4 Materials and activities

The project design entails a series of three workshops, aiming to cultivate discussions and impart knowledge about MHPR. These sessions will guide students in utilizing photography to encapsulate MHPR on campus and select photographs for an exhibition. Thematic analysis of the captured photographs and their accompanying texts will facilitate the identification of key factors pivotal to understanding the necessary components of MHPR crucial for establishing a mental health-promoting environment (66).




2.5.4 Integrating a focus on mental well-being in introductory programs


2.5.4.1 Background

The transition into university can cause a significant source of stress during the initial phase of university life (3). This period places intense strain on students’ well-being as they grapple with the challenges of adjusting to the new academic and social environment. This transition is an important window of opportunity to reach individual students through introductory programs and have a particular focus at community level on a culture of well-being at campus. A qualitative study from the UK on student mental health and transitions into, through and out of university, showed that students highlighted a need for universities to equip them with coping skills especially during the transition into university (67).



2.5.4.2 Objectives

At the individual level, this component aims to enhance mental well-being literacy among students, with a specific emphasis on student life within the academic setting. At the community level, the objective is to establish a supportive and inclusive study environment from the outset of the academic journey.



2.5.4.3 Participants

This component primarily targets students who are new to the university. Each year, approximately 1,000 new students enroll in the study programs offered at FSS. They are provided with the opportunity to participate in the digital and physical onboarding program, which also includes materials related to ABC-uni. Participants also include those transitioning from the BA program to the MA program, as well as students entering the university during their education from other institutions. Although it is challenging to anticipate what to expect, it is assumed that more than half of the new students will encounter ABC-uni materials with approximately 20% of them choosing to further engage with the approach, e.g., by enrolling in the online module (see 2.5.6).



2.5.4.4 Materials

The FSS offers all new students a digital onboarding program that provides an introduction and essential tools for their entry into the university. This initiative encompasses online resources to help students understand digital platforms, access course information, and explore academic opportunities. Additionally, a section focusing on student life and well-being features the ABC-uni, and students are encouraged to participate in the online module promoting mental well-being literacy.

Tutors (peer-mentors) are more experienced students who are responsible for conducting introductory programs, guiding, and assisting new students as they navigate their initial experiences at the UCPH. At the faculty, tutors undergo training to conduct physical in-class introductory programs for new students. Tutors at FSS will also receive training in MHP and be provided with materials, such as dialog cards and the day journey movie mentioned earlier, for use in workshops during introductory programs. The intention is to highlight the importance of a culture of well-being, fostering conversations on this topic and facilitating a shared language on mental well-being.




2.5.5 Elective credit-bearing course on mental health promotion in theory and practice


2.5.5.1 Background

The curriculum, identified as the sole assured point of contact between students and the university, presents a valuable avenue for implementing preventive measures to enhance student mental health and well-being. Aligned with the whole university approach, interventions embedded in the curriculum and pedagogy can offer a universal approach (21). However, there is still a lack of research in this field. A systematic review of curriculum-embedded interventions targeting student mental health and well-being examined 46 longitudinal pre−/post-studies from June 2015 to May 2020, and found that most interventions did not significantly impact stress or anxiety (29). The authors emphasize the need for increased funding to enhance study power through collaborative efforts and call for improved reporting quality to facilitate robust meta-analyses and more conclusive findings.

An important aspect of embedding mental health and well-being in the curriculum and in the learning experiences of students is to implement curricular but also extracurricular interventions that aim at increasing students’ mental health and well-being literacy. Supporting mental well-being literacy constitutes an important aspect of MHP. In Ireland, Hill et al. comment that “A key element of a whole system approach is education and training in mental health literacy for staff and students, to help identify signs of distress and direct students to appropriate resources” (68). Interventions to increase mental health and/or well-being literacy can be found in several different European contexts. For example, a study using a video intervention found non-significant positive trends toward increased mental health literacy with 101 university students in France (69). The University of Warwick has recently developed online and in-person courses aimed at increasing the mental health and well-being literacy of students (70). In the module, students explore the concept of well-being from different disciplinary viewpoints, ranging from scientific, economic, psychological, and philosophical perspectives to create a holistic understanding of this complex concept. The students also engage with activities and strategies that can improve their well-being, e.g., exercise, art, and mindfulness.



2.5.5.2 Objectives

The objective of this component in the ABC-uni is to embed mental well-being and MHP in the curriculum, and to provide students with a fundamental understanding of MHP and equip them with analytical and theoretically grounded skills. The course aims to enhance students’ knowledge, competencies, and capabilities to promote mental well-being, serving as both an immediate resource and a supplementary skillset to their broader academic expertise developed throughout their studies. Upon course completion, students will gain comprehensive knowledge of mental well-being and they will learn theoretical and methodological approaches to define and measure mental well-being and explain influencing factors at individual, community, and structural levels. Students will cultivate competencies in analyzing cases, proposing solutions, and engaging in interdisciplinary discussions on MHP. The active learning process is intended to also contribute to raise mental well-being literacy among the students (71).



2.5.5.3 Participants

The elective course is anchored at the Department of Psychology and offered across the FSS at UCPH. The aim is to engage students from different disciplines in the topic of mental health promotion, emphasizing the interdisciplinary nature of the student body. It is anticipated that the course will be offered annually with a maximum capacity of 30 students for each iteration. The recruitment of students follows the standard procedures for courses offered at UCPH. This course is included in the course catalog accessible to all enrolled students at FSS. Additionally, the elective course will be featured on the ABC-uni webpage and communicated to students upon completion of the online module (see 2.5.6) as an opportunity to delve deeper into the scholarly aspects of mental health promotion.



2.5.5.4 Materials and activities

This interdisciplinary elective course explores MHP from various professional perspectives. Students are acquainted with different theoretical frameworks and perspectives on mental health, including social-psychological, socio-economic, public health, and educational perspectives. Various empirical studies utilizing qualitative and quantitative methods will also be presented. The course adopts a problem-and project-oriented approach inspired by action research, with a continuous interplay between theory and practice. Each teaching session will typically combine lectures and practical exercises, actively integrated into students’ projects. Throughout the course, students will engage in student-led presentations, group discussions, exercises, and reflective in-between-classroom activities. This structure allows students to apply their knowledge, competencies, and skills in practice. In interdisciplinary project groups, students will work on a self-selected case, allocating time for this work between teaching sessions.




2.5.6 Online module promoting mental well-being literacy for all students


2.5.6.1 Background

Web-based interventions have become more widespread within recent years (72, 73). There are several advantages, e.g., they can reach a wider and larger group of young people, reduce stigma, be approached flexibly and anonymously and be cost-effective. A meta-analysis on web-based interventions for students on mental health in higher education revealed effectiveness in reducing depression, anxiety, and stress symptoms compared to control groups (74). The interventions also improved interpersonal relationships and perceived social support. However, further research is necessary to confirm the robustness of these effects across diverse target groups and over time.

Online courses teaching well-being seem to have potential to promote mental well-being as demonstrated in a UK-based longitudinal study involving over 1,180 participants who took part in a psychoeducational happiness course at the University of Bristol (75). A large study of online courses compared well-being levels among six cohorts of adult students before and after they completed either a science of well-being course or a control course on introduction to psychology (76). The findings indicated that online courses teaching evidence-based well-being approaches have the potential to positively impact mental health and well-being of the students.

The online module in the ABC-uni intervention is strongly inspired by the online module ‘Understanding well-being’ developed and delivered by University of Warwick. In the ABC-uni online module students will gain insight into interdisciplinary and bio-psycho-social aspects of mental well-being as well as knowledge about MHP at the individual, community, and structural levels.



2.5.6.2 Objectives

The learning objectives are to enhance students’ mental well-being literacy (knowledge, reflection, and action). By completing the online module, the student will gain knowledge about mental well-being and how it can be promoted, be encouraged to reflect on the concepts of mental well-being and MHP, acquire an understanding of the importance of the surrounding context for mental well-being, be presented to tools that aim at strengthening mental well-being (both at the university/campus and in their private life), and acquire skills to strengthen own and others’ mental well-being. A pivotal aspect of the online module is to inspire and motivate students to engage in activities and exercises that can impact their own and others’ mental well-being using the ABC-framework as an inspiration.



2.5.6.3 Participants

The module is designed for students and is accessible through the educational platform Absalon, which is available to every student at UCPH. Students are recruited by creating awareness of the online module via the intranet, SoMe, posters at campus etc. Once students have signed up for the online module, they receive information on the research and evaluation and have the possibility to consent to participate. Participation in the online module as well as the evaluation of the online module is completely voluntary. The online module will not give ECTS points, but students who complete all podcasts and engage in the learning activities, can claim a course certificate.

All students at FSS potentially have the opportunity to enroll in and complete the module. Drawing from experiences at the University of Warwick, it is anticipated that around 10% of the students within the faculty will register for the module (approximately 650 students) with an estimated 20% of these students participating in the subsequent research study of reach and impact of the online module. The study will collect empirical data in form of a survey before and after students’ engagement with the online module and group interviews.



2.5.6.4 Materials and activities

The online module covers 11 themes about mental well-being. Each theme includes a podcast episode with an expert interview, associated learning activity (quiz, reflection assignments and mini experiments), and suggested readings etc. The online module was designed, developed, and produced in collaboration and co-creation between our research group based at the Department of Psychology, students and The Centre for Online and Blended Learning (COBL) at UCPH. Throughout the co-creation process with students, a workshop was conducted during the design phase, engaging two students, the research group, and two COBL representatives. One student from the workshop became a podcast host together with one of the staff of the research group. Student perspectives were integrated into all podcast episodes through individual interviews with seven students from various UCPH study programs. The student host conducted these interviews, fostering openness and honesty in the student voices due to the peer-to-peer interaction. The student voices from these interviews acted as a reflective mirror, bridging the gap between theory and practice. The podcasts, enriched by students’ lived experiences, served as a foundation for conversations, offering listeners insights that translated expert knowledge into practical understanding from the students’ perspectives.

Benefitting from the online format of the module and accommodating various student needs and preferences, the course has no set start or end date. We recommend that students complete one theme per week, which includes listening to a podcast episode (around 30 min) and engaging with the associated learning activities which in total requires approx. 45 min per theme. Students will be advised to complete the full online module in 4 months.






3 Discussion


3.1 Strengths and limitations

The design of the complex ABC-uni intervention has several strengths.

The development of a robust program theory and comprehensive conceptual framework, incorporating recommendations from health promoting charters and the socio-ecological model of MHP, provides an exhaustive understanding of mental well-being and a whole university approach to MHP. Consistency in critical actions for health promotion adds to the coherence of the multi-level and multi-component intervention and enables easier replication and adaptation across diverse contexts as suggested by the MRC guidelines for complex interventions. The utilization of the ABC-framework offers both theoretical and research-based guidance, providing a structured approach to intervention components development and local adaptation. Furthermore, participants are recognized as change and health agents, with a focus on capacity building, co-creation, and action learning, hopefully fostering empowerment and sustainability. Finally, the intervention is not only focused on enhancing individual well-being but also contributes to a collective culture of well-being.

There are also several limitations. A fundamental challenge is the time-consuming nature of developing and implementing multi-level interventions. While such investments are recommended and worthwhile, attracting funding for long-term interventions can also be difficult. More specific limitations are included in the following SWOT analysis of the ABC-uni intervention in this first stage of the process. A SWOT analysis provides a structured methodology for evaluating internal strengths and weaknesses, alongside external opportunities and threats (77). This approach is fundamental in informing strategic decision-making processes and ensuring the best options for future implementation and efficacy of the intervention at the university. During the SWOT analysis, we adhered to the MRC framework recommendations, which advocate for the consideration of six core components: context, program theory, stakeholders, uncertainty, intervention refinement, and economic considerations (48). At this particular phase of the intervention, our focus primarily centered on the first three core components.

In evaluating the potential success, several, critical factors are considered at all levels of the program theory and the context of the ABC-uni: leadership support, resources to develop and deliver intervention components, and student and staff engagement and involvement. Identified weaknesses involve recognizing limited awareness of the intervention components among students, staff and faculty members, difficulties in engaging participants, resource constraints for creating awareness of the intervention, other compulsory commitments or obligations that hinders participation, lack of readiness for implementation within the organization, and challenges with evaluation intervention components, which may impede the implementation.

Regarding opportunities, there is a growing interest within the university context and among stakeholders to prioritize mental health promotion and integrate it as a key focus in higher education. This is expressed through leadership support, in strategic documents from the university sector and interest from students and staff. Several threats are at stake too. Ongoing reforms in the university sector may impact resource allocation and prioritize other initiatives over MHP. We also anticipate resistance from stakeholders who may be skeptical or resistant to adopting new approaches to MHP, as it is relatively new within the university setting. Finally, external factors such as the economic downturn and societal uncertainty due to wars, climate crisis etc. may also impact uncertainty and the economic situation, potentially affecting the engagement and support to initiatives like this.



3.2 Implications for policy, practice and research

The suggested conceptual framework for MHP at the university and its further development and concretization in the logic model holds implications for policy, research, and practice in the realm of MHP within higher education. Regarding implications for policy and practice, this study can contribute to shaping and advancing university well-being policies and actions as it contributes to the existing gap by providing a comprehensive mental well-being promotion strategy at the university context. The focus of our study aligns with the evolving landscape of evidence-based practices and contributes to the continuous improvement of interventions aimed at promoting mental well-being with a special focus on the university setting. Beyond the university setting, the findings can have broader implications for the wider community and society. By nurturing future generations with enhanced life skills and mental well-being literacy, universities play a pivotal role in shaping individuals who can positively contribute to various aspects of society. Regarding implications for research, the suggested conceptual framework could be used to inspire other research projects focusing on mental health and wellbeing in higher education settings. In this study, the primary emphasis is on enhancing mental well-being literacy among students, and subsequent research could explore avenues for promoting overall well-being among the university workforce.

The next important step will be to conduct phase two in the complex intervention framework focusing on feasibility and piloting of the ABC-uni. During this phase, the intervention will be tested in a feasibility study to measure its main uncertainties and assess its practicality, acceptability, and potential effectiveness. Data gathered during Phase II inform adjustments to the intervention before proceeding to larger-scale implementation and evaluation study. A future feasibility study of the ABC-uni intervention will create insight into the components’ practicality, adaptability, and perceived impact. Nevertheless, the complexity of the intervention will entail several challenges along the evaluation plan and therefore, ensuring the robustness and reliability along the evaluation design of the program theory and each component will be critical.




4 Ethics

Delivery of the intervention components will adhere to ethical guidelines and principles for conducting research involving human subjects to ensure the rights, well-being, and privacy of participants, as well as the integrity and credibility of the research. Thus, the study will follow the 1975 Helsinki Declaration as revised in 2008, APA ethical standards in publishing as well as national ethical guidelines. This study has received ethical approval for the components of both the online and elective courses from the Ethics Committee at the Department of Psychology, University of Copenhagen (approval reference number IP-EC-07022023 for the online module and approval reference number IP-EC-23062023-01 for the elective course).

Participation in the various components of ABC-uni intervention is anticipated to contribute to an increased awareness of mental health and well-being among participants. Throughout all study components, participants will be explicitly informed that the focus is on resources designed to foster mental well-being, as opposed to addressing the treatment of poor mental health or mental illness. Information regarding available support services, such as on-campus student counseling, will be provided to participants to ensure they are aware of the resources at their disposal.

Participants will be provided with comprehensive information, including the purpose, procedures, potential risks, and benefits of the study, through an information sheet and a consent form. Their participation in the evaluation is contingent upon providing explicit consent. This ensures that participants are well-informed and voluntarily agree to be a part of the study. Participation in the study components and the subsequent evaluation is completely voluntary.
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Aim 1: Qualitative

+ Willingness to participate

Currently work or have worked in systems of care for individuals with suicide risk or have lost a loved one to suicide or be a service provider

>l4years of age

Parent/guardian consent and adolescent assent for participants <18 years of age

Currently live within 1-h drive of Fort Belknap IHS Unit

Identify as a member Fort Belknap Community

Aim 2: Quantitative survey (including pilot)

+ Willingness to participate

Currently live within 1-h drive of Fort Belknap IHS Unit

14-24years of age

Parent/guardian consent and adolescent assent for participants <18 years of age

Identify as a member of Fort Belknap Community

Aim 3: Community and cultural asset mapping

+ Willingness to participate
+ TAB members, Spiritual leaders in the community, or have worked in suicide intervention or prevention programming

+ 2 18yearsofage
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Measure
Individual

Orthogonal Cultural Identification

Scale
Center for Epidemiologic Studies

Depression Scale-Revised
(CESD-R-10)

Benevolent Childhood Experiences

‘Adapted Columbia Suicide Severity

Rating Scale (CSSR-S) (Primary
outcome)

‘The Schutte Self Report Emotional
Intelligence (SSEIT)

Short Form - PTSD Checklist for
DSM-5 (PCL-5)

Cyberbullying Victimization Scale

Philadelphia Adverse Childhood

Experience (ACE) Questionnaire

CDC Youth Risk Behavior
Surveillance (YRBS) Survey

Polysubstance use

Racial discrimination

Relationship/family

Brief Family Rek
(BERS)

nship Scale

Traumatic Grief Inventory Self

Report

Witness to Intimate Partner
Violence (IPV)

Description

‘This scale was modified based on pilot feedback to measure Aaniiih and Nakoda tribal identity using a 4-point Likert

scale (ranging from 0="None” to 3="A lot”) (57, 55).

Depression symptoms were assessed using this scale, which used a 4-p

nt Likert scale (ranging from 0.="Rarely or

none of the time” to 3= All the time”). The total score is the sum of all responses, with a cut-off score of greater than

indicating clnically significant symptoms (59).

Positive childhood experiences (between birth to age 18) were measured using this scale, which used dichotomous

(“yes” or *no") items (60).

Suicide risk (based on severity of ideation, intensity of ideation, behavior, and lethality) was measured using this scale,

which used dichotomous (“yes” or “na”) items (61).

Emotional intelligence was measured using this scale, which used a

5-point Likert-scale (ranging from 0="Strongly disagree” to 4="Strongly agrec”) (62).

“Trauma symptoms were measured using this scale, which used 5-point

kert scale items (ranging from 0=Not at all”
to4="Extremely”) (63).

‘The frequency of cyberbullying experiences was measured using this scale, which used a 5-point Likert scale (ranging
from 0="Not at all" to 4="Very often") (64).

Adverse childhood experiences occurring in the first 18 years of life were measured using this scale, which used
dichotomous (“yes” or “no”) and Likert scale items capturing adverse childhood experiences (65).

‘The substance use portion of the YRBS questionnaire was adapted to assess first use,lifetime, and current use of
substances and binge drinking, The scale uses a combination of dichotomous (“Yes” or “No) and multiple-choice
tems to capture the age of onset of substance use, quantity; and frequency of use (66).

“This scale was adapted to assess both alcohol and fentanyl use with other substances over the past 12months usinga

hvays”) (67).

combination of dichotomous (“yes” or “no) and 3-point Likert scale items (ranging from 0="never” to
Scale developed to assess discrimination experienced by Native American individuals (74)using a 3-point Likert scale

(ranging from 0="Never” t0 2="Always") (68).

‘The BERS was utilized to as iveness, and Conflict subscales (9

ss family relationship domains of Cohesion, Expres

items each) using 3-point Likert scale items (ranging from 0="Not at al”to 2="A lot"). Subscales were developed
with Native American youth (69).

“This questionnaire was used to assess traumatic grief experiences and losses using 5-point Likert scale items
“Always") (70).

(0="Never"to 4=
Witness to 1PV was assessed with two dichotomous (“Yes” or “NoF) items, “In your whole lfe, have you ever seen your
‘mother get hit, slapped, punched, or beaten up?” and “In your whole lfe, have you been hit, slapped, kicked or
otherwise physically hurt?” (71).

Community ~ fort Belknap Indian Reservation

Communal Mastery Scale

Society

Historical Trauma

Historical Loss

Communal mastery was assessed with this scale, which was developed from two commonly employed measures of
‘mastery and self-cfiicacy and adapted for more collectivist communities including Native American populations (34,
72) and Alaskan Native youth (73). The measure used 4-point Likert scale items (ranging from 0="Strongly disagrec”

to3="Strongly agrec’).

Historical Trauma was assessed tlizing two dichotomous (“Yes” or “No) and an additional question evaluating the
impact of these experiences (“Negative!” “Positive” “Neutral;” “Do not know;” or “Refuse to Answer”). These questions

were developed from our previous work (7).

“This scale quantifies the types oflosses that Native American tribes might have experienced i the past and how ofien they are
Never” to.5="Several times  day”) (68, 69).

thought about using 6-point Likertscale items (ranging from

# ltems

33

27

2

27

2
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Condition  Materialism  Mean  SD

dimension
Before | Gratitude Happiness ~0059 1056 30
activity, Success —0.104 0872 30
Centrality ~0292 0921 30
Routine Happiness 0050 0961 35
Success 0089 L0235
Centrality 0250 1009 35
Afier | Gratitude Happiness —0365 | 0945 30
activity Success 0821 30
Centrality —0434 | 0939 30
Routine Happiness 0313 0949 35
Success 032 Lo 35

Centrality 0372 0905 35
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Coeff Se LLCI uLci

Constant 20,882 6.088 3430 8937 32.826
$55. 10970 0815 13.465 9371 12568
w1 0264 4426 0.060 -8.420 8948
w2 13.639 5.909 2308 2,046 25233
w3 21934 2921 7,509 17.832 26.964
Intt ~0392 1022 0384 ~2.397 1613
Int2 4205 1281 3283 6717 10692
Int3 5618 6.140 0915 6429 17.666
71 -1.730 4127 -0419 ~9.827 6367
Int_4 0909 0934 0974 -0922 2741
Ints 0213 10136 0021 ~19.675 20,102
Int6 53.192 12378 4297 28.906 77.479
Int7 -199575 68503 | -2913 | 333984 = 65166
Int8§ 0.144 2473 0058 ~4.709 4.997
Int9 ~10231 2758 | -3710 | -15643 -4.820
Int_10 55.192 16861 3273 22110 88.274
Sex 4376 1348 3247 1731 7.020
Education -1174 1568 | 0749 -4252 1903
level

Semester o111 0441 0251 ~0.755 0976

Model Summary: R*=0.347; MSE=365.423; F(12, 1,121) =49.537, p<0.001. Test(s) of
highest order unconditional interaction(s): X*W-R'A =0.080, F(3, 1,121) =431, p=0.005;
X*Z-RPA =0.001, F(3, 1,121)=0.949, p=0.330; X*W*Z-RA =0.0160, F(3, 1,121) =9.657,
p<0.001. Age: Z1, Middle Adult,reference group, young adult. Pocket Money: W1, Less
sufficient, W2, sufficient, W3, completely suffcient, reference group, Not sufficient. Product
terms key (Interactions): Int_1: S5 * W1; Int_2: S5 * W2; Int_3: S5 * W3 Int_4: $55 * ZI;
Int_5: W1 * Z1; Int_6: W2 ZI; Int_7: W3 * Z1; Int_8: S5 * W1 x Z1; Int_9: 55 * W2 x
Z1; Int_10: 55 * W3x Z1.
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Variables Levels Young adults Middle adults Overall cases % (p value)

(n=525) (n=609)
Sex Male 326 621 494 11 314 27 50948 (p<0.001)
Female 199 379 s 189 820 723
Education level Bachelor’s degree 448 853 496 814 944 82 3,056 (p=0.080)
Master's degree 77 147 3 186 19 168
Semester 1 2% Semester 85 162 0 33 105 92 78172 (p<0.001)
3¢ - 4% Semester 326 621 489 803 815 719
5" - 6" Semester 104 198 75 123 179 158
75 8 Semester 10 19 2 41 35 31
Pocket money No money 0 0 0 0 0 0 35.602 (p<0.001)
Not sufficient 156 297 205 337 361 318
Less sufficient 24 446 329 540 563 196
Sufficient 125 238 65 107 190 168
Completely 10 19 10 16 20 18
sufficient
Social status ladder 1 5 10 0 0 5 0.4 66.206 (p<0.001)
(1-10) 2 30 57 5 08 35 31
3 159 303 129 22 288 254
4 195 371 25 386 430 379
5 82 156 160 263 212 23
6 25 43 60 99 85 75
7 10 19 10 16 20 18
8 10 19 5 08 15 13
9 9 17 5 08 4 12
10 0 0 0 0 0 0
Depressive symptoms  Low (>70-100) 267 509 375 616 642 566 31442 (p<0.001)
Moderate (>40-70) 161 307 187 307 348 307

High (0-40) 97 185 a7 77 144 127
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Stress Anxiety Depression

Variable 5 [95% Conf. [95% Conf. Coef. [95% Conf.
Intervall Intervall Intervall

Gender
Men Ref Ref Ref
Women 55 36 73 <0001 48 29 67 <0001 34 18 49 <0001
Age
18-24years Ref Ref Ref
More than
siyeans ~04 -38 30 0819 04 -37 30 0831 -21 —48 07 0.136
College type
Medical Ref Ref Ref
Non-medical -10 -30 10 0327 -14 -34 06 0.187 -04 -20 12 0.621
Academic year
First Ref Ref Ref
Second 23 -05 51 0.107 20 -08 48 0.158 22 -0 44 0.060
Third 38 11 65 0005 30 03 56 0027 21 -00 43 0053
Fourth 25 -03 53 0077 L7 -1 44 0.236 31 09 54 0.006
Fifth 10 -22 42 0544 03 -29 35 0.862 03 -24 29 0.848
Living with
Family Ref Ref Ref
Alone or with

04 -43 5.1 0869 33 —14 80 0.165 21 -16 59 0.267

students
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Variables xiety =~ DASS  Depres: Stress
Anxiety 0802

DASS 0923 0699

Depression 0.687 0818 0.761

Stress 0758 0921 0629 0.769
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Variable n (%)

Age
« 18-24years 107 (89.8)
+ More than 24 years 46 (10.2)
Gender

+ Men 289(63.8)
« Women 164 (36.2)

Academic year

o First 99 (21.9)
« Second 85(18.8)
« Third 101 (22.3)
« Fourth 92(203)
« Fifih 76 (16.8)
Living with

* Family 435(96)
« Alone 16(35)

+ Accommodation with students 2(04)

College type

« Medical college 142(31.3)
+ Non-medical college 311(687)

Received masks and hand sanitizer from the

college
. Yes 200 (64)
+ No 163 (36)

Social distancing in place at the college
. Yes 229(506)
+ No 224(49.4)
Apologized or withdrew from the semester

. Yes 30(6.6)
+ No 423(93.4)
Have diagnosed with chronic medical illness

. Yes 38(8.4)
.« No 4150916)

Worried about their GPA scores and lack of

knowledge
. Yes 337 (74.4)
+ No 116 (25.6)

Diagnosed with chros
. Yes 38(8.4)
« No 415(91.6)

History of a chronic medical condition in

their families
. Yes 211 (46.6)
« No 242(53.4)

Having a past psychiatric history

Yes 46 (10.2)
No 407 (89.8)
Commitment to wearinga face mask

. Yes 363 (80.1)
« No 90 (19.9)

Full implementation of COVID-19

protection protocol always
« Yes 305 (67.3)
+ No 148 (32.7)

Contact history with confirmed or suspected

COVID-19
o Yes 292(64.5)
.« No 161(35.5)

History of relatives or acquaintances infected
with COVID-19

o Yes 266 (58.7)
« No 187 (41.3)
Fear of infected

o Yes 152(33.6)
« No 301 (66.4)
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Stress Anxiety Depression

n % n % n %

Normal 319 7042 194 428 2 4658
Mild 4 9.05 30 662 82 18.1
Moderate 2 9.27 88 1943 111 25
Severe 4 9.05 37 817 31 684
Extremely 10 221 04 229

severe 18 397
Score, 1040 982 1L18 | 970 1070 7.84

Mean (SD)
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Risk factors

Age
18-24years

More than 24years
College type
Medical
Non-medical
Academic year
First

Second

Third

Fourth

Fifth

Living with

Family

Alone or with

students

86

136

105
96

105

103

9.1

108

121

103

95

105

91

Stress

10

86

10

9.8

98
96
104
99

9.1

98

96

<0.001

0564

0861

0239

0569

96

139

12

106

s

102

18

125

108

103

111

129

94

96

96

103

99

96

95

99

94

93

105

97

101

<0.001

0.698

0612

0410

0.446

96

125

109

105

107

97

116

12

i

89

107

109

Depression

SD

79

74

7.8

74

7.7

79

72

73

91

72

78

84

<0.001

0.035

0.806

0.048
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Nomophobia -4555 192 *p <001
Male 90 64.18 2492
Female 104 79.38 21.53

*p<0.05, two-tailed. **p<0.01, two-tailed.
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Variable n M SD tdf P

Nomophobia -4.276 192 **p <0.01
Less than 3h/day 83 64.06 2233
More than 3h/day m 7852 2400

*p<0.05, two-tailed. **p<0.01, two-tailed.
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Variable Coefficien

Bigotry ~0.002621993
Inferiority -0.008766923
Social phobia -0.003791107
Somatization -0.005338204
Dependency -0.001490435
Hostile attack -0.002740454
Impulsion -0.002899323
Obsession -0.005517603
Internet addiction -0.002927963
Sensitive -0.002272589
Anxiety -0.01556757
Depression -0.01469614
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Variable Coefficien

Bigotry -0.0038658903
Inferiority -0.0108064212
Social phobia ~0.0020312700
Somatization -0.0058192635
Dependency -0.0009807333
Impulsion -0.0025560252
Obsession -0.0065417723
Internet addiction -0.0018239820
Sensitive -0.0015560315
Anxiety -0.01499166

Depression -0.01467019
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Total Male Rural

area
Year 2018 2,502 1,185 1,317 1,006 1,496
Year 2019 2,455 1,098 1,357 978 1,477
Year 2020 2,484 1,135 1,349 1,022 1,462
Year 2021 2,441 1,204 1,237 967 1,474
Year2022 | 2,682 1,286 1,396 1,078 1,604
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Rural Rural Urban Urban

Indicator Mean Standard Mean  Standard
deviation deviation
Anxiety 1173 1.075 1.075 1.014
Depression 1.208 1.049 1.046 0990
Inferiority 1.197 1.040 1.001 1.038
Obsession 0.868 0984 0777 0906
Somatization 1.059 1297 1.026 1251
Internet addiction | 0.818 0950 0712 0885
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Author

and
year

Zhou etal.
(20)

Yang etal.
@n

Jinchang
and Wei
i)

Wen et al.
©3)

Quach
etal. (18)

Luand Liu
(35)

Lian etal,
(“2)

Lictal.
(40)

Lietal.
(44)

Guoetal.
(“n

Gengand
He (43)

Zhangetal.
(39)

Lietal,
(€D

Cheneetal.

(38)

Chen (37)

Fuetal,
(36)

Sample
characteristics

Sample: 1,860
Grade: 7-12
Site: Shanghai China

Sample: 1,258
Age: 14-20
Site: Southern China

Sample: 350
Grade: 7-9

Site: Henan, China
Sample: 900
Grade: 9-12
Age414£132
Site: Jiang xi China
Sample: 997
Grade: 10-12
Age: 16-19

Site: Beijing China

Sample: 14,356
Age:13-18
Site: China

Sample: 754
Age:11-15

Grade: 7-9

Site: Shang Qiu and
‘Wuhan, China
Sample: 1,440
Grade: 4-9

Site: Xiu Shui, China

Sample: 19,487
Grade:7-9

Site: China
Sample: 1,228
Grade:7-12

Age: 11-20

Site: Tong Ling and
Wuhu from Anhui

Province in China

Sample: 24,66
Age:10-15
Site: China

Sample: 2,139
Agerl4.67+153
Grade: 10-12

Site: Southeast China
Sample: 6,173
Age:6-17

Site: Liaoning
Province, located in

northeast China

Sample: 938
Age:13-18
Site: Guangzhou in

southern China

Sample: 1,932
Grade: 7-9

Site: Taiwan and
“Tianjin in Mainland
China

Site: mainland China

Study
design

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Cross-sectional

study

Report

Prevalence

12.9-23.2%

Not given

Not given

24.78%

Not given

‘The
psychological
symptom
detection rate of
Chinese middle
school students
was 21.37%

Not given

Not given

Not given

Not given

Not given

Not given

26.6%

Not given

Not given

12.9-26.6%

Assessment tools
and stress level

Strengths and Difficulties
Questionnaire (SDQ)
(25.5£15.5)

Severe

DASS-21 (521 £4.11)
Moderate

Mental stress scale
(2.57+0.68)
Moderate

Mental Health Test
(MHT)

Low-severe

Revised Childrens
Manifest Anxiety Scale
(RCMAS)

Boys anxiety
(38.2245.99)

Girls aniety
(38.765.85)

Severe

Multidimensional Sub-
health Questionnaire of
Adolescents (MSQA)
Not given

DASS-21 (0.759+0.497)

Low

Social Anxiety Scale for
Children (SASC)
(2:4084:£0.7065)

Low

Not given

DASS-21
Anxiety (0.93+0.60)
Stress (11140.61)

Low

Kessler 6 rating scale
(1516:+0.584)

Low

DASS21 (13,80 13.42)
Moderate

Strengths and Difficulties
Questionnaire (SDQ)

Moderate

DASS-21 (14824 10.14)
Moderate

BSRS-5 (33.45+ 14.82)

Severe

Not given

Risk factors

1 Academic stress.
2 Criticism from others
3 Family conflict and peer bullying and

discrimination or interpersonal conflict

Mobile phone addiction

Campus safety atmosphere

1 Academic pressure

2 School mental health work

Parent-child conflict

Unhealthy lifestyle

Mobile phone addiction

Poverty

1 Martial conflicts
2 Parent-child relationship

3 Family income

Teacher-student relationship

1 Academic pressure

2 Parent-child conflict

1 Childhood trauma

Social support

Family functioning

1 Mother’s and father’s poor mental health

2 Teacher’s poor mental health

1 Parents-child relationship

Peer relationship

Cyber victimization

Not given

Outcomes

Negative life events are one of many factors
associated with perceived stress and level of
pro-social behavior in secondary school

students

Mobile phone addiction has been identified
asa salient risk factor for adolescents”
psychological stress

“The improvement of the campus safety
atmosphere level can effectively mitigate the
mental health

Students with extreme academic pressure
are more likely to develop psychological

stress.

Greater parental warmth generally reduced

adolescents’ psychopathology symptoms

“There was a positive correlation between
unhealthy lifestyle and the occurrence of
psychological symptoms, and boys are more
easily influenced by lifestyles than girls

Mobile phone addiction was significantly

and pos

ively associated with psychological

stress.

Poverty had a significantly direct cffect on

ren’s anxiety and depression

Parental marital and parent-child
relationships positively affected children's
mental health

“Teacher support, as a kind of social support,
can keep adolescents healthy by reducing
the influence of negative emotions on the

body and mind

‘Academic pressure and parent-child
conflict was detrimental to the

psychological health of all children

Childhood trauma was positively associated
with general distress among Chinese

adolescents

All three caretakers have a significant
negative influence on schoolchildren's
emotional well-being, in the order of

mother > father > teacher

“The results suggest that attachment,
especially parent attachment, s helpful in
enhancing students’dispositional
mindfulness, which in turn reduces
psychological distress in secondary school
students

Cyber victimization, and parental support
are important factors contributing to
psychological distress among Taiwanese

and Mainland Chinese adolescents

Notgiven

Limitation

Sample cannot represent other

area

Cannot explain causation

Cannot explain causation

“The generalizability of these
ted

findings

Cannot explain causation

Cannot explain causation

Anxiety and school-related

factors were assessed

ing self-

report surveys

Cannot explain causation

Reliance on adolescents reports
for information about both their
parents’behavior and their own

symptoms

Cannot explain causation

‘The questionnaire to estimate
psychological symptoms, which
are susceptible to the level of

recall

Cannot be generalized to
adolescents in other cultural

backgrounds

Cannot explain causation

Cannot explain causation

Students’ mental health
conditions may be underreported

or overreported

Cannot explain causation

Some limitations in the variable

measurement

Cannot explain causation

Results cannot be generalized to
students in other grades or
adolescents from other cultural

backgrounds

Could not examine how

childrens relatedness with peers
influenced their psychological

well-being

Could not control for the
influence of regional

heterogeneity

Cannot explain causation

Cannot explain causation

Subjective self-report and recall
bias should be interpreted

cautiously

Cannot explain causation

Not all teachers were measured

Cannot explain causation

“This study only used self-report

data from a single source

Cannot explain causation

Sample may not be representative
of the PRC

Data were derived from students”

self-reports

Not given
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Materiali

I can say about my son that he.
...admires people who own expensive homes, cars, and clothes.

thinks that his life would be better if he owned certain expensive things he does

not have.
... enjoys spending money on expensive things.
thinks that buying things gives him a lot of pleasure.
likes to own things that impress people.

. would be happier if he could buy more things.

is bothered when he cannot buy all the things hei lik.
likes a lot of luxury is his life.

. thinks that spending money is among the most important achievements in lfe
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Gratitude (a=0.677)

1 have so much in life to be thankful for.

11 had to lst everything that I felt grateful for, it would be a very long list.
When 1 think about ife,  have much to be gratefl for.

Iam grateful to a wide variety of people.





OPS/images/fpsyg-15-1352729/fpsyg-15-1352729-t004.jpg
Materialism Before intervention After interventi

Success ( 609) (@ =0689)

Iadmire people who own expensive homes, cars, and clothes.

Some of the most important achievements in lfe include acquiring expensive things.
Ilike to own things that impress people.

I payalot of attention to the material objects other people own (cellphone, tablet, tennis shoes, etc).

Centrality (a@=0.601) (a=0.695)
Ienjoy spending money on expensive things.

Buying things gives me a lot of pleasure.

Iike a lot of luxury in my lfe.

Happiness (@=0705)

My life would be better if I owned expensive things I do not have.
Twould be happier if T owned more luxury things.
Td be happier if I could afford to buy more things.

It bothers me when I cannot buy all the things Id like.
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Subgroup B (grat e) 2 (adjusted)  F score
Respondent

Father ~017+* 0.03 10,40
Mother —o11* 001 497
Other guardian -014 001 196
Origin of children

CEAP student ~0.14%% 0.02 .80
CEAP applicant ~0.16% 002 1040
Type of school

te ~0.23%* 005 1L10%%
Public ~0.13%* 001 10.45%%

*p<0.05; **p<0.01.
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Number of participants

Median age (age range) 225(17-24)
Group 1 (n=10) 23.1(21-24)
Group 2 (n=8) 22.4(20-24)
Group 3 (n=4) 17.8(17-18)

Gender
Female 12
Male 7
Non-binary and transgender 3

Ethnicity—white 16

Completed high school 18

Employment status
In school 4
Employed 3
Not employed or in school 12

In at-risk housing situation 8

Alcohol use> 1x per week 7

Cannabis use> 1x per week 6

Other illcit substance > 1x per week 5





OPS/images/fpubh-12-1322069/crossmark.jpg
(®) Check for updates






OPS/images/fpubh-12-1271215/fpubh-12-1271215-g003.jpg
Determinants of health:
Systemic factors






OPS/images/fpubh-11-1229571/fpubh-11-1229571-t007.jpg
Selected
variable

Dependent
variable

Leisure

satisfaction

Class 1

Class2

Class 3

Class4

Class5

Chss6

“£2p<0.001, **p<0.01, *p<0.05.

Independent  Unstandardized  Standardized Collinearity
variable coefficient coefficient statistics
erceived
pes B Std. 5 Tolerance  VIF
Error

(Constant) 9515 1972 482455+
Economic 0074 0301 0023 0245 0851 1176
Socil 0470 054 0099 1034 0828 1208
Physical 0691 0332 0195 21480 0928 1078
Interpersonal 0779

1338 0337 0392 396800
reltionships
(Constant) 11935 1050 11370+
Economic 0281 0176 0074 1598 0894 Lus
Socil 0581 0212 0127 2744%0% 0897 s
Physical 0575 0192 0133 29870+ 0972 1029
Interpersonal 0826

0770 0201 0185 381000+ 1211
relationships
(Constant) 10764 2701 3.985%%%
Economic 0581 0529 0157 ~1098 0841 1189
Social 0951 0616 0231 1544 0741 1350
Physical ~0.598 0572 ~0144 ~Lot6 0874 L1ss
Interpersonal 0648

2195 0617 0568 35570 1544
relationships
(Constant) 10322 31 33070
Economic 0753 0686 0178 1098 0733 1365
Social 0689 0764 0162 (o 0613 1632
Physical ~0.066 0598 0016 ~0.110 0875 L1143
Interpersonal 0560

0701 0178 0955 1786
relationships
(Constant) 18570 5034 368980+
Economic 0653 1039 0149 0629 o612 1634
Social ~0.436 1058 0088 0412 0757 1321
Physical os11 0627 0276 1453 0951 1052
Interpersonal 0497

0587 0852 0181 0689 2013
relationships
(Constant) 13208 1366 70775
Economic 0856 0333 —0332 —2573% 0816 1225
Socil 1380 0481 0399 28690+ 0705 La1s
Physical 00n 0338 0025 0210 0961 1041
Interpersonal 0693

0654 0439 0209 1489 1444

relationships

0238

0072

0.356

0.090

~0027

0.197

882044+

10.399%%%

638454

2168

0.806

4611555
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Dependent  Independent variable: Unstandardized = Standardized Collinearity

variable Perceived risk coefficient coefficient statistics
B Std. B Tolerance  VIF
Error

(Constant) 2266 0322 70404+ 5,023

Economic 0030 0054 0030 0551 0880 1137
Leisure
wtsacton socit S 0024 0075 0018 0320 0795 1257 0043

Physical 0075 0059 0.068 1281 0952 1050

Interpersonal relationship 0.203 0.065 0.186 ERIT 0744 1344

(Constant) 2258 0270 83667 10,822+
Leisure Economic 0016 0.046 0019 0356 0880 1137
satisfaction_ Social 0.207 0.063 0.183 327308 0795 1257 0098
emotional Physical 0.086 0089 0.090 1761 0952 1050

Interpersonal relationship 0.152 0055 0.162 2789%5% 0744 1344

(Constant) 2210 0327 68530 56220+
Leisure Econor 0.001 0055 0.001 0019 0880 1137
satisfaction_ Social 0086 0055 0.064 L7 0795 1257 0049
physical Physical 0.198 0059 0175 332004 0952 1050

Interpersonal relationship 0.108 0.066 0.097 1624 0744 1344

(Constant) 2882 0.289 9.984%+% 1973
Lelsure Economic ~0019 0.049 ~0022 ~0389 0880 1137
satisfaction_ Social 0091 0.068 0079 1349 0795 1257 0011
environmental Physical 0.099 0053 0.101 1.881 0952 1.050

Interpersonal relationship 0032 0058 0033 0546 0744 1344

(Constant) 2655 0.297 8,942 118925+
Teleuire Economic ~0.037 0050 ~0041 ~0746 0880 1137
satisfaction_ Social 0023 0070 0019 0333 0795 1257 0.09%8
educational Physical 0,097 0.054 0.095 1.79 0952 1050

Interpersonal relationship 0.163 0.060 0.163 2716%5 0744 1344

#+p<0.001, *#p <001, *p<0.05.
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Dependent  Independent Unstandardized  Standardized Collinearity

variable variable: coefficient coefficient statistics
EeICSedlrise B Std. Error p Tolerance  VIF
(Constant) 1815 0.271 671044 15.278%4%
Economic ~0.118 0.045 ~0.132 ~2604% 0850 1176
Leisure
— 0.184 0,055 0.167 3339445 0877 140 0125
Physical 0.100 0.049 0097 2044% 0.960 1041
Interpersonal relationship 0286 0053 0.286 5415+ 0.784 1276
(Constant) 2022 0.234 9.482%4% 18,634+
Leisure Economic ~0.089 0039 ~0.113 ~2268% 0850 1176
satisfaction_ Social 0.257 0.048 0.264 5.379%4% 0877 1140 0150
emotional Physical 0.037 0.043 0.040 0.859 0.960 1.041
Interpersonal relationship ~ 0.215 0.046 0245 4707%4% 0784 1276
(Constant) 223 0.263 8510445 1029344
Teisire Economic ~0.081 0.044 ~0095 ~1837 0850 1176
satisfaction_ Social 0.155 0.054 0.148 2899+ 0877 1140 0085
physical Physical 0.120 0.048 0.122 2506+ 0.960 1.041
Interpersonal relationship ~0.206 0.051 0217 4014555 0784 1276
(Constant) 2317 0.250 9.257%4% 8.826%%
Leisure Economic ~0074 0.042 ~0092 -1755 0850 1176
satisfaction_ Social 0.169 0.051 0170 3316+ 0877 140 0072
environmental Physical 0.105 0.045 0113 2311%%% 0.960 1.041
Interpersonal relationship 0155 0.049 0173 ERETR 0.784 1276
(Constant) 1838 0.267 6.880%+% 11892+
Leisire Economic ~0.003 0.045 ~0003 ~0.065 0850 1176
satisfaction_ Social 0153 0.054 0143 2816++% 0877 L140 0098
educational Physical 0114 0.048 0114 2355¢ 0.960 1041
Interpersonal relationship  0.218 0052 0225 4191455 0.784 1276

“£2p<0.001, **p<0.01, *p<005.
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Dependent  Independent Unstandardized Standardized Collinearity R?

\ZUELIEE variable: coefficient coefficient statistics
i Std. Error ] Tolerance  VIF
(Constant) 2103 0.208 10.132%5% 16,1154
Economic ~0.052 0035 ~0.056 1487 0.137 1154
Leisure
— 0.103 0.045 0087 2285% 0847 LIS 0074
Physical 0077 0038 0072 2021% 0964 1037
Interpersonal relationship | 0.244 0042 0.233 5868+ 0773 1294
(Constant) 2208 0176 125534+ 282743+
Leisure Economic 0030 ~0043 ~1186 0.866 1154
satisfaction_ Social 0.246 0038 0.237 6446+ 0.847 LIS 0125
emotional Physical 0058 0032 0062 1803 0964 1037
Interpersonal relationship | 0.179 0035 0.196 5093 0773 1294
(Constant) 2299 0.206 11133 84935+
p— Economic ~0.049 0035 ~0053 ~1399 0.866 1154
satisfaction_ Social 0113 0.045 009 2528 0.847 LIS 0038
physical Physical 0.150 0,038 0.142 39728 0964 1037
Interpersonal relationship | 0.163 0041 0.157 394155 0773 1294
(Constant) 2625 0.188 13.967+%% 16,1154
Leisure Economic ~0.048 0032 ~0057 ~1.496 0.866 1154
satisfaction_ Social 0.130 0041 0122 ERTER 0847 LIS 0074
environmental Physical 0.094 0.034 0.099 2739%%% 0964 1.037
Interpersonal relationship | 0.094 0038 0.101 25045 0773 1294
(Constant) 2261 0.197 11494755 13.588%5%
Leisire Economic ~0.022 0033 ~0025 ~0658 0.866 L154
satisfaction_ Social 0.089 0043 0079 2082¢ 0.847 LIS 0062
educational Physical 0,099 0.036 0.098 2743%% 0964 1.037
Interpersonal relationship | 0.191 0039 0,193 4849%5 0773 1294

#+p<0.001, *#p <0.01, *p<0.05.
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Leisure satisfaction_social3
Leisure satisfaction_sociald

Leisure satisfaction_social2
Leisure satisfaction_social6
Leisure satisfaction_social5
Leisure satisfaction_sociall
Leisure satisfaction_emotional4
Leisure satisfaction_emotional2
Leisure satisfaction_emotional3
Leisure satisfaction_emotionals
Leisure satisfaction_emotionall
Leisure satisfaction_physicald
Leisure satisfaction_physical3
Leisure satisfaction_physical2
Leisure satisfaction_physicall

Leisure satisfaction_physical
Leisure satisfaction_environmental3
Leisure satisfaction_environmental2

Leisure satisfaction_environmental4

Leisure satisfaction_environmentall

Leisure satisfaction_educational3

Leisure satisfaction_educational2
Leisure satisfaction_educationall
Leisure satisfaction_educationald
Reliability

Eigenvalue

Variate (%)

Cumulative variance (%)

-0.888,

Ihave made many of my current friends through leisure activiies.

During leisure activities, I cultivate friendships with people actively

participating.
Tsocially interact with others through leisure activities.

T meet people who share my interests through leisure activities.
1 prefer leisure activities I can enjoy with others.

Leisure activities help me maintain close relationships with others

I feelthe vitality of lfe through leisure activiies.
Leisure activities make ordinary lfe less stifling,

I recover psychologically through leisure actvities
1 feel relaxed through leisure activities.

I gain psychological stab

through leisure actvities.
1 regulate my body (weight, height) through leisure activities.
Tcan test my physicalstrength through leisure activties

“The leisure activities I engage in help maintain my physical health.
My leisure activities can improve my physical strength.

My leisure activities restore my physical vitality.

‘The facilities and places where I engage in leisure activities are fresh

and clean.
The facilities where I engage in leisure activities are well-decorated.

“The facilities and places where I engage in leisure actvities drive:

interest.

The fa

ies and places where I engage in leisure activities are

visually appealing.

My leisure activities allow me to indirectly experience what

I cannot experience in real life.
My leisure activities allow me to obtain new information.
My leisure activities expose me to diverse cultures.

My leisure activities help me learn about society in general

949,643, df=91, p<0.001. KMO, Kaiser-Meyer-Olkin.
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Risk perception_social3 COVID-19-related issues are the most important issues in society.

Risk perception_social2 Society has suffered much damage due to COVID-19.

Risk perception_sociall

Risk perception_economic2 Enormous financial costs have been incurred due to COVID-19.
Risk perception_ economicl Financial damage has been caused by COVID-19.
Risk perception_economic3 Buying facemasks due to COVID-19 has been burdensome.

Risk perception_interpersonal
COVID-19 has negatively affected my interpersonal relationships.
relationshipl

Risk perception_interpersonal

COVID-19 has destroyed my interpersonal relationships.
relationship3

Risk perception_interpersonal
COVID-19 has limited my social activities
relationship2

Risk perception_physical2 COVID-19 is similar to the common cold,
Risk perception_physical3 COVID-19 is a type of pneumonia.
Reliability

Eigenvalue

Variate (%)

Cumulative variance (%)

KMO=0.741, 7/ =2323.526, df =55, p <0.001. KMO, Kaiser-Meyer-Olkin.

The degree of risk that society feels due to COVID-19 is significant.
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Variable n (%)

Male 402 (52.6)
Sex Female 362 (47.4)
Total 764
20 230 (30.1)
305 171 (22.4)
405 161 21.1)
Age
505 170(22.3)
605 32(42)
Total 764
Class 1 Working from home at least 1-2days a week with no commute or change in pay 101(13.2)
Class 2 Commuting to and from work without change in current pay 484 (43.4)
Class 3 Working reduced hours and commuting every other day without change in current pay 40(52)
New working
. Class 4 Commuting normally with reduced pay 48(63)
Class 5 Working reduced hours and commuting every other day with reduced pay 31(41)
Class 6 Experiencing unpaid leave (furlough), closed business, or being on standby post-COVID-19 outbreak 60(7.9)
Total 764
Viewing and attending cultural art events 76(99)
Viewing and attending sporting events 144 (18.8)
Sightseeing activities 46/(6.0)
Leisure activities | Enjoying recreational hobby activities 87(114)
Relaxing activities 347 (45.4)
Engaging in social and other activities 64(8.3)

Total 764





OPS/images/fpsyt.2024.1364334/fpsyt-15-1364334-g001.jpg





OPS/images/fpsyt.2024.1364334/crossmark.jpg
©

2

i

|





OPS/images/fpubh-12-1322069/fpubh-12-1322069-t001.jpg
1.GSt -

2. Suicidality 0.55%% -

3. Depression 0.89%% 0594 -

4. Anxiety 0.88%% 041+ ~0.65+% -

5. Somatization 078+ 037+ 053 0617+ -

6. Sleep Quality 0547 0294 048+ 047+ 0447+ -

7. Gender ~0.14%% 0.04 ~0.09% ~0.17% ~0.11% ~0.15 -

8. Age ~021%% ~0.15%% ~0217% ~0.16%% ~0.17%% 001 ~007% -

=1,214; Gender was coded as 0 = female and 1= male; *p< 0.0, and **p<0.001; ‘non-significant after Bonferroni correction; GSl, Global severity index.
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N=5 Covers studies that o Self-determination and autonomy
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communities such of belonging

as creative activities,
sport, and music.
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N=4
(29,31, 57, 76)

Covers studies that
examined participation
voluntary work, charity
work or activism. This
can be in the form of
involvement in
Non-Profit Organizations
or politically activism
students’ groups.

Skill development
Positive social relations and
sense of belonging.

o Experience of assisting others

and effecting change






OPS/images/fpubh-12-1336736/fpubh-12-1336736-t005.jpg
N=4
(30, 45,73, 75)

Covers studies that examined
participation in different
forms of creative activities,
such as theater, musicals or
handicrafts that often lead to a
product, performance or
showing.

o Artistic development
o Relationship building
and trust
o Competence
and self-confidence
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playing an
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songwriting.

sense of belonging
o The experience of a
safe community
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(34, 44, 64-66) examined o Positive social relations

participation in
dance.

o Facilitation of emotional and
creative expression
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Studies

Definition of
the context:

Identified mechanism

N=27

(26,27,32,33,

sport

Covers studies that
examined
participation in
several different
sports, one specific
sport such as hockey,
or an intervention
consisting of a sport
activity.

Positive social relations and
cohesion with teammates
Learning and development of
skills

Pleasure-driven participation
Inclusive and

competent coaches
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References, Population age Organized leisure community Design (n = Mental health outcome

Country (Mage) (categorized context) sample size) (scale)

Baker etal. (25), 12-19 years (13.9) Music (music)* Qualitative (2 =85) | Wellbeing: feeling safe, having fun,
Australia pushing beyond boundaries

Battaglia et al. (26), 18-19 years Ice hockey (sport) Qualitative (n=10) | Athletic worth, sense of fun and
Canada enjoyment, interests in other activities,

sport relationships

Bean etal. (27), 10-18 years (15.4) Several sports disciplines (sport) Quantitative (n = Mental wellbeing (WEMWBS)
Canada 160)

Calo etal. (28), 12-17 years Music (music)* Mixed method (n = Wellbeing (Good Childhood Index);
Scotland 27) self-confidence, trust, connectedness,

engagement outside the intervention,
engagement with the intervention

Cicognani et al. 16-26 years (20.8) Voluntary/charity-, youth-, and religious Quantitative (n = Social wellbeing (MHC-SF)

(29), Italy groups (voluntary work and activism) 835)

Clennon and Intervention 1: (13.0) Musical program (creativity and art)* Qualitative Wellbeing: emotional awareness,

Boehm (30), UK Intervention 2: 12-18 (intervention 1: n = self-esteem, anger management,

years (12.0) 55) (intervention 2: self-esteem and confidence in sexual
n=23) orientation

Conner etal. (31), Not specified (University | Activism (voluntary work and activism) Qualitative (n =42) | Mental health: social capital or

uUs students) connection to others, sense of purpose,
effecting change, self-care and collective
care

Cronin and Allen 10-19 years (13.4) Several sports disciplines (sport) Quantitative (n = Psychological wellbeing: self-esteem

(32), UK 202) (SDQI), positive affect (PANAS), life
satisfaction (SWLS)

Dore et al. (33), 16-39 years (18.5) Several sport disciplines (sport) Quantitative (n = Positive mental health (MHC-SF)

Canada 460)

Duberg et al. (34), 13-18 years (16.0) Dance program (dance)* Qualitative (n = Finding embodied self-trust that opens

Sweden 112) new doors

Eriksen and Seland 14-20 years Youth club (residual leisure communities) Qualitative (n=14) | Wellbeing: a safe place to be(long),

(35), Norway social relations and identity formation,

growth, purpose, and confidence

Forgeard and (19.0) Athletic, academic, artistic, and prosocial Quantitative (n = Psychological adjustment (CES-D,
Benson (36), US activities (mixed leisure communities) 512) SPANE, DASS-21, PSWQ, SWLS, FS)
Gardner et al. (37), 11-15 years (13.0) Several sport disciplines (sport) Quantitative (n = Enjoyment (SCM) and intention to
Australia 313) continue

Geidne and 15-16 years Several sport disciplines (sport) Quantitative (n = What characteristics of a sports clubs
Quennerstedt (38), 123) make them feel good or bad, and what a
Sweden sports club can do to make them stay as

long as possible (open-ended questions)

Godfrey etal. (39), | 8-18 years Surfing (sport)* Quantitative (n = Wellbeing (SCWBS)

UK 114)

Gonzélez et al. (40), 8-37 (14.7) Football and basketball (sport) Quantitative (n = Sport enjoyment (Intrinsic Satisfaction

Spain 641) in Sport Questionnaire)

Gonzalez- 14-19 years (16.8) Several sport disciplines (sport) Quantitative (n = Psychological wellbeing (EBP)

Hernandez et al. 436)

(41), Spain

Graupensperger (19.6) Several sport disciplines (sport) Quantitative (n = Wellbeing: life satisfaction (the

etal. (42), US 697) happiness scale, the subjective health
scale)

Harkins etal. (13), 6-16 years Orchestra program (music)* Qualitative (n = Mental and emotional wellbeing

Scotland 125)

Harris et al. (44), 12-18 years Hip hop dance program (dance)* Qualitative (n = Psychological and social wellbeing

Australia 171)

Hauseman (45), 10-18 years Youth-led community arts hubs (creativity Qualitative (1 =27) | Perspective on program structure, youth

Canada and art)* participation and qualities of effective

youth leaders and program coordinators

Hignett et al. (46), 13-16 years (14.3) Surfing program (sport)* Mixed method (n= | Wellbeing (BPHS-Y)

UK 58)

Jakobsson and 9-19 years Several sport disciplines (sport) Qualitative (n = Views of participation in sport

Lundvall (47), 114)

Sweden

Jakobsson (48), 15-19 years Several sport disciplines (sport) Qualitative (n =18) | What make teenagers participate

Sweden

Jetzke and Mutz (23.2) Several sport disciplines (sport) Quantitative (n = Life satisfaction (SWLS)

(49), Germany 4,698)

Kinoshita etal. (50), | (15.4) Several sport disciplines (sport) Quantitative (n = Thriving: intention to continue sport,

Canada 196) athletic subjective wellbeing (PANAS,

SWLS), goal progress

Laurence (51), UK 15-17 years Club participation (mixed leisure Quantitative (n = Life satisfaction (how satisfied are you
communities)* 7,970) with your life on a scale from 1 to 107)

Leversenetal. (52), | 15-16 years Different leisure activities (mixed leisure Quantitative (n = Life satisfaction (Huebner's SLSS)

Norway communities) 3,273)

Light and Yasaki 13-16 years Basketball (sport) Mixed method (= | Sport enjoyment and experience

(53), Australia & 12)

Japan

Lindgren etal. (54), 18-25 years Several sport disciplines (sport) Qualitative (n =55) | How sport clubs retain young adults

Sweden

Merati etal. (55), 7-12 years Music program (music)* Qualitative (1 = 8) Wellbeing: emotional-, social-,

Canada personal-, and educational wellbeing

Moreau et al. (56), (17.6) Sportsprogram (sport)* Qualitative (n = 9) Psychosocial benefits

Canada

Navickas et al. (57), 18-23 years Volunteer work (voluntary work and Quantitative (n = Life quality

Lithuania activism) 200)

Oberle etal. (58), (9:2-123) Different types of extracurricular activities Quantitative (n = Life satisfaction (SWLS—adapted for

Canada (mixed leisure communities) 10,149) Children)

Parker (59), US Not specified (high Choir (music) Qualitative (1= 40) = Self-growth

school)

Phillips Reichter 11-14 years (12.9) Sport and music (mixed leisure communities) Quantitative (n = Motivational orientation (subscales of

and Weiss (60), US 366) the MOSS)

Price and Weiss 15-18 years (15.9) Soccer (sport) Quantitative (n = Psychosocial and team outcomes:

(61), US 412) perceived competence (SPPA), intrinsic

motivation (MOSS), enjoyment, team
cohesion (GEQ), collective efficacy

(CEQS)
Reverberi etal. (62), | 14-20 years (16.2) Soccer (sport) Quantitative (n = Psychological wellbeing (Ryff’s PWB
Ttaly 415) Scale)
Rottensteiner et al. 14-15 years Several sport disciplines (sport) Quantitative (n = Sport enjoyment (enjoyment scale)
(63), Finland 1,936)
Scrantom and 11-15 years Dance program (dance)* Qualitative (n = 10) Psychosocial benefits
McLaughlin (64),
Nothern Ireland
Sebire etal. (65), 11-12 years Dance program (dance)* Mixed methods (| Perceived level of exertion and
UK =571) enjoyment
Stark and Newton 15-18 years (16.3) Different dance environments (dance) Quantitative (n = Psychological wellbeing: positive and
(66), US 84) negative affect (PANAS), body-esteem
(BESAA), friendship (IPPA)
Stevens etal. (67), 8-14 years (10.0) Circus (residual leisure communities) Qualitative (n=55) | Wellbeing
Australia
Super et al. (68), the 11-17 years Several sport disciplines (sport) Qualitative (n = 22) Sports experiences
Netherlands
Swann et al. (69), 12-17 years (14.7) Several sport disciplines (sport) Qualitative (n = 55) | Mental health
Australia
Tamminen et al. (16.3) Several sport disciplines (sport) Quantitative (n = Sport enjoyment (Scanlan’s measure of
(70), Canada 451) enjoyment) and commitment
Van Hoye etal. 8-14 years Football (sport) Quantitative (n = Enjoyment (enjoyment subscale from
(71), France 342) the Intrinsic Motivation Inventory),

drop-out intentions, self-esteem
(PSDQ), perceived health (single item)

Vella etal. (72), 12-19 years (14.6) Several sport disciplines (sport) Quantitative (n = Wellbeing (Key’s MHC-SF)
Australia 383)
Vettraino etal. (73), | Not specified (7th and Theater (creativity and art)* Qualitative (n =29) | Wellbeing
Canada 8th grade)
White et al. (74), (14.4) Several sport disciplines (sport) Qualitative (n = Positive affect
Australia 144)
Wright etal. (75), 14-20 years (16.7) Atts program (creativity and art)* Qualitative (n=32) | Positive development
Canada
Yuriev (76), Canada | Not specified (University | Volunteer work (voluntary work and Qualitative (n = 5) Satisfaction
students) activism)

*Organized leisure community as an intervention.
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Independent variables Depressive symptoms

(95% CI) p Partial 12
Exposure <0.001 o1
Exposed 1466 14.60-1471
Not exposed 1136 1132-1139
Gender <0.001 0.09
Boys 1156 1L51-1161
Girls 1446 14.41-1450
Exposure x gender <0.001 0.00
Boys exposed 13.05 12.96-13.14
Boys not exposed 10.07 10.01-10.12
Girls exposed 16.26 16.19-16.33
Girls not exposed 1265 1259-1270

Adjusted *=0.22

Loneliness
(95% CI) Partial 2
Exposure <0001 0.07
Exposed 226 225-227
Not exposed 170 1.69-1.70
Gender <0001 0.04
Boys 178 177-1.79
Girls 218 217-219
Exposure x gender <005 0.00
Boys exposed 205 203-207
Boys not exposed 150 1.49-151
Girls exposed 247 246-2.49
Girls not exposed 189 1.88-1.90

Adjusted ©*=0.12

Self-esteem

(95% ClI) Partial n?
Exposure <0.001 006
Exposed 277 276-278
Not exposed 325 325-326
Gender <0.001 008
Boys 329 328-330
Girls 274 273275
Exposure x gender <0.001 000
Boys exposed 308 306-3.09
Boys not exposed 350 349351
Girls exposed 247 245-248
Girls not exposed 301 3.00-3.02

Adjusted 7 =0.15

Well-being
(95% CI) Partial
Exposure <0.001 006
Exposed 653 651-655
Not exposed 752 750-7.53
Gender <0.001 004
Boys 744 742746
Girls 661 659-6.63
Exposure x gender <0.001 000
Boys exposed 700 697-7.04
Boys not exposed 788 7.85-7.90
Girls exposed 606 603-6.09
Girls not exposed 716 7.14-7.19

Adjusted 0.1

posure is any exposure 10 one or more forms of sexual harassment during the last 12months.
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Mean (SD)/n (%)

Age (year) 14.53 (0.01)
Gender

Girl 4,187 (47.72)
Boy 4,588 (52.28)
Ethnicity

Han 8,010 (91.28)
Non-Han 765 (8.72)
Residence

City 4,195 (47.82)
Rural 4,579 (5,218)
Single child

Yes 3,938 (44.88)
No 4,837 (55.12)

Father’s highest education

<Junior middle school

4,947 (56.38)

Senior middle school or vocational
school

2,377 (27.09)

>College

1451 (16.54)

Mother’s highest education

<Junior middle school

5,518 (62.88)

Senior middle school or vocational
school

2,034 (23.18)

>College

1,223 (13.94)

Perceived household economic status

Lower income 1,806 (20.62)
Middle class 6,434 (73.46)
Wealthy 518 (5.91)
BMI (kg/m?) 18.76 (0.05)
PA 15627 (2.21)
ST 133.11 (1.81)
Sleep quality

Poor 3,993(45.20)
Good 4,782(54.50)
Sleep duration

Short 3,391 (38.64)
Normal 5,303 (60.43)
Long 81(0.92)
Sleep patterns

Poor quality short duration

1,770 (2-0.17)

Good quality short duration

1,621 (18.47)

Poor quality moderate duration

Good quality moderate duration

2,192 (24.98)

3,111 (3545)

Poor quality long duration 31(0.35)
Good quality long duration 50(0.57)
Depression score 12.94 (0.06)

Depression status

No

6,315 (71.97)

Yes

2,460 (28.03)
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Number of times exposed

2-5 Missing
Touching/groping 4,241 (5.1) 2422(29) 1377 (17) 3,663 (44)
Verbal (sexual name-calling) 7,122(86) 6,637 (8.0) 6.214(75) 3722(45)
Spreading sexual rumors 6,903 (8.3) 3,630 (44) 2124(25) 3913 (47)

Not exposed (0) Exposed (21) Missing

Touching/groping 71,594 (86.0) 8,040 (9.7) 3663 (44)
Verbal (sexual name-calling) 59,602 (716) 19,973 (24.0) 3722 (43)
Spreading sexual rumors 66,707 (80.1) 12,677 (152) 3913 (47)
Any sexual harassment 53,264 (63.9) 25,740 (30.9) 4,293 (5.2)

Table content is number of participants within categories (%). Any sexual harassment is having experienced one or more of the specific harassment forms (touching/groping, verbal or
spreading sexual rumors) at least once during the past 12 months.
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Characteristics Totaln

Grade
8th grade 25,655
9th grade 25,369
10th grade 24,949
Missing 7,324 (8:8%)
Gender
Boys 38,602
Girls 38,403
Missing 6,252 (7.5%)
Centrality
1 Most central 10,565
2 18,013
3 19,744
4 16,207
5 10,291
6 Least central 4125
Missing 4352 (5.2%)

Parental education level

One or both parents have higher education 63492
None of the parents have higher education 8,952
Missing 10,853 (13.0%)

Family affluence

Above median score (> 12) 32537
Ator below median score (< 11) 30242
Missing 5817 (7.0%)

cal tests are Chi Square tests of independence.

Exposed n (%)

8,205 (32.0)
8,295 (32.7)
8212(329)

9,724(25.2)

15,014 (39.1)

3212(304)
5918 (32.9)
6,580 (33.3)
5.241(323)
3,345 (32.5)
1417 (3449)

20,936 (33.0)

3,070 (34.3)

10,682 (32.8)

14,701 (32.7)

Not exposed n (%)

17,450 (68.0)
17,074 (67.3)

16,737 (67.1)

28,918 (74.8)

23,389 (60.9)

7,353 (69.6)
12,095 (67.1)
13,164 (66.7)
10,966 (67.7)
6,946 (67.5)
2,708 (65.6)

42,556 (67.0)
5,882 (65.7)

21,855 (67.2)
30,242 (67.3)

006

<0.001

<0.001

001

073
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Predictors Reference = Health Group

Comorbidity-Worsening Group  Asymptomatic-Comorbid Risk ~ Prominent Depressive Symptoms-

vs. Health Group Group vs. Health Group Remission Group vs. Health Group

Individual variable
Gender 0.59%(0.34, 1.03] 0.63*%(0.41,0.98] 0.91[0.55, 1.49]
PYD 0.39°++(0.24,0.62) 0.57%%+(0.40, 0.81] 0.324%4(0.21,0.50]
Family variable

175 (1.00,3.05] 0.98(0.62, 1.56] 0.65 037, 1.12]

1.360.37,5.042] 0.60(0.25,1.43] 0.64 024, 1.68]
FE 0.42+++(0.30,0.59) 0.75%(0.54,1.03] 0.42%%%(0.30,0.58]
School variable
Aca 0.64%##{0.47, 0.85) 110 (0.87, 1.40) 0.81[061,1.07)

301, OR, odds ratio. *p <0.05; *#p < 0.01; ***p<0.001. Gender (male= 1, female=0); Family Structure (Intact =1, Non-intact= 0); Sibling (Only child =1, Not-only child =0). PYD,
Positive Youth Development; FS, Family Structure; FF, Family Function; AP, Academic Performance.
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3-Class
4-Class
5-Class

6-Class

4511384
44084.93
43810.96
43621.31
4345213

4331225

45165.55
44162.49
4391438
43750.58
43607.26

4349323

4513378

4411484

4385085

43671.17

4351196

43382.05

091
0.84
085
087

0.88

0.0004
00016
0.0088
01221

02405

101071 (0.0005)
276.263 (0.0018)
194.235 (0.0099)
174317 (0.1291)

145,816 (0.2496)

<0.001
<0.001
<0.001
<0.001

<0.001

0872/0.128
0.772/0.143/0.085
0701/ 0.065/ 0.114/0.120
0.072/0.703/0.034/0.107/0.084

0.123/0.056/0.099/0.663/0.040/0.019

AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; aBIC, adjusted Bayesian Information Criterion; LMR-LRT, Lo-Mendell-Rubin Likelihood Ratio test; ALMRLRT,
adjusted Lo-Mendell-Rubin Likelihood Ratio test; BLRT, Bootstrapped Likelihood Ratio test. Bold indicates best fit.
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Variables
1.THA
2.T2A
3.T3IA
4. TIDep
5.T2Dep
6.T3Dep
7. Gender
8.PYD

9. Sinbing
10.FS
11FF
12.AP

M

D

1
1
0.25%%%
0.39%%%
0.33%%%
0.10%%%
0.25%%%
0.08%%
—0.28%*
-0.05
-0.02
~0.25%*
~0.14%%%
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1
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~001
~004
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001
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025+
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~0.03
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~009%%
~0.06*
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1

0.25%%%
-0.01
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-0.07%
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—0.19%%%
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1376

933

—
—0.20%+
-0.01
~0.04
—0.20%+%
—0.16%++
1240

931

-003

0.07%

0.00

-004

-003

1

0.06%
0.09%*
052+
0.27%%%
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068

~0.06*
(R
0.13%

10

1
0,18+
0.00

1n

1
0.18%
407

077

12

1
319
0.98

T1, Time 1 (Grade 7); T2, Time 2 (Grade 8); T3, Time 3 (Grade 9); 1A, Internet Addiction; Dep, Depressive Symptoms; PYD, Positive Youth Development; FS, Family Structure; FF, Family

Function; AP, Academic Performance. *p<0.0

#4p<0.01; *#4p<0.001.
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Variables N (%)/M (SD)

Age 1246 (0.63)
Gender
Male 666 (51.19%)
Female 621 (47.73%)
Missing 14 (1.08%)
Sibling(s)
Only child 499 (38.36%)
Not-only child 799 (61.41%)
Missing 3(0.23%)
Family structure
Intact 1,222 (93.93%)
Non-intact 68 (5.23%)
Missing 11(0.85%)
Academic
Poor 45 (3.46%)
Fair 278 (21.37%)
Good 450 (34.59%)
Very good 408 (31.36%)
Excellent 102 (7.84%)

Missing 18 (1.38%)
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Models  Predictor variables Result variables alue BootULCI

Model 1 Uncertainty pressures Academic buoyancy ~0.2913% ~0.1132 ~0.0591

Model 2 Uncertainty pressures Generalized anxiety 0.6688%* 03413 03816
Generalized anxiety Academic buoyancy ~0.1485% ~0.1776 ~00712

Uncertainty pressures
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Patil B SE 95% ClI p-value
Negative school climate T to Negative school climate T2 0.252 0011 0.229~0274 0.001
School belonging T1 to School belonging T2 0312 0013 03180367 <0.001
Depressive symptoms T1 to Depressive symptoms T2 0371 0014 0.343-0.397 0.001
Negative school climate T to School belonging T2 ~0089 0011 ~0.111~-0.067 <0.001
Negative school climate T1 to Depressive symptoms T2 0.032 0.011 0.012~0.054 0.002
School belonging T1 to Negative school climate T2 0045 0012 ~0.069~-0.021 <0.001
School belonging T1 to Depressive symptoms T2 —=0.025 0.012 =0.050~~0.001 0.045
Depressive symptoms T1 to Negative school climate T2 0.017 0.013 =0.010~0.042 0.200
Depressive symptoms T1 to School belonging T2 =0.072 0.013 —0.096~—0.047 0.001

p, standardized regression coeflicient; SE, standardized error; CI, confidence interval (bias-corrected bootstrap confidence intervals).





OPS/images/fpsyg-15-1368451/fpsyg-15-1368451-t002.jpg
\ELELIES 1

1. Negative school climate-T1 1.000
2. Negative school climate-T2 0242 1.000

pvalue <0.001

3. School belonging T1 ~0.098 ~0.066 1000

palue <0.001 <0.001

4.5chool belonging T2 ~0.138 ~0072 0417 1,000

palue <0.001 <0.001 <0.001

5. Depressive symptoms-T1 0051 0036 ~0249 ~0.206 1.000

palue <0.001 0003 <0.001 <0.001

6. Depressive symptoms-T2 0.066 0037 ~0.54 ~0.236 0419 1000

pvalue <0.001 0002 <0001 <0.001 <0.001





OPS/images/fpubh-11-1229343/fpubh-11-1229343-t003.jpg
Variables  B-value

Constant term 17.416 0455
Uncertainty

~0.091 0.014
pressures
Depression 0.004 0.031
Generalized

-0129 0.034
anxiety
Social anxiety 003 0.024

The bold values in table means that the variable i

38.295
-0202 | -6576
0005 0113
~0155 | -3.769
0.029 1284

statistically significant.

<0.001

<0.001

091

<0.001

0.199
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Academic Uncertainty Depression Generalized Social anxiety

buoyancy pressures anxiety
Academic buoyancy 1 ~0.295% ~0.270%% ~0.281%% ~0.107%%
Uncertainty pressures -0.292%% 1 0.710%% 0.675%% 0.384%%
Depression ~0.261%% 0.706%% 1 0.857%% 0.317%%
Generalized anxiety ~0277%% 0.671%% 0.855%% 1 031755
Social anxiety ~0092% 0.374%% 03015 0.305%% 1

ificant correlation at p<0.01 level,
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Age, mean 5D 12909
Sex, n (%)
Male 3,607 (51.2)
Female 3,442 (48.8)

Residence, n (%)
Urban 3,433 (48.7)
Rural 3616 (51.3)
Presence of siblings, 7 (%)
Yes. 3,875 (55.0)
No 3,174 (45.0)

Family economic level, (%)

Low 757 (107)
Medium 5,287 (75.0)
High 1,005 (143)

Father's education, n (%)

school below 4,285 (60.8)

High school and above 2764 (39.2)

Mothers education, 1 (%)

school below 4,766 (67.6)

High school and above 2,283 (32.4)
Family atmosphere, mean +SD 26407
‘The number of friends, mean +SD 68231
Parentage, mean +SD 54209
Academic stress, mean £ SD 72£20
TI Negative school climate, mean  SD 9925
T2 Negative school climate, mean  SD 97221
T1 School belonging, mean £SD 9023
T2 School belonging, mean £SD 8922
T1 Depressive symptoms, mean +SD 10039
T2 Depressive symptoms, mean+SD 108+46

SD, standard deviation.
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Features Average academic

buoyancy score

Age 2085 14099 3483 0425
Gender 1655 0,098
Male 869 14249 3657
Female 1,216 13.993 3349
One child 2226 0026
Yes 1,060 14.266 3576
No 1,025 13.927 3376
Sexual orientation 2186 0088
Heterosexual 1712 14.169 3447
Homosexuality 2 13.966 3591
Bisexual 123 13358 3724
Uncertainty 21 13986 3575
Grade 0.744 0562
First-year Li4 14124 3467
Second-year 803 14153 3477
Third-year 104 13786 3361
Fourth-year 59 13509 3958
Fifth-year 5 13401 4879
Residence 3227 0.001
City 1214 14307 3524
Rural 871 13.809 3404
Monthly household 6813 0001
Under 2000 130 13785 3486
2000-5,000 483 13.569 3541
5,001-8,000 535 14.108 3315
8,001-15,000 644 14.205 3485
15,001 or more 293 14864 3539
Family type 0921 0451
Nuclear family 1795 14151 349
Single parent family 142 13788 3412
Reuniting family 18 13958 3632
Intergenerational family 82 13549 3.266
Other 18 14222 3282
Father’s education level 11746 0001
Junior High School and below 783 13651 3469
High school or post-secondary 834 14254 3328
University or above 468 14573 3689
Mother’s education level 5705 0,003
Junior High School and below 949 13823 3361

High school or post-s

condary 782 14.286 3509

University or above 354 14427 3.691
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Participants with seventh grade in the CEPS
(n=10,280)

Excluded:

«Missing data on sociodemographic
characteristics (n=1,025)

« Missing data on family factors (2=593)

«Missing data on interpersonal relationship
(n=32)

«Missing data on academic stress (n=19)

«Missing data on negative school climate (w=283)

«Missing data on school belonging (n=203)

«Missing data on depressive symptoms (n=254)

7,871 participants include in bascline

Excluded:

592 participants lost in follow-up

«Missing data on negative school climate
(n=92)

« Missing data on school belonging (n=73)

«Missing data on depressive symptoms (n=65

7,049 participants include in final analysis
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Variable name Instrument ~ Number Time of

of assessment
questions
TO T1 T2
Children
Emotional and sDQ 2545 v v v

behavioral problems

Classroom cBC 8 v v v

behavioral climate

Loneliness cor 2 v v v
Bullying experience 8 v v v
Perceptions of 7 v v v

school environment

Knowledge n v
Acceptability 10 v
Teachers

Classroom CBC 8 v v v

behavioral climate

Fidelity 6 v
Acceptability 29 v
Parents

Emotional and sDQ 2545 v v v

behavioral problems

Loneliness and cor 2 v v v
friendship
Acceptability 8 v

TO, At baseline; T, after the intervention; T2, 3-4 months after the intervention; SDQ.
Strength and Difficulties Questionnaire; CBC, Classroom Behavioral Climate; CDI,
Children's Depression Inventory.
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Model 1(NE) Model 2 (PsyCap)

Model 3 (NE)
B (95% Cl)

Model 4 (NE)
B (95% CI)

Predictors B (95% CI) p(95% CI)
Gender ~0.10 (022, ~0.02] ~0.16% [0.29, ~0.04]
Only child status 0,07 [~0.01,0.26] ~0.10 [~0.24,0.05]
Monthly household income 0.00(0.02,002] 003+ [0.01,0.05]
v 0467 (0.40,0.52] ~029%+% [~035, ~0.22]
PsyCap

FF

PsyCap x FF

3 022 009

F 63635+ 23474%%

~0.17#% [~0.27, ~0.06]
0.09[~0.04,021)
0.01[~0.01,0.03]
035%%* [0.29,040]

—0.41%%* [-0.46, ~0.35]

037

10633%%%

~0.17%% [~0.27, ~0.07]
0.07 [~0.05,0.19]
0.01(~001,003]
0.34%%%(0.29,039]
~0.40%%* [~0.45, ~0.34]
~0.10%%* [~0.15, ~0.05]
0.07%% (002, 0.11]
038

8116+

Gender: 1 =male, 2= female; Only child status: 1 =only child, 2=non-only child; Monthly household income: from I (less than RMB 2,000) to 10 (greater than RMB 10,000). FF, Family

Functioning; IU, Intolerance of Uncertainty; PsyCap, Psychological Capital; NE, Negative Emotions.
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Number of  Aim of the lesson Theoretical framework from Sensei's inventions (magic tools for

the lesson cognitive behavioral therapy learning socio-emotional skills)
1 Introduction and learning about | Psychoeducation
emotions
Emotion sensor
2 Exploring pleasant activities Behavioral activation @
Happy shoes
3 Friendly words Social skills training '
' ¢ (o]
Friendliness potion
4 Assertive skills Social skills training

5 Relaxation techniques Relaxation i
Relaxation apple

Strength work (from positive psychology)

Strength wound

7 Discovering own cognitions Cognitive restructuring
‘Thought torch l

s Challenging unhelpful thoughts ~ Cogitive restructuring
‘Thought refreshing spray

9 Preparing for gradual exposure, | Gradual exposure

identifying challenges ‘

Bravery cloak

10 Creating steps for gradual Gradual exposure
Master sword /

1 Problem solving skills Problem solving
Problem solving stick

12 Review and conclusion Repetition and practice

Reprinted with permission from Ishikawa, Kamio (12).
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1 Family Functioning 348 061 1
21U 266 085 ~0.084* 1

3 PsyCap 450 082 03145 —0.27%% 1

4 Negative Emotions 072 061 ~0.25* 0.4g*ex —0.50%x% 1

*p<0.05, **p<0.01, ***p<0.001, the same below. IU, Intolerance of Uncertainty; PsyCap, Psychological Capital.
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Themes Additional quotes

State of mental and  “Maybe steady exercise, everything like that, to make sure your body functions at a good rate’—FG1.

physical wellbeing  “Egring good food. Having a good diet”—FG2.
“1dsay people who just like, people who are super in shape, eating a super good diet, like eat really healthy, like maintain, have steady work, get a full
amount of sleep, everything like that”—FG2.
“And healthy activities, doing a sufficient amount of healthy actvities. That you consider fun, you know what I mean. Doing things that make
you happy"—FG3.
“Brushing your teeth, combing your hair. Wiping your ass well afer taking a dump, who knows, you know’—FG3.

Emotional health  “1f you are depressed and feel anxious all the time, you are going to have more sickness and more, you know, discases than somebody who is thercfore
ot for the simple reason that you know, I do not know"—FG3.

“They do not really, like, o out o help themselves. They kinda just stay in either a depressed state or like an unemployed state, they do not really go out
to better themselves”—FG2.

“Just being happy with yourself. Not being frustrated with, you know... Not that you are perfect,just like not being frustrated with aspects of yourself"—
FGI1.

“Feeling in control of your thoughts and behavior"—FG1.

Day-to-day “.structure for me s that when I'm using and stuff lie that one thing that makes me continue to use is that I'm bored, and if I do not have structure in
functioning ny ife which means having appointments on certain days, and making sure after the appointment maybe 30 min later I have something else, and then

knowing that affer dinner I have nothing to do maybe go to a meeting, make sure that my day is productive’—FG1.

*..structure, similar idea I guess, um thinking about like, in addiction particularly I guess often, you know, sometimes the addiction itself provides a type
of unintentional structure because that's your thing that you do, all day. So when all o a sudden you try o stop you now have a totally empty day and
you have no idea what to do with i, and that makes you wanna fall back, so to replace it with some sort of new structure so o just do things, justfor the

sake of having something to do every day’—FG1.
“Like, um, yeah like does an activity, has a job, goes to school, has ke all the boxes ticked off. One of those, yeah"—FG3.
“Not taking care of yourself, or not being able to. And not functioning, in anything—FG3.

Managementof Al his islike something that you nee to be lke... it not something that happens overnight, like there’ gonna be times when you struggle and stufflike

health that, so I think everything should be ongoing practice”—FG1.

“Yeah, if you learn how to manage your time better and actually spend your time trying to help yourself and everything like that you'll move a lot faster
instead of just procrastinating'—FG2.

“I think itd be like, as what I said before about knowing your body, what works for you, what does not. Unmim, knowing... Someone who' on the high

end I do not think they are gonna be like super happy all the time, you know, knowing how to handle things when things get rough”—FG3.
Determinants of health
Systematic factors T guess like stability of your necessites like food, water, and medication”—FG 1.

*...not knowing that there was a clinic down here for youth, and it is not a place for someone who's 24,25 1o be,...so I would feel way more comfortable
if Iwas stillable o access my services at [name of center]. And, honestly,i gives me aniety, it scares me more, and it makes me wanna act out knowing

that I might not be here next year or the year after, so, it feeds my addiction and my mental health"—FG1.

“And I do not want that kind of fear, 1 wanna be able to access the kind of stuf, all the resources and not feel like I'm gonna be cut off at any moment and

knowing-the fear of the unknown scares me and makes me wanna, uh, sabotage myself"—FG1.

“you are stressed out about time management, lik... talking to a peer support worker that would be able to help you like, break down the problem and
youtd be able o like get around it easier’—FG2.

“Yeah because if something were t0 go wrong, you do not have to worry about ‘Oh, I cannot afford the dentist”or I cannot do whatever’ so that’ like, less

mentalstress I guess, even though there could be other problems. It one less thing they have to worry about s ke having money, or...”—FG3.
Social factors “Un, when I think of like good health I think of knowing when I'm not well, and being able to ask for help at those times’—FG1.

“Cause stress can cause like heart attacks, and if you do not have good social,like, like,if you are not social and do not have friends then you can et like
dementia and stuff"—FG2.

“Because, you know, a healthy group of friends or family is healthy—FG3.
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Program name

Website

Stated target population

Research
report

1 Australia
2 Australia

3 Australia

4 United States

5 United States

6 Canada

7 United Kingdom
8 United Kingdom
9 United Kingdom
10 Finland

1 Israel

Ages are reported numerically when specifid by the program. The term “youth i used in programs designed for adolescents and young aduls. The term “partial specification of MHC"
consists of emotional disorders, behavioral disorders, eating disorders, psychos

Mind

Young People’s Outreach

Program

Youth Community Living

Support Service
Transition Age Youth
Living Realized Dreams

The Drop Model

LOFT Transitional Age
Youth (TAY)

Reeltime Music

Aye Mind

The Junction

YEESI

Amitim for Youth

htps://www.mindaustralia.org.au/
htpse//www Alourishaustralia.org.au/

about/major-projects-funders

hitps://wwwawellways.org/our-services/
youth-community-living-support-service
http://wwww.taylrd.org/

https//www.youthera org/drop-in-centers

htps//wwwloftcs.org/

htps://wwiw.reeltimemusic.net/

http://ayemind.com/

http://the-junction.org/

htps://yeesi.fi/

https//wwwamitim.org.il/blank-10

Ages 16-46, with no specification of
particular MHC

Ages 17-25, with no specification of
particular MHC

Ages 16-24, with a partial specification
of MHC

Ages 16-25, with no specification of a
particular MHC

Youth, with no specification of a
particular MHC

Ages 12-26, with emotional and
behavioral disorders and risk-taking
behaviors

Ages 12-18, with no specification of a
particular MHC

Youth, with no specification of a
particular MHC

Ages 1221 with emotional disorders

and risk-taking behaviors
Ages 13-29

Ages 12-18 with emotional,

behavioral, and eating disorders

ide, self-harm, and risk-taking behaviors.

Yes

Yes

Not mentioned

Not mentioned

Not mentioned

Not mentioned
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Website Stated target populatiol Research repol

Country  Program n

1 Australia Headspace hitps://headspace.orgau/ Ages 12-25, with a partial specification of MHC  Yes
2 New Zealand | The Youth One Stop Shop  hitpe/swwwyoss.orgnz/home. | Ages 10-25 with emotional disorders and risk- Yes
himl taking behaviors
3 United States  Supporting Positi hitp:/thespotwustl.edu/ Ages 13-24, with emotional disorders and risk-  Not mentioned
Opportunities with Teens taking behaviors
4 Canada Youth Wellness Hubs hitps://youthhubs.ca/en/ ‘Ages 12-25, with emotional and behavioral Yes
Ontario disorders and risk-taking behaviors
5 Canada ACCESS Open Minds htpy/accessopenminds.cal Ages 11-25, with no specification of a particular  Yes
MHC
6 Canada Foundry (BounceBack)  hitps://foundrybe.cal Ages 12-24 with emotional and behavioral Yes
disorders and risk-taking behaviors
7 France Association Nationale https://anmda.fr/ Ages 11-25, with no specification of a particular | Yes
Maisons des Adolescents MHC

Ages are reported numerically when specified by the program. The term “youth” s used in programs designed for adolescents and young adults. The term “partial specification of MHC”
consists of emotional disorders, behavioral disorders, eating disorders, psychosis, suicide, self-harm, and risk-taking behaviors.
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Country Program n: Website Stated target population Research report
1 United States Youth MOVE National hitps:/fyouthmovenational.  Youth, with no specification of particular MHC  Yes
org/
2 Canada Jack.org htps://jack.org/Home Youth with emotional disorders, suicide,and Ve
self-harm
3 United Kingdom ~ YoungMinds hitpsi//youngminds.org.uk/ | Ages 14-25, with a partial specification of MHC | Yes
4 United Kingdom i To Change hitps://www.time-to- ‘Youth, with no specification of a particular Yes
change.org.uk/ MHC
5 ‘The Republic of | Jigsaw https://wwwigsawie/ Ages 12-25, with a partial specification of Yes
Treland MHC, except psychosis
6 Netherlands ‘The Dutch National Youth hutps://wwwajenl/en/ Ages12-30 Not mentioned
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Variables

Age 1693£1.
Sex

Male 187(53.7)
Female 161 (46.3)
Education

Middle school 69(19.8)
High school 244 (70.1)
University student 35(10.1)
Head of household

Father 278(79.9)
Mother 34(9.8)
Other 36 (10.4)
Live with

Father and mother 282 (81.0)
Only father 21(6.0)
Only mother 30(8.6)
other 15(43)
Father's education

Elementary 40(115)
Diploma 54(15.5)
Associate/bachelor 220(63.2)
Masters/PhD 34(9.8)
Mother’s education

Elementary 49(14.1)
Diploma 73 (21.0)
Associate/bachelor 197 (56.6)
Masters/PhD 29(8.3)
Father's job

Unemployed 12(3.4)
worker 46 (13.2)
Employed 137(39.4)
Free job 126(36.2)
Retired 27(7.8)
Mother's job

housewife 242(63.5)
working at home with 49(14.1)
income

Employed 57(16.4)
Socio-economic status

Lowest 10(29)
Low 45 (12.9)
Middle 169 (48.6)
High 109(31.3)
Highest 15(43)
Smoking 72(20.7)
Hookah 77 (22.1)
Alcohol 100 (28.7)
Drug use 21(6.0)
Having a friend of 133(38.2)

the opposite sex

Data reported as N (%), mean+SD.

Perceived
unmet
need for
care
(n =150)

1705+ 1.64

87 (58.0)

63 (42.0)

31(20.7)
102 (68.0)

17113

109 (72.7)
18(120)

23(153)

112(747)
9(6.0)
17(11.3)

12(8.0)

27(18.0)
27(18.0)
80(53.3)

16(10.7)

32(213)
31(207)
73(48.7)

14(9.3)

9(60)
21(14.0)
40(26.7)
68 (45.3)

12(8.0)

107 (713)

17(11.3)

26(17.3)

5(33)
40(26.7)
67 (44.7)
31(20.7)

704.7)
43(28.7)
41(27.3)
58(38.7)

14(93)

64 (427)

Have not
unmet
need for
care
(n =198)

1685178

100 (50.5)

98 (49.5)

38(19.2)
142(71.2)

189.1)

169 (85.4)
16(8.1)

12(6.1)

170 (85.9)
12(6.1)
13(66)
3(15)

13(66)
7 (13.6)
140 (70.7)

18(9.1)

17(8.6)
42(212)
124 (62.6)

15(7.6)

3(15)
5 (12.6)

97 (49.0)

58(29.3)
15(7.6)

135(68.2)

32(16.2)

31(15.7)

10(5.1)
69 (34.8)
102(51.5)
14(7.1)
3(15)
29(146)
36(18.2)
2(21.2)
8(4.0)

69 (34.8)
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Engagement outcome

No. of participants (%

of participants)

“Kick Off” program onboarding

Total attendance 73(63)
Moodle delivery content

Week 1 71(62)
Week 2 53(46)
Week 3 39(34)
Week 4 34(30)
Week 5 34(30)
Week 6 29(25)
Week 7 26(23)
Week 8 19(17)
Week 9 18(16)
Week 10 16(14)
Week 11 11(10)
Week 12 10(9)
Weekly average 30(26)
Total 108(94)
Monash Sport Passes

Weekly average 14(12)
Total 45(39)
“"PEAK Packs”

Opted for “BYO PEAK Pack” 25(22)
Opted for “Fresh PEAK Pack” 14(12)
Total 39(34)
WhatsApp

Read message 95(83)
Posted 33(29)
Exercise tracker

Week 1 69(60)
Week 2 62(54)
Week 3 54(47)
Week 4 53(46)
Week 5 51(44)
Week 6 42(37)
Week 7 45(39)
Week 8 34(30)
Week 9 35(30)
Week 10 35(30)
Week 11 30(26)
Week 12 ‘ 45(39)
Weekly average 46(40)
Total 68(59)
Wellbeing tracker

Week 3 54(47)
Week 6 42(37)
Week 9 35(30)
Tri-weekly average 43(38)
Total 53(46)
“PEAK Points” and rewards

Exchanged “PEAK Points” for coffee 23(20)
Exchanged “PEAK Points” for 20(17)
personalised small group

exercise session

Total 36(31)

The number of times each video was viewed varied across video topics, ranging from 58 total

views for the video in week one to 10 total views for the video in week 12, with a higher
number of views for videos presented earlier in the program (Table 5).
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Demographic

Frequency (%)

Gender

‘Women 46(62)
Men 25(34)
Non-binary 4(5)
Enrolment status

Domestic 41(55)
International 33(45)
Undergraduate year level

First 14(19)
Second 21(28)
Third 30(41)
Fourth 5(7)
Fifth 4(5)
Residential status

Off-campus 49(66)
On-campus 25(34)
Exercise history at baseline
Non-exerciser 21(28)
Sometimes exerciser 38(51)
Regular exerciser 15(20)
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Scale/measurement tool Collection schedule

Baseline Weekly Tri-weekly End-point
Exercise
Exercise frequency  Exercise tracker X
Exercise Exercise tracker X

duration (minutes)

Moderate- International Physical Activity Questionnaire X X
vigorous exercise

Sedentary behaviour | International Physical Activity Questionnaire X X
Mental health

General Short Warwick-Edinburgh Mental Wellbeing Scale X X X
mental wellbeing

Stress and coping Perceived Stress Scale 4 X X X
Loneliness Campaign to End Loneliness Tool X X X
Psychological Kessler Psychological Distress Scale X x:
distress

‘ Cognitive health

Concentration VAS: Vague - Laser-like focus X X X
Memory VAS: Very forgetful - Rock-solid memory X X X
Productivity VAS: Unproductive - Highly productive X X X

‘ Belonging to the university

Sense of belonging ~ VAS: Very weak - Very strong X Xi xi
to the university
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All participants

(N=348)
Any unmet needs (%) No unmet needs (%)
N=150(43.1%) N=198(56.9%)
No service Some service Some service
use nse use

Wholly unmet Partially met Fully met Nt
needs needs needs needs

N=75(21.6%) N=75(21.6 %) N=4' 2 4%) N=155(44.5 %)
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Program component

“Kick Off session” PEAK
program onboarding

Menu of exercise options
and goal

Twelve weekly educational and
motivational videos*

“PEAK Points” reward system

WhatsApp social support group

“PEAK Packs” exercise group

Exercise and wellbeing trackers

Program outcome reports

Description

Students were invited to attend a “Kick Off Session” to learn
about PEAK’s purpose, how to participate, and how exercise
can improve mental and cognitive health. Students had the
opportunity to meet peer participants and the PEAK program
team at the session.

Students were informed that the core PEAK program exercise
goal is to build up to exercising three times per week for
12-weeks.

Students were given an “exercise starter kit” which included an
exercise mat, drink bottle and towel to enable online exercise
options at home, a calendar to schedule their exercise sessions,
and 12 free passes to access the university gym for gym use
and/or group exercise sessions on-campus.

Each week, students were given access to a new menu of free
exercise options curated by a senior exercise physiologist that
comprised: aerobic and resistance training options; beginner
and advanced options; digital and in-person training options;
options that did not require exercise equipment.

Each week, students received a new educational or
motivational video designed to target common barriers to
exercise most often experienced by university students.

Core messages reiterated across these videos included: how to
build and sustain a regular exercise routine; how to overcome
common student’ barriers to exercise; how the mental and
cognitive health impacts of regular exercise can support
academic performance; the key neuroscientific mechanisms
through which vigorous intensity exercise and resistance
exercise can change the structure and function of the brain to
support mental and cognitive health.

Students received a notification that they were eligible to earn
one ‘PEAK Point’ for each completed exercise session. Points
could be redeemed for coffee vouchers for the student union
on-campus café or small group training sessions led by the
PEAK team exercise physiologist.

Students were added to a WhatsApp group to: receive
encouragement and support to exercise from the PEAK design
team and provide/receive peer support from other students;
share their experience of participating in exercise; co-ordinate
times to meet up to exercise with peers; and ask the PEAK
design team any questions about PEAK and/or exercise.

Students had the option to take part in PEAK in a group called
a ‘PEAK Pack’. These could be formed with existing friends, or
by asking the program team to place a student in a group of
demographically similar students. A separate WhatsApp
groups was created for each PEAK Pack to help members
coordinate with and support each other.

Students were sent an “exercise tracker” each week to track the
number, type and duration of exercise they completed.

Students were sent a “wellbeing tracker” tri-weekly (i.e., once
every three weeks) to track the impact exercise had on their
mental wellbeing and cognition.

A personalised “PEAK Outcome Report” was provided at the
conclusion of the program. This report included the number of
days the student had exercised per week; the total number of
minutes spent exercising; and their mental, and cognitive
health outcomes.

Mode of delivery

In person

Digitally via Moodle and
in person

In person

Digitally via Moodle

Digitally via Moodle

Digitally via text message

Digitally via WhatsApp

In person and digitally
via WhatsApp

Digitally via Qualtrics link
embedded in text message

Digitally via Qualtrics link
embedded in text message

Digitally via email

Delivery schedule

Baseline
Baseline
Baseline
Week 1 - 12
Week 1 - 12
Week 1 - 12
Week 1 - 12
Week 1 - 12
Week 1 - 12

Week 3, 6, and 9

Week 13

*Access video content from: https://youtube.com/playlist?list=PLHKkW53lhmzRRKALSM5TyBoZilAm-WrwY &si=akmm0QjyXtQbV5So. Adapted from Brown C, Richardson K, Halil-
Pizzirani B, Hughes S, Atkins L, Perowne R, Pitt J, Yiicel M, Segrave R. (2023) PEAK Mood, Mind and Marks: Development of an Intervention to Support University Students’ Mental and
Cognitive Health through Physical Exercise. Manuscript in review for publication at BMC Public Health.
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<20 (poor)

21-28
(Moderate)

> 28 (Good)

Time
management

n(%)
131 (56.0%)

87(37.2)

16 (6.8%)

Concentration

(%)
88 (37.6%)

124 (53.0%)

22(9.4%)

Note-
taking

n (%)
71
(30.3%)
124
(53.0%)
39
(16.7%)

Test
strategies
and
academic
anxiety

n(%)
78 (33.3%)

138 (59.0%)

18(7.7%)

Organization
and
processing of
information

(%)
69(29.5%)

127 (54.3%)

38(16.2%)

Motivation

(%)
92(39.3%)

118 (50.4%)

24(10.3%)

Reading

n(%)
62(26.5%)

134 (57.3%)

38 (16.2%)

Writing

n(%)
88 (37.6%)

125 (53.4%)

21(9.0%)
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Statement Never n (%) Sometimes n (%) Usually n (%) Always n (%)

1. Ttry to find out what the exam will 11 (4.7%) 40 (17.1%) 78(33.3%) 105 (44.9)
cover and how the exam i to
be graded.

2. Lfeel confident that 1 am prepared 36 (15.4%) 109 (46.6%) 59 (25.2%) 30 (128%)
for the exam.

3. T try to imagine possible test 8(3.4%) 40 (17.1%) 90 (38.5%) 96 (41.0%)
questions during my preparation
for an exam.

4. Ttake time to understand the exam 8(3.4%) 51(21.8%) 95 (40.6%) 80 (34.2%)
questions before starting to answer.

5. Ifollow directions carefully when 7(3.0%) 23(9.8%) 84 (35.9%) 120 (51.3%)
taking an exam.

6. Tusually get a good night’s rest 85(36.3%) 67 (28.6%) 50 (21.4%) 32(13.7%)
prior t0:a scheduled exam

7. Tam calmly able to recall what 32(13.7%) 86 (36.8%) 71 (30.3%) 45(19.2%)
Tknow during an exam.

8. T understand the structure of 22(9.4%) 84(35.9%) 74(31.6%) 54(23.1%)

different types of tests and am able

o prepare for each type.
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Characteristics

Gender
Female 202 863
Male 2 124
Prefer not to 3 13
answer

Sexual Orientation

Heterosexual 184 790
LGBT 16 140
Prefer not to answer 34 70

Level of Study

Undergraduate: BA 23 953
Graduate: MA n 47
Ethnicity

Albanian 230 98.0
Turkish 4 20

Employment status

Not employed 203 868
Employed 31 132
Civil Status
191 820
33 140
Engaged 7 30
Married 1 10
Living arrangement
Lives with family 120 510
Lives on campus/with n 50
roommates
Lives alone 3 10
Urbanicity
Rural 97 414
Urban 137 586
Parents completed higher education
No 149 640
Yes 85 360
Chronic disease and disabili
No 230 980
Yes 4 20
Socioeconomic status
Low 18 80
Lower- Middle 163 700
Upper-Middle 38 160
High 15 60
Mean D
Age 1929 169

BA: Bachelor of Arts, MA: Master of Arts; LGBT: lesbian, gay, bisexual, and transgender;
Chronic disease and disabilty: attention-deficit/hyperactivity disorder, depression,
generalized anxiety disorder, stuttering,
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Level Depressionn  Anxietyn  Stressn

(%) (%) (%)
Normal 22(9.4) 16(6.8) 100 (427)
Mild 407 6026) 30 (12.8)
Moderate 28 (12.0) 13(5.6) 39(16.7)
Severe 28 (12.0) 9038 39(16.7)
Extremely 152 (64.9) 190 (81.2) 26 (11.1)

severe
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Factors

Depressi

anxiety, and stress

Academic
anxiety

Barriers to seeking
professional help

Perceived social
support

Age

Gender
Sexual Orientation

Level of Study

Socioeconomic status.
Parental educational level

Chronic disease and

disability
p<0.05.

015 (p =0.234)

X'=12516 (p=0.002) *
X =29.496 (p=0.091)
X =1.215 (p=0270)

X =4538 (p=0.338)

X =2.098 (p=0.148)

X =1.240 (p =0265)

tho=—0.053 (p =0.234)

¢ =3.761 (p=0.153)

X =12013 (p=0033) *

X =0.263 (p =0.608)

rtho=0.157
(p=0016)*

990 (p =0.083)

458 (p =0.363)
890 (p=0.005)

006 (p =0.405)
X =1.748 (p =0.186)

983 (p=0321)

184 (p=0.335)
759 (p =0.082)

476 (p=0.116)

X =10.234 (p=0037) *
X =3.764 (p=0.052)

001 (p=0.956)

1094 (p=0234)

X =7.250 (p=0.027) *

166 (p =0.826)

.362 (p =0.548)

1900 (p=0.018) *
X =0.612(p =0.434)

X =0704 (p=0401)





OPS/images/fpubh-11-1220614/fpubh-11-1220614-t006.jpg
Variables Coefficient (B) SE (B) Value of p Odds ratio 95% Cl

Exp(B)
Lower bound Upper bound

(Constant) 22328 19543.943 0.999
Socioeconomic status 0.348
Low =23327 19453.943 0.999 0.000 0.000 -
Lower- middle =21.976 19453.943 0.999 0.000 0.000 -
Upper-middle 21978 19453.943 0999 0000 0.000 -
High -22.793 19453.943 0.999 0.000 0.000 =
Depression, anxiety, and —0.525 0355 0.139 0592 0.295 1186
stress
Perceived social support -0.999 0319 0.002% 2716 1453 5.079
Academic anxiety —1.451 0.356 0.001* 0234 0117 0471
Study skills 0442 0309 0.153 1.556 0.849 2853

SE, standard error; CI, confidence interval; *significant value of .
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School type

Grammar

Vocational

Total

Attended
psychology course

Yes
No
Total

SSOSH
Mean

1927
291
2149
2510
2155
24.88
2419
2266
23.84

4.09
529

515
598
423
594
610
510
591

MHLS
Mean

12963
12457
126.55
17.77
11936
117.87
11962
12359
120.54

MHLS
SD

1136
1101
1135
1148
1082
1142
1222
1107
12,06

30
47
77
162

173
192
58

250
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OR 95% CI

Lower

Upper

Constant
Grade

Physical condition
Profession
Academic stress
Achievement effort
Achievement ability

Affliation context

~1.909

0454

0423

0576

0696

~0.108

~0.103

~0.085

1.060

0.071

0.103

0.199

0115

0.041

0.038

0.034

3.246

40.634

16830

8333

36.599

7.009

7.074

6318

0.072

<0001

<0.001

0.004

<0001

0.008

0.007

0.012

0.148

1574

1527

1779

2006

0.897

0.903

0919

1369

1247

1203

1601

0.828

0.838

0.860

1810

1869

2629

2514

0972

0972

0982
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Variable Variable assignment

Grade Freshman year =1, Sophomore year =2, Junior
year =3, Senior year =4, Last year=5

Profession medicine and allied health sciences =1, non-
medicine or allied health sciences =2

Physical condition Very good =1, Preferably =2, Commonly=3,

poor =4, very poor =5.

Academic pressure Very high

Very low =
Achievement ability Continuous variable
Achievement effort Continuous variable
Affliation ability Continuous variable
Affliation effort Continuous variable
Affiliation luck Continuous variable

Affliation context Continuous variable
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Achievement

Affliation

Ability
Effort
Luck
Context
Ability
Effort
Luck

Context

Depressive

tendencies
Without ~ Without
12044239 13.10+246
11574223 12064235
12454248 12.65+242
11754224 | 11764244
12774219 13.08£247
12934246 13.56+252
12058220 11564229
1267£253 | 13474287

5.691

2759

1.062

0.011

2287

3290

-2.888

3873

<0001

0.006

0289

0991

0022

0001

0.004

<0001
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General Category Frequency Depressive tendencies

demographic

characteristics With Without

Gender Male 332 154 (16.39) 178 (53.61) 1638 0201
Female 347 178 (51.30) 169 (48.70)

Grade Freshman year 181 56 (30.94) 125 (69.06) -8634 <0.001
Sophomore year 165 70 (12.42) 95 (57.58)
Junior year 152 65 (42.76) 87(57.24)
Senior year 89 66 (74.16) 23(25.84)
Last year 92 75 (8152) 17(18.48)

Profession Medicine and allied 199 263 (5271) 236 (47.29) 10935 0.001

health sciences

Non-medicine or allied 180 69(38.33) 111 (61.67)

health sciences

Family economic situation High-income 3 18 (54.55) 15 (45.45) -0.738 0.461
Middle to high income 76 43(56.58) 33(43.42)
Middle income 278 119 (4281) 159 (57.19)
Low to middle income 208 104 (50.00) 104 (50.00)
Low-income 84 48(57.14) 36 (42.86)
Physical condition Very good 103 48 (46.60) 55 (53.40) —5.028 <0.001
Preferably 262 97(37.02) 165 (62.98)
Commonly 236 127 (53.81) 109 (46.19)
Poor 6 54(78.26) 15(21.74)
Very poor 9 6(66.67) 3(3333)
Learning pressure Very high 6 52(80.00) 13(2000) -8.527 <0.001
High 207 139 (67.15) 68(32.85)
Commonly 330 112(33.94) 218 (66.06)
Low 62 25(40.32) 37(59.68)

Very low 15 4(2667) 11(73.33)
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Dimension Achievement Affiliation

attribution attribution
Positive Negative Positive Negative
result result result result
items items items items
Ability 11,27,43 319,35 15,31,47 7,23,39
Effort 9,25,41 117,33 13,29,45 5.21,57
Context 622,38 14,30,46 2,18,34 10,26,42

Luck 8,24,40 16,32,48 4,20,36 12,28, 44
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Achievement
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Affiliation ability
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OR

9

c

P-val

Sleep patterns (CG: Good quality moderate duration)

Poor quality short 4.04 3.53-4.62 <0.001
duration

Good quality short 137 1.17-1.59 <0.001
duration

Poor quality 247 2.17-2.81 <0001
moderate duration

Poor quality long 2.88 1.39-5.95 0.004

duration

Good quality long 058 0.24-1.38 0.223

duration

Age (year) 1.09 1.01-1.17 0.019

Gender (CG: Girl)

Boy 0.97 0.88-1.07 0.602

Ethnicity (CG: Han)

Non-Han 0.92 0.78-1.09 0.386

Residence (CG: City)

Rural 0.92 0.82-1.03 0.194

Single child (CG: Yes)

No 1.06 0.95-1.19 0.253

Father's highest education (CG:

<Junior middle school)

Senior middle 095 0.83-1.09 0.529
school or vocational

school

>College 0.99 0.81-1.21 0.948
Mother's highest education (CG: <Junior middle school)
Senior middle 095 0.82-1.09 0.497
school or vocational

school

>College 0.96 0.78-1.18 0.737

Perceived household economic

status (CG: Middle class)

Lower income 122 1.08-1.38 0.001
Wealthy 090 072-1.12 0349
BMI (kg/m?) 1.00 0.99-1.01 0937
PA 0.99 0.99-1.00 0.113
ST 1.00 1.00-1.00 <0001

CG, control group.
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OR 95% Cl
Sleep quality (CG: Poor)
Good 0.37 0.4-0.41 <0.001
Sleep duration (CG: Normal)
Short 151 1.37-0.67 <0.001
Long 0.85 0.49-1.46 0.565
Age (year) 1.09 1.01-1.17 0.018
Gender (CG: Girl)
Boy 0.97 0.88-1.07 0.616
Ethnicity (CG: Han)
Non-Han 0.92 0.78-1.09 0.380
Residence (CG: City)
Rural 0.92 0.82-1.03 0.197
Single child (CG: Yes)
No 1.06 0.95-1.19 0257

Father’s highest education (CG:

<Junior middle school)

Senior middle 0.95 0.83-1.09 0.529
school or vocational

school

>College 0.99 0.81-1.21 0.938
Mother’s highest education (CG: <Junior middle school)
Senior middle 0.95 0.82-1.09 0.507
school or vocational

school

>College 0.96 0.78-1.18 0.729

Perceived household economic

status (CG: Middle class)

Lower income 1.22 1.08-1.38 0.001
Wealthy 0.90 072-1.12 0.351
BMI (kg/m?) 1.00 0.99-1.01 0.908
PA 0.99 0.99-1.00 0.117
ST 1.00 1.00-1.00 <0.001

CG, control group.






OPS/images/fpubh-12-1383884/fpubh-12-1383884-t002.jpg
Depression score Depression status

Mean t/F No Yes x>
(SD)
Sleep quality
Good 14.62 <0.001 2,423 1,157 <0.001
(5.71) (3837) | (63.82)
Poor 11.54 3,892 890
(4.69) (61.63) | (36.18)
Sleep duration
Short 13.89 <0.001 2,244 1,147 <0.001
(5.71) (3553) | (46.63)
Normal 12.36 4,009 1,294
(5.10) (63.48) | (52.60)
Long 11.69 62 19
(5.28) (0.98) (0.77)
Sleep patterns
Poor 15.58 <0.001 971 799 <0.001
quality (5.94) (1538) | (32.48)
short
duration
Good 12.05 1273 348
quality (4.83) (20.16) | (14.15)
short
duration
Poor 13.85 1,434 758
quality (5.39) (22.71) (3,081)
moderate
duration
Good 11.30 2,575 536
quality (4.60) (40.78) | (21.79)
moderate
duration
Poor 13.90 18 13
quality long (5.53) (0.29) (0.53)
duration
Good 10.32 44 6(0.24)
quality long (4.66) (0.70)
duration
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Variable

Stress
event

Relationship

stress

Learning
stress.

Punishment

Loss

Adaption

Stress symptom
Depression

Anger

Sympathetic arousal
Neurological

Muscle tension
Cardiopulmonary arousal
Cognitive disorganization
Upper respiratory

##p<0.01.

04817+
0419+
04417+
04267+
04017+
0443+
04567
0487+

05107

0353+
0303+
02907+
0306+
0285+
0301+
0327+
0342+

0377+

0333+
0.275%%
0.300%%
0.289%%
02487
0.300%%
0.282%%
0,303+

03129

0.432¢%
0396+
04217+
0377%%
0.378%%
0.422%%
0.422%%
0458+

0.459%%

0.373%%
0.327%%
0.334%%
0.334%%
0316+
0,338+
0.355%%
0.375%%

0.397%%

01715

01455

01675

0,166

01567

0,163

0,185

0,197

0217
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Variable

Stress
event

Relationship

stress

Learning
stress

Punishment

Adaption

Stress symptom
Depression
Anger
Sympathetic arousal
Neurological
Muscle tension
Cardiopulmonary arousal
Cognitive disorganization
Upper respiratory
p<0.05; *4p<0.01.

0553+
04817+
0504+
05007
04357
0.472%
0.478%%
0501+

0527+

0413
0345+
0338
03697
0319
03497+
0357+
0368

0396

0.395%%
03387
03535
0.349%%
0.298%%
0.347%%
0323*
03387+

03627

0.454%%
0415+
0.427%%
0406+
0375
0393+
0414%%
0433+

0.427%%

0.401%%
0.345%%
0.376+%
0.373%%
0316+
0,333+
0.361%%
0.365%%

0,383+

0312+
02697+
02967+
02887
0243+
02617+
0253+
02817+

0312+
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Variable + Junior high = Senior high t Gender ez

school school

Stress event 1034062 1004057 1072067 1024061 105064 —4025%% ~2093*
Relationship stress 1.32£297 1.26+0.89 1.38+1.05 1.29£092 1.35£1.02 —4.511%* —2.082%
Learning stress 147£1.18 1.40£1.09 1551.26 1432113 151+£1.22 —4.604%% =2.304%
Punishment 0.90£0.73 0.89£0.71 0.90£0.75 0911074 0.89+0.72 ~0.613 0.826

Loss. 0.79£0.68 0.77£0.66 0.80£0.71 0.79£0.70 0.78+0.67 —1.638 0.568

Adaption 0.95+0.88 0.91+0.80 1.00+0.44 0.8910.85 1.01£0.89 —3.274%% —4415%*
Stress symptom 1.21£0.55 1.19£0.49 1.23+0.59 1.18£0.49 1241059 -2.535% =3.294%%
Depression 1.26+0.74 1.24£0.67 1.28+0.80 1.2310.66 1.2840.80 -1.832 —2.200*
Anger 1.21£0.68 1.20£0.61 1221074 1.19£0.62 1231073 -0.729 -1.821

Sympathetic arousal 1.2310.68 1211061 1.28+0.74 1211061 1.25£0.73 -1.382 -2.093*
Neurological 1.22+0.65 1.20£0.63 1.23+0.67 1.20£0.62 1.23£0.67 -1.502 -1.316
Muscle tension 1.21£0.63 1.19£0.57 1.23+0.69 1.19£0.75 1.23£0.68 =1573* —2.082%
Cardiopulmonary arousal 1.200.60 1.20£0.59 1.22+061 1.20£0.59 1.22£061 —-1.009 —0.850
Cognitive disorganization 1.22+0.64 1.21£0.58 1.240.70 1.20£0.58 1.25£0.70 —1.894 -2.592%
Upper respiratory 1.21+0.64 117055 1241071 1.19£0.56 1.22£0.70 —3.764%* —2.024%

P<0.05; **p<0.01
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Gender
Male 2,486 49.8
Female 2509 502

Academic year

Junior high school 2420 484
Senior high school 2575 516
Grade
Grade one of junior high school 826 165
Grade two of junior high school 913 183
Grade three of junior high school 681 136
Grade one of senior high school 876 175
Grade two of senior high school 847 170
Grade three of senior high school 852 17.1

Whether the only child or not
The only child 2042 409
Non-only child 2953 591

“Type of houschold registration

Agricultural 1517 304
Non-agricultural 1633 327
Resident 1845 369

Economic condition

Very difficult 582 17
Relatively difficult 833 167
Intermediate 1471 294
Relatively well off 1,105 2.1
Be well off 1,004 20.1
Bad 769 154

Academic performance

Below the average 974 195
Intermediate 1261 252
Above the average 1,064 213
Very good 927 186

Questionnaire recovery
Valid 4,995 925
Invalid 21 41

Lost 184 34
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Proportion of

responses (%)

Desirable responses to “recognition of
depression as medical illness”

The teen could snap out of it if they wanted.
The teen’s problem is a sign of personal weakness.
The teen’s problem is not a real medical illness.

Desirable responses to “intentions to
help teens”

T will listen to what the teen has to say.
T will consult someone about the teen.
T will seek medical help.

If the teen in your care were diagnosed
with a mental illness, how would you feel
about the diagnosis?

Disagree/
Somewhat
disagree

73.5
84.5
88.9

Yes/Probably yes

99.5
91.5
72.7

Would be able
to accept/Would
probably be able

to accept

95.4
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About one in five people will
experience a mental illness in
their lifetime.

The incidence of mental illnesses
starts to sharply increase in the
early teens.

Children who study hard and are
more active in their extracurricular
activities are less likely to suffer
from mental illnesses.

Most children will not talk to others
about their mental health problems
on their own.

Mental health problems are
unrelated to academic achievement.

Suicide is the most common cause
of death among older teens
in Japan.

7 hours per night is the best
amount of sleep for health in junior
and senior high school students.

The average number of correct
responses to the 7 questions

T, True; F, False.

Correct
answer

Proportion
of correct

responses
(%)

3.9/7 (55.4%)
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Action levels

Structural
level

Individual

ABC-UNI

Components

A)Formative
training n Mental
Health Promotion

D) introdustory
programs: ABC of
Mental Health

E)In Class-Elective
Course: Theory and.
practics of Mental
Health Promotion

F)Online module on
Mental Well-being

Participants

Leaders, faculty,
members,
administrative
staffand
stakeholdersat
Fss

Students and
tutors (peer-
mentors) at FSS.

Impact evaluation
Materials/activities  Short-middle Longterm

term outcomes outcomes
Theoretical and practical
workshops for Mental Health Organizational ‘Mental Health Promotion
Promotion (formative package) Mental Health policies across campus.

Promotion

capaity
Collaborative initiatives Cross-sectoral collaboration
‘promoting students-faculty ‘with local partners and Social
interaction ‘and Mental Health services

calth

ABO matorials dialoguocards |  Mentalvel-being | Life satsfaction
and day-fourney movie leracy
Academio engagement
Thooratical and practioal
activities for Mental Health
Promotion (ECTS point)
o Eoiseae) (ETHIEE Senseof Coherence.
Promotion
behaviors

Podoasts episodes and learning
aotities Mental well-being.

Process evaluation: Context assessment, feasibility, implementation quality and acoeptability

*FSS

-aculty of Social Science
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aracteristics mber (%)

Total 1397
Age
30s 200 (14.3%)
40’ 958 (68.6%)
50’s 235 (16.8%)
60’s 3 (0.2%)
70’s and over 1 (0.1%)
Gender
Male 213 (15.2%)
Female 1178 (84.3%)
No answer 6 (0.4%)

Previous participation in MH seminars

None 1280 (91.6%)

Yes 117 (8.4%)
Having/previously having a job related to MH

None 1317 (94.3%)

Yes 80 (5.7%)
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Ottawa Charter Actions for Health Promotion

Healthy policies
atcampus

Supportive
environment

Strengthening
‘community

Personal
development

Health promoting universities actions

Re-oriented
campus service.

Actions.

Capacity building for mental health promotion

Leadership.

Workforoe
development

Partnership

Organizational
ohange

Resource.
allocation

Strategies

Structural/Organizational

Universal
-approach

Salutogenic
approach

3actionable
messages: A-B-C

Gross-seotoral
work.

Localand

contextual
adaption

ABC Principles

Sharedvision

Gommon
language

Partioipatory.
practices

Supportive
environment

Mechanisms

Awareness
Resourcss
Knowledge
skills
Commitment
Accountability

Culture of
well-being

Outcomes

Mental
health
and
well-being

Achievement
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In Education at baseline Employed at baseline Social transfer payments at baseline

Intervention Reference p-value Intervention Reference p-value Intervention Reference p-value’
(n=210) (n=1,081) (n =44) (n =272) (n=99) (n =472)

Follow-up (8months)

In education 71% 80% <0.0001 27% 19% 0.02 16% 8% 007
Employed 9% 9% 48% 67% 8% 8%

Social transfer 9% 3% 14% % 58% 63%

payments

Outside the 12% 8% 1% 1% 18% 2%

system**

“Chi" test. **Not registered in education or employment and not receiving financial aid from service institutions.
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Mean scores at time points

Baseline Post-intervention Follow-up
Depression 275 193 179
Anxiety 522 464 454
Self.efficacy 203 217 27

“p-values from repeated measures linear regression models following multiple imputation.

Mean change in score (95% CI)

Baseline to post-
intervention

~8.2(~94,-7.0)
—~5.8(~72,-4.4)

14(10,1.8)

Baseline to
follow-up

—9.6(~11.2,-8.1)
—6.8 (~8.6,-5.0)

1.4 (0.8, 1.9)

p-value’

<0.0001
<0.0001

<0.0001
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Sample

Publication Age (years) ;i Population - Type of Control
References Country size P Health condition yp
type group intervention  conditions
MG cG (MG/CG)
1. Shafung Sun Experiencing dlevated
etal.(19) sychologicaldistess,such tht
b N N Mindfulness-based Remote social
I18yearsor | 18yearsor | =114 (MG: their depression or ansiety
China Journalartile Collegestudents mabile health support a5
older older 57,CG:57) symploms wereatorabosethe |1 "
ikl cutoffon the PHQ-9 and
GAD.
2 Pl Ritvo tal. Beck Depression Inventory-2
G0 Isyearsor | ISyearsor | n-154(MG: | Undergraduate | (BDI-D) score indicting ot east
Journalartile et Wailist control
older older 76,CG: 78) students mild severity, with no upper
limit (BDI-I score > 14)
3 Kichler, A-M Isyearsor | ISyearsor | n=386(MG: | Undergradute | Moderate to low mindfulness
Germany | Journal article StudiCare-M Waitlist control
etal. (51) older older 130, 127)  students (FMI £37)
4. Chisto E1 Depresson, ansiey,and stess
P ” ‘Web-based
Morr etal. (52) but no indicated substance abuse
Isyearsor | ISyersor | n=159(MG: | Undergraduate Mindfulness Virtal
Camada Journal artice orepisodes of prychatic Wailst control
alder alder 79,680 students Community
behasiorsduring the month |
intervention
prior tothe trial.
5 Jingi Ma et al. loyearsor | loyearsor | =101 (MG:  Undergraduate | Selfdentifiedasexperiencing | Mindfulwalking in
Uk Journal article
(53 older older 52,CG:49) students some level of sleep difficulties | nature
& Simonsson Aged Aged =17 MG:8, | University
Uk Journalatile Ansietyand depression Waiist control
etal. (54) 18-24years | 18-24years  CG:89) students. intervention
7. Abmad etal Web-based ull
5 Isyearsor | I8yearsor | =78 (MG:39, | Undergraduate | Depresion,anxiet,and stess | Mindfulness Virtual
Canada Journal article N b 5 P o ‘Waitlist control
older older €G:39) students symptoms. Community
intervention
8 Hbertyetal Mindfulness
Isyearsor | I8yearsor | =88 (MG:dl, | Undergraduate
0 Usa Journalartile Scored 214 pointson the PSS | mediation mabile app | Walistcontrol
older older CG: 47) students.
“Caln intervention
obranbal Alowintensiy
etal. (57) . I8yearsold | 18yearsold | n=52(MG:27, Undergraduate | Mental disorders and slecp health-enhanced
(Mainland  Journal article Waitlist control
i andabove | andabove | CG:25) sudents dystunciion mindfulnes
intervention
10, Anna Have amoderate to o level of | The StudiCare project
Dawson etal (55) Isyearsold | ISyeursold | n-149(MG: | Undergraduate | mindfulnessaccordingtoa | offers nternetand
Germany Journal artice .
andabove | andabove | 74,CG:75) students cutoff of <37 on the Freiburg | mobile-based
Mindflness Inventory interventions (1MD)
1. Kifa el Internet-based
Republic of Aged Aged #=366(MG:  Healthcare Internet-based positive
9 Journalartile positive psychology | Wailit control
Tunisia 18-30years | 18-30years | 183,CG:183)  students psychology program .

Intervention st i
: ud : Intervention :
References Setting £ Intervention dose A Main outcome Jadad score
MG  CG design provider
1. Shufang Sun Anietya 7
' . ‘Weekly one-hour meetings Licensed psychologist, MBI ”
et () Wi | Clincal Depresion: b s
(4weeks) teacher, Zoom
Mindulness sores:
2 Paul Ritvo et al, Depression: d/e/f-245
12 sessons of 20-min video Moderator pychalogis,
(50) MT Wi RCT 3 4
conferences (3 eeks) online
3 Kichler, A-M Wecklysssions for 45-60min each Depresioniv 3
E-coaches (psychologists
el (1) sesson, Bweeks for the core Anxiety:
MW cmal ke trained and supervised by 4
intervention and 6 months for the Stress:i-4,;
the authors)online
‘entire intervention (8 weeks) Mindfulness scores:
4. Christo 1 More Depresion: b5
30min, via a smartphone or laptop.
el () wow ket Online Anxey:g; s
(2months)
5. Jingni Ma et al. ‘Walk in the forest or on the road
Previouslypublshed Swess:k
=3 Mr Wi Climcal | RCT for 30-35 min of daytime 4
guidance Seep quliy
mindfulness (15 days)
. Simonsson e al. Weekly classs via Zoom, S0min
} w xer fulnsseacher Zoom | Depresion & Ansity ;| 5
G each Becks)
7. Ahmad etal, Informed by cognitive behavioral A mental health Depressionb-9;
MW cmal | Rer s
(55) therapy (CBT) constructs (weeks) | professionals Stresshi
5 Habery etal.
b mT WI | Clinill | RCT Atleast 10min per day (Sweeks) | Online Stressih, s 6
obanlHall | MI W | Clmal | RCT Two group trainingsesions (esch | Masters degree n Depression & Anxiety & Stess | 5
etal. (57) Iastfor 1.5h) and 7 weeks of home- | counseling psychology. K21
based audioguided mindlness | WeChat mesogesthrough | Slep qality:
practice (7weeks) asmartphoneortable
computer
10, Amna: MW cimal | Rer (Gweds) online Depresion: b 3
Dawson et 55) Aniet:m-7: Stess o
‘Mindfulness scores: p,q;
1L Krifaetal. 59) | MT wi | RCT 88 sessions ($weeks), Depression and Anxietyand 4
approximately 45 min each (videos) Stressk-21

Group: MG, mindfulness groups CG, control group; Intervention: MT, mindfulness therapy: W, without intervention; RC, routine care; Study design: RCT, randomized controlled trial. Main
outcome: a: GAD, generalized anxiety disorder screener; b: PHQ, patient health questionnaire for depression measurement; c: MAAS, the mindful attention awareness scale;d: BDI, beck
depression inventory; & QIDS, quick inventory of depressive symptomatology; : HDRS, the Hamilton depression rating scale; g BAI beck anxiety inventory; h: FEMQ-SE, perceived stress
scale; i PSS, the perceived stress scale; j: WHO, World Health Organization Well-Being Index; k: DASS, depression, anxiety, and stress scales; |: PSQI, the Pittsburgh sleep qual
GAD, generalized aniety disorder; n: PROMIS, patient-reported outcome measurement information system (anxiety and depression scales); o: PSQ, perceived stress questionnaire;
PCS, short form health survey-12 physical component scale; : SF-12 MCS, SF12 mental component scal.
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After excluding the
reference

Ahmad etal. (55)

Anna E Dawson etal. (58)
Brian J. Hall et al. (57)
Christo EI Morr etal. (52)
Huberty etal. (56)

Krifa etal. (59)

Kiichler, A-M etal. (51)

1930

1925

1939

1943

17.75

249

268

The Result of Heterogeneity:

P
5 0002
5 0002
5 0002
5 0002
5 0.003
5 078

5 p=075

74%

74%

74%

74%

72%

0%

%
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Experimental
D

Control

Mean Difference

Mean Difference

_Study or Suboroup.
‘Ahmad et al. (2020) FFMO-5F
‘Anna F. Dawson et al. (2022) SF-12MCS
Anna F. Dawson et al. (2022) SF-12PCS
Christo El Morr ot al. (2020) FFMQ:SF
Huberly et al. (2019) FFMQ
Jingri Ma el al. (2022) MAAS
Kichler, A-M et al(2023) GAD-7
Paul Rivo et a. (2021) FFMOQ-5F
‘Shufang Sun et a. 2021) MASS

Total (95% CI)

D Total Weight IV, Fixed,95%Cl 1V, Fixed, 95% C1
67 1598143311 1561200769 39 0.0%  7.60[6252,77.72) —
855 5132533646 74 011 6874594363 75 00%  847[1089,27.93) B
006 2617205993 74 081 2760740967 75 0.1%  -07519.39,7.9]

261 1408654211 78 304 142117679 79 0.0% 5653857, 4987 —
1979 2201894505 41 281 2289182366 47  0.0% 22607334, 11854
013 oeER1 52 002 0G¥ESMZ 52 993%  0.15(039,009] | |
69 1205338618 130 179 1248677705 127 O06%  5.11(200,822) B
1087 2031913665 22 467 1906561578 23 0.0% 620[-109.04,121.44]
856 6020665739 57 07 BB1G202539 57 0.0% -1.141:30.26,27.98) =
s67 574 1000%  0.12(036,012]
15) 1= 34%

0 50
Favours [experimental] Favours [control]

100
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Experimental

Brian J. Hall etal. (2018) PSQI  -1.26 206146033
Jingni Ma etal. (2022)PSQI 143 198828423

Total (95% CI)
Heterogeneity: Chit =
Test for overall effect: Z

14,d1=1(P=0.71) = 0%
20(P=003)

27
52

79

Control

064 25056
052 258532019

Mean Difference

25 331% -062(-188,064]
52 66.9% -091[1.80,-0.02]

77 100.0% -0.81[1.54,-0.09]

Mean Difference

Favours [experimental] Favours [control]
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Experimental Control Mean Difference Mean Difference
_Study o Subgroup Mean D_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 Europe.

AnnaF.Dawsonetal 202)PHG-O 321 433133628 74 -036 656512302 75 04% -2850463,-107] &
Kachler, A-M etal (2023 PHO 28 815051617 130 -082 905803207 127 03%  -198F409,013 b
‘Simonsson et al. 2021) PROMIS 093 617552328 88 006 7.01193509 89 03%  -0.99(204,096] 1
Subtotal (95% CI) 292 291 09% -1.9913.11,-088] L
Heterogenety. Chi*=1.91, df=2 (P = 0.30), F= 0%

Testfor overall effct: 2= 3.50 (P = 0.0005)

1.1.2 Outside Europe

Anmad etal. 2020) PHO-9 21 1156388373 39 06 2494768608 39 00% -270[1133,503) =T
Brian J. Hall etal. (2018) DASS 68 3700450036 27 -1.31 4676083476 25  00% -4.49127.55,1857)

Chiisto ElMoretal 2020)PHQ-9  -132 1507264558 78 13 2428193017 79 00% -262(893,359]

Kifa et al. 2021) DASS-21 043 05224451 183 012 053769368 183 98.9% -0.310.42,-0.20]

Paul Ritvo etal.(2021) 8D1 1654 5250091323 22 -7.22 8B8TISOTE 23 0.0% -932(51.06,3242]

Paul Ritwo etal.(2021) HDRS 1152 3749315002 22 -35 5299819644 23 0.0% -802}3475,1871) —
Paul Ritwo etal. (2021) QIDS. 655 1042606019 22 168 1076703648 23 0.0% -487F1107,1.33] =3
‘Shufang Sun etal. 2021) PHO-9 537 710048681 57 -509 1064104124 57 01%  -028[360,304] 7
Subtotal (95% C1) 450 452 991% -03110.42,-020]

Heterogeneity Chi*= 351, df=7 (P= 0.83), F= 0%

Test or overall efect Z= 5,65 (P < 0.00001)

Total (95% C1) 72 743 1000% 033044,

Heterogeneity. Chi*= 1407, df= 10 (P = 0.17); = 20%
Test for overall efect Z= 5.96 (P < 0.00001)
Testfor subaroun differences: Chi*= 8,65, df

(P=0.003). F=88.4%

0 5 2% 50
Favours [experimental] Favours [control]
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PICOS Criteria

Participation College students

Intervention MBI

Comparison MBI group and Wait-lst group

Outcome Anxiety, Depression, Stress, Mindfulness or Sleep quality

Study design Randomized controlled trial
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Experimental

Ahmad et l. (2020) BAI-21 45 8613688391
Anna F. Dawson otal. (2022) GAD7 271 530844749
Brian J. Hall ot a. (2018) DASS 476 205004627
Christo E1 Morr 2020 BAI 488 5970325031
Kiifa et al. (2021) DASS-21 045 052673298
Kichler, A-M o a12023) GAD-7 331 822069796
Paul Ritvo, 2021 BAI 1369 4991307202
Shufang Sun,2021 GAD-7 483 74156673
Simonsson et al. (2021) PROMIS 14 565212211
Total (85% CI)

Heterogeneity: Chi = 8.27, f 14) 7= 40%

®
Testfor overal effect: Z = 6.42 (P < 0.00001)

03
085
159
063
011
083
007
£
o021

Control

1119995293
8487348
4544587209
1103811015
053359826
10.16715816
9676402621
806030476
512472299

3 00%
75 02%
25 00%
7

183 99.1%
2 o2%
2

57

8 05%
538 100.0%

Mean Difference

480 (49,14, 39.54]
-1.86 [4.13, 041)
6352577, 13.07)
Not estimable
0.34[045,-0.23]
278504, 0.52]
Not estimable

Not estimable
-1.411300,0.18]

0.35 [0.46,-0.25]

Mean Dif

50 25

Favours experimental]

ifference
gesuc

25
Favours [control]
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Experimental

‘Ahmad ot al. (2020 PSS 1 2060050452
Anna F. Dawson el al. (2022) PSQ'5  -19.94 176.1642083

Brian J. Hal et al. (2018) DASS. 7 4449124749
Christo E1 Morr et al. (2020) PSS 052 1114938948
Huberty et al. (2019) PSS 696 16.40514130
Kiifa ot al. (2021) DASS-21 043 0.46434854
Kiichler, A-M et al (2023) PSS-4 242 28449687
Total (95% 1)

Heterogenaity: Chi = 19.56, df = 6 (P = 0.003) "= 69%
Test for overal effect: 2= 7.96 (P < 0.00001)

27
%
a
183
130

A

13
162
A7
085
186
007
049

Control

39.85075652
2159582133
111182573
1401485858
16.44816904

0.47230738

321144185

Mean Difference
440 (19,98, 11.18)
-18.32 8156, 44.92]
523 (28,50, 18.04)
033(:363,429)
“5.10(11.98, 1.78]
0,36 (046, -026)
1.93(267,1.19)

0.39 048, 0.29]

0 25
Favours [experimental]

)
Favours [control]
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Before-after design Matched comparison group design

Intervention (n = 483) Intervention (n = 401) Reference (n =2005)
N (%) N (%) N (%)

Age group

<18 17 (24) 12331) 600 (30)

18-21 232(48) 185 (46) 881 (44)

>21 134(28) 93(23) 524(26)

Sex

Women 346 (72) 289(72) 1,445 (72)

Men 136 (28) 112 (28) 560 (28)

Highest educational level

Lower secondary school - 137 (34) 689 (34)
High school - 146 (36) 745 (37)
Higher education E 50(12) 293(15)
Unknown - 68(17) 278 (14)

Treatment of anxiety or depression

Psychologist 233 (48) - -
Medication 147 (30) - -
Psychiatry 138 (29) - -
Other 91(19) - -
No form of support 92(19) - -

Education and employment status

In education E 210(52) 1,081 (54)
Employed - 4401 272(14)
Receiving social transfer payments - 99 (24) 472 24)
Outside the system - 48(12) 180 9)

The variables for the before-afier sample were self-reported (questionnaire-based) and the variables for the matched comparison group sample were register-based.
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Variable Total f (95% CI) pvalue  Direct p(95%Cl) p value Indirect p (95% Cl)  p value

Perceived pollution ~0.83 (~0.89, ~0.77) 0.003 —0.86 (~0.89, ~0.77) 0.003 - -
Perceived aesthetics 0.71(0.65,077) 0.005 0.71(0.65,077) 0.005 - -
Fear of COVID-19 infection ~0.38 (<05, ~0.26) 0.004 ~0.38 (0.5, ~0.26) 0.004 - -
Anxiety —0.82 (~0.86,~0.78) 0.004 —0.24 (<038, ~0.05) 014 —0.58 (~0.78, ~0.45) 0003

Depression —0.69 (~0.74,-0.63) 0.005 - - —0.69 (~0.74,-0.63) 0005
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Symptoms of depression development Symptoms of social anxiety development

B SE 95% Cl of B P B B SE 95% Cl of B P B
LL uL LL uL

Control effects

Age 0598 | 1400 -2146 3343 0669 | 0020 | 1209 | 1197  -L138 355 0313 0038
Gender 2808 | 1231 039 | 5220 002 | 0241 | 0608 | 1888 3092 4308 0747 0050
Pre-exposure dep 0565 | 0127 0315 0814 <0001 055 | 0051 | 0104 0154 0255 0628 | 0.047
Pre-exposure anx 0066 | 0069  -0069 0201  033% 0072 0567 | 0028 0512 062 <0001 0587
Main effects

Peer contact 1698 0948 | —0160 355 0073 013 1317 | 0772 -0196 2831 0088 009

Moderation by gender

Peer contact ~0047 | 1006 -2019 1924 | 0962 = -0004 = -0765 = 1086  -2893 1364 0481 | 0057
Gender 2949 | 1277 0446 5452 | 0021 0254 0776 | 1976 -3.096 4649 0694 0063
Peer contact x gender 3098 0964 1208 4988 0001 0185 369 | L1I6 1508 5883 0001 0209

Moderation by adaptive and maladaptive emotion regulation strategies

Peer contact 1553 0771 0041 3065 0044 0126 1085 | 0685 —0258 2428 013 0084
Adaptive ER —0078 0668  -2091 0529 0243 0062 = —0131 = 0306 -0732 0469 0668 | —0010
Maladaptive ER 2176 0669 0865 348 | 0001 0162 2113 0770 0602 3623 0006 0.148
Peer contact x adaptive ER 0362 | 0876  -135 2079 0680 0026 0650 0825 = -2266 0967 0431 | —0044
Peer contact x maladaptive ER 1018 | 0805  -0.560 2597 0206 0069 1074 0899 -0.689 2836 0232 0068

dep=symptoms of depression; anx =symptoms of social anxiety; ER = emotion regulation. Bold estimates are significant effects of interest.
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1. Gender (male=1) 10
2. Age ~0.005 10

3. Perceived fear of COVID-19 infection ~0.147* 0042 10

4. Perceived UGS o ~002 —0336% 10

5. Perceived noise ~0.066 0.021 0.256%* ~0515%* 10

6. Perceived air pollution ~0.056 0112 0.272%% ~0559** 0516%* 10

7. Anxiety ~0.103 0043 0.336%% ~0,655** 05555 0.539% 10

8. Depression —0174% | ~0.034 0.345%% ~0562* 0476%*  0526**  0.614%* 10

* p < 0.05 %%, 001
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Desire for contact with peers

A lot less Same A lot more
Total 34% 38% 405% 36% 163%
N=9 N=10 N=107 N=95 N=43
Girls 48% 40.4%
N=8 N=57
Boys 7.1% 20% 10.8%

N=7 N=2 N=10
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Variable = Category Mean Percentage

(S.D) (n)
Gender Male 45.8% (125)
Female 54.2% (148)
Age (year) 2022(29)
15-18 (Highschool 30.8% (84)
student)
19-24 (University student) 69.29% (189)
Perceived | Little 104% (31)
Lo Alittle 7.3% (20)
Moderate 12.5% (34)
Much 32.2% (88)
Very much 36.6% (100)
Perceived Little 12.5% (34)
pollution Alittle 50.5% (138)
Moderate 18.3% (50)
Much 11.7% (32)
Very much 7.0% (19)
Perceived | Little 15% (4)
aesthetic Alittle 14.3% (39)
Moderate 24.2% (66)
Much 43.2% (118)
Very much 16.8% (46)
Fear of Little 15.8% (43)
COVID-19 1 4 jinde 44% (120)
- Moderate 24.5% (67)
Much 11.7% (32)
Very much 4.0% (1)
Anxiety = 7.43% (3.69)
Minimal anxiety 24.5% (67)
Mild anxiety 53.1% (145)
Moderate ansiety 15.0% (41)
Severe anxiety 7.3% (20)
Depression - 8.02% (4.61)
Minimal depression 28.2%(77)
Mild depression 45.1% (123)
Moderate depression 17.2% (47)
Moderately severe 7% (19)
depression

Severe depression 2.6%(7)





OPS/images/fpubh-12-1374327/fpubh-12-1374327-t002.jpg
Latent intercepts

M

T1
SD

VAR

Latent slope

M SD VAR

Exposed to COVID-19 (n=.

Symptomsof | 13.29% 749 56.05%
depression

Social anxiety 39.31* 10.02 100.45*
Not exposed to COVID-19 (n=138)
Symplomsof | 1332 | 741 5487
depression

Social anxiety | 37.93* 11.02 12153%

15.18%

40.17*

1401%

40.33*

837

947

7.95

10.14

7007%

89.76*

63.15%

102.75%

1707+ 412 117.00% 189% 4.06 16.45%
41.35% 1110 123.15% 102 469 22.04%
14.70% 971 94.35% 069 338 1146
4245% 1007 101.42% 226% 295 873

Means of intercepts are adjusted for age and gender differences; variances are not adjusted for age and gender differences. M =Mean; SD=Standard Deviation; VAR = Variance. *p<0.05. Fit

anconditional multiple-group model: ° (8)=33.978, p<0.001; CFL

977; SRMR=0.032; RMSEA =0.126 [90% CI=0.085 (lower limi0), 0.172 (upper limit)}; it model controlled for age and

gender effects: 7 (25) = 51.324, p=0.002; CFI=0979; SRMR=0.051; RMSEA =0.072 [90% C1 =0.043 (lower limit), 0.100 (upper limit)]





OPS/images/fpubh-12-1265682/fpubh-12-1265682-t001.jpg
Neighborhood Region Neighborhood Female Total Gender Employed Employment to Educated = Educated residents to

number on the map name population ratio’ residents  population ratio (%) residents* population ratio (%)
1 1 Khalja 2764 3,034 5798 91 1674 29 2,107 36
2 3 Ahmad Abaad 3,191 3,180 6370 100 1871 29 1,380 2
3 4 Hamedanian 4520 4,504 9,024 100 2482 27 1985 2
4 5 Hossein Abaad 6,627 7,352 13,979 %0 3,840 27 5397 39
5 6 Mosalla Masjed 4123 4470 8,593 92 2324 27 2756 2
6 7 Kaveh town 8,520 8,297 16,817 103 4,708 23 2,898 17
7 8 Razmandegah 4,502 4,486 8,987 100 2744 30 2191 2
8 9 Baharanchi 1742 1779 3521 98 1,080 31 665 19
9 10 Mosalla 4310 4301 8611 100 2428 23 1175 4
10 2 Malekshahr 17,367 18,149 35516 9% 10,626 30 9,152 2
1 13 Baghziyar 5,619 5755 11374 98 3,309 29 3258 29
12 1 Shahpasand 6473 6,206 12,679 104 3582 23 2296 18

“The number of males per 100 females.
**Residents with a high school diploma or higher degree.
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CFI RMSEA

Baseline model 0938 0.145 0.116
Final model 0.974 0.100 0.070
Change in fit £+0.036 2-0085 2-0046

Conclusion Final model fits best
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Online
bullying

<18years >18years

Yes, once Yes, once

Received 11,584 983 85 466 40 14,690 1,128 = 472 32 0.000
threats or

unpleasant

messages

Someone 11,580 1,182 102 512 44 14,677 1,242 85 532 36 0.000

spread rumors
or wrote nasty

things about

you

Others posted a 11,567 884 7.6 294 25 14,670 864 59 279 L 0.000
image of

you online

against your

will

Feltignored by 11,378 1,892 166 1,038 91 14,469 2276 157 1,309 91 0133
others online
Others created 11,563 470 41 126 11 14,690 485 33 147 10 0.004

afake profile in

your name
Sometimes/ Very often/ Sometime/ Very often/
N % % N % %
Seldom often Seldom often
Others shared a 11.386 1,987 175 98 0.86 14,453 2,693 186 120 0.83 0.049

‘message, image
oran update on
social media
that made

you feel
exposed and

bullied

“prvalue for 7-test.
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Online

Total population

bullying

Yes, more

Yes, once than Yes, once Yes, once

onetimes
Received 26274 2111 80 938 36 11416 1,038 91 572 50 14,858 1073 72 366 25 0.000
threats or
unpleasant
messages
Someone 26257 2424 92 1044 40 11408 907 80 396 35 14849 1517 102 648 44 0.000

spread rumors

or wrote nasty

things about

you

Others posted 26.237 1,748 6.7 573 22 11,399 704 6.2 261 23 14,838 1,044 7.0 312 21 0.014
aimage of

you online

against your

will

Feltignored by~ 25.847 4,168 161 2347 91 11,147 1376 123 772 69 14,700 2792 190 1575 107 0.000
others online
Otherscreated 26223 955 36 273 10 11,387 436 38 123 11 14,836 519 35 150 10 0311

afake profile in

‘your name

Sometimes/ ‘ Sometime/ Very often/ Sometimes/ | Veofew

N %  Veryoften/often
Seldom Seldom often. Seldom often

Others shared 25,839 4,680 18.1 218 084 11,149 2,054 184 137 123 14,690 2,626 179 81 055 0.000
amessage,

image, oran

update on

social media

that made

you feel

exposed and

bullied

“prvalue for 7-test.





OPS/images/fpubh-11-1252099/fpubh-11-1252099-t001.jpg
Nomophobia
Rumination
FoMO
Mindfulness
Non-
pathological
compulsions
Valid N

(listwise)

N

Statistic

194
194
194

194

194

194

Descriptive statistics

Minimum  Maximum Mean Std.
Deviation
Statistic Statistic Statistic Statistic
2100 138.00 723351 2432884
2100 60.00 412938 857405
1000 50.00 285103 7.44669
2400 8400 515722 1086552
095 126 10913 007239

Skewness
Statistic Std
Error
0.149 0175
0133 0175
0034 0175
~0.140 0175
~0.038 0175

Kurtosis
Statistic Std.
Error

~0559 0347
~0394 0347
0.065 0347
0.105 0347
~0.675 0347
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Variables 2 3 4 5
Nomophobi 1 0.343%% 0.539%% 0.147% =0.251%+
Rumination 1 0.438%% 0.338%% —0.108
Fear of missing out (FoMO) 1 0328+ ~0.127
Mindfulness 1 039
Non-pathological compulsions 1

*p<0.0, two-tailed. **p<0.01, two-tailed.
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Variable sr? R R? AR?
Step 1 0.55%% 0315 0.305%%
Rumination 0132 197% 012

Fear of missing out 0481 707+ 0.43

Step2 0.56 031 0.004
Rumination 0.148 215 013

Fear of missing out 0496 7220 0.44

Mindfulness ~0.066 -1.00 —0.06

Step3 0.58% 034% 0.029%
Rumination 0132 195% 012

Fear of missing out 0475 7004 041

Mindfulness ~0.047 -072 —0.04

Non-pathological
0174 ~2.90% 017
compulsion

*p<0.0, two-tailed. **p<0.01, two-tailed.
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Path Effect Boot SE Proportion of total (%) BootLLCI

RUM—> PCSA—> MIL —0.14 0.07 29.79% —029 —0.02
RUM—> NCS—> MIL —0.09 0.03 19.15% —0.16 —0.04
RUM—> PCSA—> PCS— MIL —0.11 0.03 23.40% -0.17 —0.07
RUM—> PCSA— NCS— MIL —0.08 0.02 17.02% —0.13 —0.04
Total mediating effect —0.42 0.08 89.36% —0.59 —0.29
Direct effect —0.05 0.08 10.64% —0.20 0.12
Total effect —047 0.05 —057 039

RUM, rumination; PCSA, perceived chronic social adversity; MIL, meaning in life; NCS, negative coping style; PCS, positive coping style.
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‘Rumination /F(2,191) = 41.92,"p< .01
R ey

Fear of missing out Step1
Rumination F(3,190) = 28.28,
Fear of missing out ————— Step2
Mindfulness
Rumination
Fear of missing out F(4,189) = 24.14,"p< .01
Mindfulness

step3

Non-pathological
compulsions
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b=0.38.p<0.001

Rumination

Fear of missing out

b=1.57.p<0.001

Nomophobia

Total effect. b =0.97. p < 0.001
Direct effect. b= 0.37. p =.0482
Indirect effect, b= 0,598, Bea CI[0.378. 0.865]
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Characteristic ~ Variable N

Gender Male 661 51.84
Female 614 48.16
Age 14-15 361 2831
16-17 815 63.92
18-19 99 7.76
Hometown Central of city/town 491 38.51
Urban-rural 521 40.86
integration zone
Rural 263 20.63
Family structure Only child 733 57.49
Non-only child 542 42.51
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Variable SD

1. Rumination 2.18 0.66. 1

2. Meaning in life 4.89 0.94 —0.28*** 1

3. Perceived chronic social adversity 2.03 0.77 0.69*** —0.35** 1

4. Positive coping style 1.91 0.49 —0.27* 0.42%%* —0.36*** 1

5. Negative coping style L15 0.60 0.37%** —0.34%* 0.38*** —0.20%*

N =1,275.***p < 0.001.
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1.1 regulate my anxiety and depression
by learning, reading, and collecting
information on the pandemic, N (%)

327+ 1.13

32(8.0)

81(20.3)

70 (17.5)

179 (44.9)

37(93)

2. Scope of social activities is reduced. I
can relax properly through
sports/online games/listening to
music/watching videos, etc., N (%)

4.03 £ 0.90

10(25)

22(5.5)

29(7.3)

222(55.6)

116 (29.1)

3.1 choose remote psychological
consultation (telephone or Internet) to
adjust, N (%)

225+121

138 (34.6)

123 (30.8)

54 (13.5)

68 (17.0)

16 (4.0)

4.1 communicate and talk with my
family and friends over the phone or on
the Internet for help, N (%)

3.65+1.14

33(83)

39(9.8)

3793

215 (53.9)

75 (18.8)
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M + SD 1

1. Depression 0.5540.53 1

2. Anxiety 0.79 £ 0.72 0.793** 1

3. Presence of potential threats 249 +0.95 0.462** 0.453** 1

4. The pressure of public opinion 2.68 & 1.20 0.498** 0.549** 0.601** 1

5. Pressure of self-growth 338+ 1.16 0.453** 0.526** 0.474** 0.528"* 1

6. Narrowing the scope of social activities 322+ 1.04 0.451 0.540%* 0.558** 0.528** 0.551% 1

**p <001
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g

Presence of I have a fear of the spread of 80 (20.1) 120 (30.1) 58 (14.5) 123 (30.8) 18 (4.5)
potential threats pandenic diseases, N (%)
Material shortage, N (%) 117 (29.3) 150 (37.6) 57(14.3) 56 (14.0) 19 (4.8)
Pressure of public Bad emotions passed by people 90 (22.6) 106 (26.6) 66 (16.5) 108 (27.1) 29(7.3)
opinion around me make me uneasy, N (%)
Bad emotions transmitted by the 99 (24.8) 98 (24.6) 63 (15.8) 114 (28.6) 25(63)
Internet make me uneasy, N (%)
Pressure of I have academic pressure, N (%) 48 (12) 50 (12.5) 14(11) 185 (46.4) 72 (18.0)
self-growth
Tam under pressure to seek 69 (17.3) 49 (12.3) 54 (13.5) 146 (36.6) 81(20.3)
employment, N (%)
Narrowing the Influence of school closure 47 (11.8) 68 (17) 100 (25.1) 138 (34.6) 46 (11.5)
scope of social management measures, N (%)
activities
Lack of social contact, N (%) 79 (19.8) 92(23.1) 53(13.3) 130 (32.6) 45(11.3)
Lack of social freedom and small 47 (11.8) 57 (14.3) 39(9.8) 174 (43.6) 82(20.6)
scope of activities, N (%)
Lack of entertainment, N (%) 58 (14.5) 68(17) 37(9.3) 165 (41.4) 71(17.8)
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Depression Anxiety

Freshman Sophomore Junior Senior M +SD Freshman Sophomore Junior Senior

Freshman 0.61£0.64 1 0.48 £ 0.51 1

Sophomore | 0.88 = 0.82 —0.27* 1 0.64 £ 0.62 —0.16* 1

Junior 0.79 £ 0.60 —0.18 0.10 1 0.66 £ 0.51 —0.18* —0.02 1

Senior 0.84 £0.73 —0.24** 0.04 —0.06 1 0.52 £ 0.50 —0.04 0.12 0.14 1
*p <0.05.

**p <001
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Category Anxiety Depression

Number (n = 399) Proportion/100% Number (n = 399) Proportion/100%
Normal 306 (i <7) 76.7 319(i<9) 79.9
Mild 37/(8-9) 93 44 (8-13) 110
Moderate 44(10-14) 110 32 (14-20) 8.0
Severe 8 (15-19) 20 4(21-27) 1.0
Extraordinary severe 4(i>20) 1.0 0(i > 20) 0.0
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Demographic variables M £ SD N (¥
Sex Male 1.65 £ 0.48 139 (34.8)
Female 260 (65.2)
Grade Freshman 2724125 100 (25.1)
Sophomore 79 (19.8)
Junior 51(12.8)
Senior 169 (42.4)
The longest lockdown time students Within a week 249+ 1.46 20 (5.0)
experienced
A week to halfa month 52 (13.0)
Half a month to a month 83(20.8)
Two to 3 months 98 (24.6)
Entire semester 146 (36.6)
School closure form Activities are in the dormitory only 1.93+0.26 28(7.0)
Free activities on the campus, no leaving the 301 (75.4)
campus unless necessary
Free activities on the campus, being approved 70 (17.5)
out of the school
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Occupation

All participants(N=139) Interviewees (N=45)

N % N %

University advisors 91 65.4 17 37.8
University teachers 19 13.7 [ 15 333
Staff from mental health care centers 15 10.8 [ 7 15.6
University psychological counselor 11 7.9 6 13.3
Others (e.g. social workers) 3 22 » 0 0
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DAY 1

AM

PM

ACE Concepts & Processes

Group Values

Present Moment; Defusion;
Empathy & Compassion

Learning
Activities

Introduction
to ACE
theory;
Building
Group Norms

Present
moment I;
Leaves-on-a-
stream; Paired
singing, and
stigma rules
and stories

DAY 2

AM

PM

Defusion; Acceptance, Values; Social justice
& Equity; Collective empowerment

Self-as-context; Defusion, Compassion,
Values, Interdependence

Chair
sculpture of
suffering;
Exclusion
circle

Le’go exercise;
Three things
you did today

DAY 3

AM

PM

Values; Interdependence

Committed action, Value,
collective empowerment

Cultural and
personal
values
exercise;

Your legacy

Bulls-eye; Bus
driver;
Collective
bulls-eye and
commitment
group

action project

DAY 4

DAY 5

AM

Reflection and feedback

Discussion
and share

PM

AM

PM

ACE model review and facilitation skills

Mock group practice

Mock group practice

Facilitating
and leading
ACE, and
experiential
learning,
group

exercises

Paired singing
and chair
sculpture

of suffering

Exclusion
circle and
bus driver

Collaboration: A functional MH network

Group
discussion
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Standard

deviation
2525 4.63
\|
Sex Male 8
Female 12 60
Marital status Single 18 90
Married 2 10
Ethnicity Kaingang 10 50
Pitaguary 1 5
Terena 3 15
Atikum 4 20
Arapium 1 5
Tabajara 1 5
Income type Scholarship 13 65
Parents help 3 15
None 4 20
Indigenous Urban 8 40
Rural 12 60
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Cluster statements Bridging value Importance Feasibility

[mean (SD)] [mean (SD)] [mean (SD)]
Community and cultural support 0.68 (0.19) 9 4.53 (0.64) 3.83 (1.16)
1. Preserve the territory for a good quality of life and wellbeing 0.47 4.55(0.67) 4.15 (0.93)
12. Demarcate our territories to preserve mental health 0.63 4.50 (0.67) 3.85(1.27)
13. Promote the security of having your land demarcated 0.66 4.35(0.73) 3.85(1.27)
15. Prevent climate change from affecting our eating habits 0.54 4.25(0.83) 3.35(1.27)
16. Prevent climate change from affecting the livelihoods of families in 0.45 4.15(0.85) 3.50 (1.32)
the village
17. Prevent Indigenous people from leaving to look for work outside 0.99 3.55(0.97) 3.40 (1.47)
the village
20. Promote ways of transmitting knowledge from the oldest to the 1 4.40 (0.73) 4.2(0.83)
youngest
30. Working with non-Indigenous society to reduce prejudice against 0.76 4.40(0.73) 4.00 (1.12)
Indigenous peoples
32. Preserving or restoring the environment so that there is a prospect 0.59 4.45(0.67) 415 (0.99)
of continuing the existence of Indigenous communities
Building respect and understanding 0.37 (0.08). 10 4.40 (0.72) 4.16 (1.15)
3. Respect the way of life of Indigenous peoples 029 4.65(0.48) 4.40 (0.99)
11. Understand that our territory represents our spirit, so everything 0.49 4.40(0.58) 4.40 (0.94)
that violates our territory affects us
22. Show the importance of our people and culture to society 038 435(0.73) 435 (0.93)
26. Generate own income 041 4.40(0.73) 3.90 (1.21)
29. Increasing the protection of Indigenous peoples and not making 0.42 4.35 (0.85) 4.00 (1.21)
the laws that protect them more flexible
31. Promoting safety when seeking study in cities 032 430 (0.78) 3.65(1.27)
33. Promote belonging to their respective people 0.47 4.10 (0.83) 3.90 (0.79)
37. Respect the specificities and individualities of Indigenous peoples 036 4.40 (0.73) 425 (1.02)
40. Recognizing the Indigenous as a citizen 0.24 450 (0.81) 420 (1.01)
42. Respect the Indigenous history, tradition, religion, and customs 034 4,55 (0.67) 450 (1.00)
Fostering change 0.52 (0.07). 5 4.53 (0.64) 4.13 (1.15)
14. Ensuring the safety of Indigenous people who suffer violence and 0.47 470 (0.46) 4.05(1.32)
prejudice
19. Ensure work, land, and respect 0.46 4.40 (0.80) 3.80 (1.28)
35. Ensuring access to basics in relation to public health 0.52 4.60 (0.49) 4.30 (1.03)
36. Create public policies to better serve Indigenous peoples 0.65 455 (0.59) 440 (0.82)
41. Ensuring access to jobs, fair wages, hygiene, food, and health 05 4.40 (0.86) 4.00 (1.30)
conditions
Public policy action 0.24 (0.09) 5 4.19 (0.75) 4.09 (1.00)
2. Have a work focused on the good life within the Indigenous 0.13 4.25(0.77) 4.15 (1.04)
community
6. Develop projects for insertion and understanding of Indigenous 034 420 (0.60) 3.95 (0.83)
culture with knowledge exchanges
23. Create activities that occupy the Indigenous people who stay in the 0.14 4.20(0.81) 3.95(1.23)
village
24. Create community garden 0.28 4.10(0.77) 425 (0.91)
25. Planting fruit trees 031 420 (0.81) 4.15 (0.99)
Health actions 0.15 (0.08) 7 4.40 (0.67) 4.13 (0.98)
4. Create workshops and lectures focussed on the health of the body 0 4.30 (0.71) 4.35 (1.04)
and mind
5. Create mental healthcare programs according to each Indigenous 0.14 445 (0.67) 4.10 (0.91)
culture
27. Promote actions involving people with alcohol problems 0.12 450 (0.67) 4.03 (0.98)
28. Conduct work with Indigenous youth to understand their anxieties 023 435 (0.65) 4.05(0.83)
and fear
34. Conducting rounds of conversations and conferences in the villages 0.16 425 (0.70) 415 (1.04)
through a psychologist, a social worker, and an environmental entity
38. Promote social actions by professionals in all Indigenous territories 0.28 435(0.73) 4.00 (1.03)
39. Identifying people in psychologically vulnerable situations 0.15 4.60 (0.58) 425 (1.02)
Strengthening professional skills 0.32 (0.07). 6 4.40 (0.71) 420 (0.94)
7. Breaking the taboo on mental illness that exists within Indigenous 0.26 420 (0.81) 4.10 (1.12)
territories
8. Encourage the training of Indigenous people in health areas who 031 445 (0.67) 420 (0.89)
work with psychological illnesses
9. Improve communication between professionals and patients 031 440 (0.80) 450 (0.76)
10. Improve treatment adherence 0.26 440 (0.66) 415 (0.81)
18. Understand that physical and mental health are intertwined 033 4.50 (0.67) 3.95 (1.05)
21. Welcoming and sharing knowledge between professionals and the 0.46 445 (0.67) 430 (1.03)

Indigenous population

- Community and cultural support means that access and policies should be offered to Indigenous to ensure work and respect, for example, the government provides opportunities through
cconomic and social policies for jobs that respect the Indigenous way of life.

- Building respect and understanding means their own way of living and working with respect to their culture, for example, they have their own time to do things, unlike non-Indigenous
people who carry out several activities at one time.

- Fostering changes means action that should be done to improve basic life conditions for Indigenous people, for example, government policies that guarantee access to food and
basic sanitation.

- Public policy action means a border concept of living in the community for health promotion, for example, encouraging the planting of fruit trees and valuing the use of plants
as therapeutics.

- Health action means education in health and diseases, for example, understanding the mental health problems happening with the Indigenous population.

- Strengthening professional skills means improvement in the communication of the professionals with Indigenous people, for example, improving the communication process in relations
between Indigenous and non-Indigenous people.
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Variables

(Constant)

Direct care of COVID patients in hospital
Experience of occupational exposure in hospital
Working with an experienced team

Fear-19

~3.806

0734

1049

0751

2113

SE Wald P
0.365 108646 0.000
0358 4214 0040
0351 8941 0,003
0349 4610 0031
0352 36057 0,000

OR
0022
2084
2.856
2120

8.269

95%Cl

(1.034~4.202)
(1.436~5.681)
(1.070~4.198)

(4.150~ 16.479)
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Variables

Characteristics

PTSD N(%)

No

Yes

Gender

Living area

Household income per

capita

Q1. Have you been
infected with
COVID-19in the last

6months?

Q2. Have you been
isolated in the last

6months

Q3. Has a friend or relative
of yours died as a result of
the COVID-19 infection

Q4. Are you worried about
asecond or third wave of
the pandemic

Q5. Did you often have
direct care for COVIDI9
patients in hospital during

your internship

Q6. Did you experience
any negative incidents in
the hospital during your
internship (.. verbal or
physical violence)

Q7. Did you have any
professional exposure

during your internship

Q8. Have you been
assigned to work with an

experienced team

The fear of COVID-19

Resilience

PISD

Male
Female

Rural

Town

City

<2,000
2,001-6,000
6001-10,000
>10,001

No

Yes

Yes

No

Yes

103 (23.5)
335(76.5)
223 (50.9)
113 (25.8)
102(233)
78(17.8)
233(53.2)
89(203)
38(8.7)
51(11.6)
387 (88.4)

337 (76.9)

101(23.1)

391 (89.3)

47(10.7)

103 (23.5)
335(76.5)

333 (76.0)
105 (24.0)

234 (53.4)

204 (46.6)

263 (60.0)
175 (40.0)

286 (65.3)
152(34.7)

364 (83.1)
74(169)
370 (84.5)
68(15.5)
389 (88.8)

49(11.2)

85(21.9)

304 (78.1)
195 (50.1)
105 (27.0)
89(229)
70 (18.0)
209 (53.7)
75(193)
35(9.0)
44(11.3)
345 (88.7)

298 (76.6)

91(23.4)

351 (90.2)

38(9.8)

98(25.2)
291(74.8)

307 (78.9)
82(211)

218 (56.0)

171 (44.0)

247 (63.5)

142(36.5)

261 (67.1)
128(329)

343 (88.2)
46 (11.8)
323 (83.0)
66 (17.0)

18 (36.7)
31(63.3)
28(57.1)
8(16.3)
13.(26.5)
8(16.3)
24/(49.0)
14(286)
3(6.1)
7(14.3)
42(85.7)

39(79.6)

10(20.4)

40 (81.6)

9(184)

5(10.2)
44(89.8)

26(53.1)
23(46.9)

16(327)
33(67.3)

16 (32.7)
33(67.3)

25(51.0)
24(49.0)

21(42.9)

28(57.1)

47 (95.9)
2(4.0)

5.360

2589

2516

0374

0219

3359

5436

15967

9.567

17256

4962

63.653

5.509

0.021

0274

0472

0.541

0.640

0.067

0.020

0.000

0.002

0.000

0.026

0.000

0.019
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Variable

Dependent variable: depression

Relationship stress 0.160
Learning stress 0.146
Punishment 0.245
Loss 0070
Adaption 0134

Dependent variable: anger

Relationship stress 0131
Learning stress 0.167
Punishment 0179
Loss 0.062
Adaption 0.163

Dependent variable: sympathetic arousal

Relationship stress 0191
Learning stress 0158
Punishment 0.150
Loss 0.079
Adaption 0141

Dependent variable: neurological

Relationship stress 0184
Learning stress o118

0192
Loss 0060
Adaption 0119

Dependent variable: Muscle tension

Relationship stress 0205
Learning stress 0176

0
Loss 0058
Adaption 0114

Dependent variable: cardiopulmonary arousal

Relationship stress 0193
Learningstress 0.107

0219
Loss 0091
Adaption 0.097

Dependent variable: cognitive disorganization

Relationship stress 0192
Learning stress 0123
Punishment 0212
Loss 0079
Adaption o3

Dependent variable: upper respiratory

Relationship stress 0211
Learning stress 0163
Punishment 0155
Loss 0.087
Adaption 0176
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Variable

Dependent variable: depression

Relationship stress 0134
Learning stress 0127
Punishment 0.265
Loss 0054
Adaption 0020

Dependent variable: anger

Relationship stress 0.097
Learning stress 0133
Punishment 0292
Loss 0123
Adaption 0049

dependent variable: sympathetic arousal

Relationship stress 0133
Learning stress 0131
Punishment 0.226
Loss 0133
Adaption 0.060

Dependent variable: neurological

Relationship stress 0.107
Learning stress 0.097
Punishment 0.244
Loss 0.078
Adaption 0021

Dependent variable: muscle tension

Relationship stress 0.108
Learning stress 0152
Punishment 0.262
Loss 0.065
Adaption 0022

Dependent variable: cardiopulmonary arousal

Relationship stress 0142
Learning stress 0122
Punishment 0.240
Loss 0.107
Adaption 0024

Dependent variable: cognitive disorganization

Relationship stress 0135
Learning stress 0123
Punishment 0278
Loss 0.097

Adaption 0043

Dependent variable: upper respiratory

Relationship stress 0.166
Learning stress 0.150
Punishment 0257
Loss 0101
Adaption 0051

p<0.:
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Variable B

Dependent variable: depression

Relationship stress 0154
Learning stress 0156
Punishment 0247
Loss 0.009
Adaption 0170

Dependent variable: anger

Relationship stress 0115
Learning stress 0162
Punishment 0194
Loss 0.09
Adaption 0.196

Dependent variable: sympathetic arousal

Relationship stress 0179
Learning stress 0154
Punishment 0174
Loss 0089
Adaption 0167

Dependent variable: neurological

Relationship stress 0.160
Learning stress 0.129
Punishment 0191
Loss 0026
Adaption 0143

Dependent variable: muscle tension

Relationship stress 0196
Learning stress 0.189
Punishment 0153
Loss 0021
Adaption 0141

Dependent variable: cardiopulmonary arousal

Relationship stress 0176
Learning stress 0132

0198
Loss 0078
Adaption 0.107

Dependent variable: cognitive disorganization

Relationship stress 0.180
Learning stress 0135
Punishment 0193
Loss 0038
Adaption 0139

Dependent variable: upper respiratory

Relationship stress 0.186
Learning stress 0191
Punishment 0145
Loss 0061
Adaption 0.190

p<0.05; *#p<0.01.
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Variable

Dependent variable: depression

Relationship stress 0144
Learning stress 0.108
Punishment 0.248
Loss 0.109

Adaption 0001

Dependent variable: Anger

Relationship stress 0.106
Learningstress 0126
Punishment 0272
Loss 0084
Adaption 0020

Dependent variable: sympathetic arousal

Relationship stress o141
Learning stress 0.126

0193
Loss [R1E)
Adaption 0039

Dependent variable: neurological
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