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Editorial on the Research Topic
 Health promotion in the universities and other educational settings




Over recent decades, universities have progressively assumed a more active role as health-promoting environments, responding to the pressing challenges that affect student populations in physical, psychological, and social dimensions, and meeting the society demands. Far from being mere centers of academic transmission, universities are increasingly recognized as pivotal agents for fostering healthy citizenship, with the capacity to shape habits, attitudes, and systems of care that resonate beyond the campus walls. As articulated in the foundational reflections of the Movimiento de Universidades Promotoras de la Salud (MUPS) and captured in the Ibero-American and Spanish networks (RIUPS, REUPS) (Corbí et al., 2022a), promoting health within universities is both a pedagogical and ethical commitment aligned with sustainability, equity, and community engagement. In this sense, the university becomes not only a setting but a driver of transformation—a laboratory of practices and a platform for intersectoral alliances. Drawing on the salutogenic approach and the model of social health determinants, health promotion in the university context entails a commitment to cultivating empowering environments, participatory policies, and collective capabilities that improve individual and social wellbeing (Corbí et al., 2022b). This vision has been consistently reinforced by initiatives such as active and academic initiatives which reaffirmed the strategic relevance of embedding health in all institutional processes (Corbí Santamaría et al., 2023).

The conceptual foundation underpinning this Research Topic draws on a paradigmatic shift in the field of public health: the transition from a deficit-based model—focused on illness, risk, and medical intervention—toward an asset-based, salutogenic approach that prioritizes empowerment, equity, and the creation of health-enabling environments (Corbí et al., 2022b). This framework promotes the development of individual and collective capabilities through education, participation, and sustainable interventions. In the university setting, this implies reconfiguring campus life, pedagogy, institutional policies, and research to systematically incorporate health as a transversal value. At the forefront of this transformation, the Red Iberoamericana de Universidades Promotoras de la Salud (RIUPS) has played a strategic role, not only in articulating regional action across Latin America and the Iberian Peninsula but also in scaling this model toward a more global reach. Through the dissemination of good practices, collaborative networks, and formative experiences, RIUPS is helping to position universities as key actors in the advancement of the Sustainable Development Goals and in the construction of fairer, healthier societies (Corbí et al., 2022a). This perspective resonates with the ethical imperative of embedding health into the institutional culture of higher education, as expressed in declarations, charters, and inter-university alliances supported by both national and international public health agendas.

The consolidation of health promotion within higher education has been significantly strengthened by institutional collaboration and transnational networks that facilitate the exchange of experiences, knowledge, and strategies. Initiatives such as the Red Española de Universidades Promotoras de la Salud (REUPS) and the aforementioned Red Iberoamericana de Universidades Promotoras de la Salud (RIUPS) exemplify the power of inter-university cooperation to transcend national boundaries and articulate a shared commitment to public and community health (Corbí et al., 2022a). These networks not only support the dissemination of good practices, but also foster a collective identity based on mutual learning, horizontal governance, and the integration of health into institutional missions. As highlighted in recent contributions, universities across diverse socio-political contexts face common challenges: mental health vulnerabilities, digital dependencies, inequalities in access to healthy environments, and the fragmentation of wellbeing services (Corbí Santamaría et al., 2023). In response, collaboration is not simply desirable—it is imperative. Health promotion cannot remain a peripheral or isolated initiative; it must be embedded into a global academic culture that values equity, participation, sustainability, and social responsibility. The act of sharing—whether practices, policies, or pedagogies—reinforces the idea that promoting healthy habits is not optional, but an institutional obligation across all educational contexts.

In this context, the present Research Topic was conceived as a timely and necessary platform to deepen, systematize, and disseminate current approaches to health promotion within the university setting. The need for such a Research Topic arises from the growing recognition that student populations are experiencing increasingly complex and interrelated health challenges—from psychological distress and digital overexposure to sedentary lifestyles, nutritional imbalances, and academic burnout. These issues, exacerbated by the aftermath of the COVID-19 pandemic, demand urgent and innovative responses from higher education institutions. Beyond the provision of isolated interventions, universities are called to adopt integrated strategies rooted in participation, interdisciplinarity, and evidence-based practice. This Research Topic brings together diverse contributions that reflect this paradigm: empirical studies, institutional programmes, community-based initiatives, and methodological reflections that collectively expand our understanding of what it means to promote health in higher education. By showcasing a broad spectrum of experiences and designs, the Research Topic not only highlights best practices and emerging concerns, but also fosters a critical reflection on the transferability, sustainability, and impact of these actions. Ultimately, the purpose of this Research Topic is to offer a shared space of knowledge construction that strengthens the field of university health promotion and reinforces the academic and civic responsibility of institutions toward the wellbeing of their communities.

The contributions included in this Research Topic reflect the diversity, creativity, and commitment of academics and practitioners engaged in promoting health within universities and other educational settings. A total of 20 articles have been accepted, covering a wide range of health dimensions, methodological approaches, and institutional contexts. These contributions demonstrate how the university can act as a strategic arena for addressing both individual and collective wellbeing through empirical research, evidence-informed interventions, training initiatives, and participatory practices. From psychological wellbeing and emotional resilience to physical activity, digital health literacy, and institutional policy development, the issue captures the multiplicity of pathways through which universities may integrate health into their core functions. To facilitate the interpretation and appreciation of this broad spectrum, the editorial proposes a classification of the contributions into five thematic clusters, each representing a coherent area of focus within the field of health promotion in higher education.

A prominent and recurring axis throughout the accepted contributions concerns the psychological wellbeing and mental health of university students—a theme that has gained increased relevance in the wake of global health crises and ongoing structural pressures in higher education. Several studies examine the psychological and emotional challenges faced by students, including anxiety, depression, emotional dysregulation, academic stress, and perceived loneliness. These are approached through a variety of lenses: the impact of self-compassion and mindfulness-based interventions, the role of social support and stigma in help-seeking behaviors, or the mediating effects of physical activity and mobile phone overuse on depressive symptoms. The articles in this cluster employ both qualitative and quantitative designs, and some are grounded in robust theoretical frameworks such as the broaden-and-build model or coping theories, offering critical insights into the mechanisms and conditions that promote emotional resilience. Collectively, these contributions reflect the urgent need to place mental health at the core of institutional wellbeing agendas and to develop accessible, evidence-informed strategies that support students in their personal, academic, and relational spheres.

Closely aligned with the promotion of psychological wellbeing is a second thematic strand centered on physical activity and the behavioral challenges posed by sedentary lifestyles—issues that are particularly prevalent in university contexts characterized by intense academic demands and prolonged screen exposure. The contributions within this cluster explore how physical activity can be meaningfully integrated into the everyday routines of students and staff, as well as how digital platforms—such as mobile apps, gamified tools, and online interventions—can act as both facilitators and barriers to health engagement. Some articles offer critical insights into the psychological resistances to exercise technologies, while others analyse the motivational and environmental factors that condition physical engagement in campus settings. Underpinning these studies is a shared recognition of the need to reimagine university environments as dynamic and movement-friendly spaces, where physical activity is not an ancillary pursuit but a key component of holistic wellbeing. The articles highlight the potential of blending technological innovation with inclusive health promotion to activate behavioral change, prevent sedentary risk, and reinforce the connections between body, mind, and academic performance.

A third cluster of contributions focuses on structured educational interventions and institutional strategies designed to embed health promotion within the organizational fabric of universities. These studies foreground the transformative role of training and curriculum development in shaping students' health-related perceptions, behaviors, and decision-making processes. Whether through formal modules, workshops, or integrated institutional programmes, the emphasis lies in equipping university populations—not only students but also staff—with the knowledge, skills, and reflexivity needed to engage actively in the co-construction of healthier academic environments. Several contributions evaluate the impact of training on lifestyle practices and the prevention of risky behaviors, while others explore the integration of theoretical models—such as the Job Demands-Resources model or salutogenic principles—into institutional planning. These interventions, often assessed through quasi-experimental or mixed-method designs, reveal the added value of aligning health promotion with the university's educational mission, reinforcing its potential to act as both a learning and living space committed to wellbeing and sustainability.

Another valuable contribution of this Research Topic lies in its attention to the diversity of experiences within university populations, highlighting how health and wellbeing intersect with identity, academic discipline, and social vulnerability. This fourth cluster gathers studies that explore the specific needs, perceptions, and challenges faced by particular groups within the academic community. These include, for example, students in highly demanding fields such as music or medicine, whose physical or emotional wellbeing may be impacted by discipline-specific pressures, performance anxieties, or exposure to risky behaviors. Through qualitative inquiries, survey-based research, and comparative analyses, these contributions shed light on the nuanced ways in which health is shaped by context and lived experience. Importantly, they underscore the necessity of tailoring health promotion strategies to address intersectional realities—considering factors such as gender, professional trajectory, or psychosocial background. By doing so, they help advance a more inclusive and responsive vision of university health, where the complexity of identity is recognized as central to the development of effective and equitable wellbeing initiatives.

The final thematic cluster highlights the methodological and theoretical richness that underpins the current landscape of university health promotion. Several contributions go beyond applied interventions to offer conceptual advancements, critical frameworks, or reflective methodologies that can inform future practice and research. These include qualitative and phenomenological approaches that deepen our understanding of students' lived experiences, as well as theory-driven studies that operationalise models such as psychological reactance theory, broaden-and-build theory, or the Stimulus-Organism-Response paradigm. Such contributions are essential for the consolidation of the field, as they promote analytical clarity, facilitate the replication of effective strategies, and support the development of context-sensitive interventions. By grounding health promotion in rigorous theoretical perspectives and diverse methodological traditions, these works reaffirm the importance of a solid academic foundation for advancing meaningful and sustainable change within university settings.

Taken together, the contributions to this Research Topic reflect not only the diversity and vitality of current efforts in university-based health promotion, but also a shared conviction: that higher education institutions must act with ethical responsibility, scientific rigor, and social commitment in fostering environments that support physical, mental, social, and emotional wellbeing. Across different methodologies, cultural contexts, and disciplinary lenses, these articles converge in their affirmation that promoting health is not a peripheral activity, but a core dimension of the university's mission in the 21st century. As illustrated by the networks and initiatives underpinning this issue—most notably the RIUPS, REUPS initiatives—the collective endeavor to build healthier academic communities must rest on cooperation, critical reflection, and the continual exchange of knowledge. It is hoped that the insights gathered here will serve both as a testament to the work already being done, and as a catalyst for new actions, alliances, and research that continue to position universities as active promoters of health, inclusion, and sustainable development.
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Background and objectives: This study’s primary objective is to investigate the impact of art-making on the mental well-being of college students, who often experience heightened stress during their initial university years.
Methods: Employing a comprehensive methodology, combining interviews and the Perceived Stress Scale (PSS), the research aimed to assess whether a four-week art-making intervention can effectively alleviate stress levels among college students. In the experimental group, participants engaged in a variety of art-making activities, including freehand drawing, clay modeling, and crafting.
Results: The results revealed that, in the pre-test, there were no significant differences between the experimental and control groups for each assessed indicator. However, in the post-test, significant differences emerged across all indicators. Further analysis demonstrated a significant reduction in stress perception among the experimental group participants between the pre-test and post-test phases.
Conclusion: In conclusion, this study provides compelling evidence that art-making has the potential to foster positive personal development and significantly reduce stress levels among college students.

Keywords
 PSS; college students; stress relief; art-making; tension


1 Introduction

Maintaining a healthy mental state is imperative for college students to complete their studies and adapt to society. Medical students, in particular, encounter heightened pressure due to the demanding coursework, which takes a toll on their mental well-being. Besides, freshmen, navigating the transition from high school to university, experience changes in their learning style and living environment, making them vulnerable to psychological challenges (Ning et al., 2022). Thus, it becomes paramount to address the mental health concerns of medical freshmen.

Stress represents a cascade of physiological responses triggered when an individual perceives physical, mental, emotional, or spiritual threats (Seaward, 2008). A comprehensive study investigated the prevailing stress levels among Chinese undergraduates, revealing that nearly all surveyed students experienced psychological stress, with over half of them enduring moderate to severe stress levels (Lin et al., 2006). When seeking strategies to alleviate stress, scholars abroad have advocated for the use of art-making methods, particularly the psychotherapeutic approach of mandala painting. Their findings consistently demonstrate the effectiveness of art-making in reducing stress and anxiety. Remarkably, art-making involves a creative process that entails the observation, experience, research, analysis, selection, processing, and refinement of real-life elements through a series of non-verbal creative techniques. It therefore serves as a means to visualize individuals’ internal and subconscious content (Huihui, 2017). Through a space for free exploration and creative work, art therapy can provide the following: promote things that are difficult or impossible to express in words; Evokes many defense mechanisms; Induce responses that may be ambiguous or confusing. Therefore, art therapy and art making can be used as an effective means to address stress for individuals with emotional or psychological difficulties, including those who have difficulty expressing their emotions directly (Timulak et al., 2017). Cho (2022) research shows that paint-centered art therapy can help students improve their self-awareness and expression skills, increase in-group intimacy, reduce community stress, and improve quality of life. Together, these previous studies have shown that group art therapy has a positive effect on reducing stress (Yin and Ko, 2023).

In his study, De Morais actively engaged psychiatric patients with clay, demonstrating its effectiveness in reducing anxiety among them. He argued that art therapy, serving as a non-verbal means of expressing emotions, plays a pivotal role in anxiety reduction (de Morais et al., 2014). Creative art therapy is a concentrated form of psychotherapy that includes a wide range of activities (such as meditation, body movement, art, dance, acting, painting, expression, puppetry, and storytelling) that can reduce depression, anxiety, and stress in patients (Eum and Yim, 2015; Kulari, 2017). In addition, it is a novel therapy that uses a creative process to help individuals explore their feelings and emotions, providing new ways to gain personal insight and develop coping skills (Kulari, 2017). Similarly, David A. Sandmire employed mandala coloring, clay work, and drawing as interventions for students in his study, affirming that art-making enhances vagal activity, bolsters concentration during the creative process, and diminishes anxiety levels (Sandmire et al., 2016). Numerous investigations have highlighted the utility of art-making in treating various illnesses, effectively alleviating symptoms of anxiety and concentration deficits linked to these conditions (Nainis et al., 2006; Sandmire et al., 2016). In an article exploring the foundations of visual journaling as a means to mitigate stress among medical students, researchers concluded that drawing aids students in visualizing their stressors more effectively, facilitating their transformation into positive emotions (Mercer et al., 2010).

Retrospectively, Coloring Therapy, initially introduced by Belchamber as a crucial aspect of art production (Belchamber, 1997), combines art therapy and meditation techniques, allowing individuals to color intricate geometric patterns to momentarily silence their “inner dialogue,” offering respite from everyday cognitive demands and negative thoughts. Curry and Kasser (2005) noted that although coloring therapy may not encompass all elements of traditional art therapy or meditation, it fosters deep engagement through artistic expression, contributing to anxiety reduction. Additionally, Berberian, a clinical assistant professor in New York University’s (NYU’s) graduate art therapy program, suggested that akin to meditation, coloring enables individuals to disconnect from distracting thoughts, focusing solely on the present moment, thereby alleviating anxiety (Fitzpatrick, 2017). Simultaneously, the American Art Therapy Association distinguishes coloring as separate from art therapy but recognizes it as an active process for externalizing focus, diverting individuals from an unhealthy “inner dialog (Carolan and Betts, 2015). Andrea C found in art therapy-based studies that participants were able to learn specific ways to relax during art therapy, noticed that their physical and mental connections were strengthened, and they were better able to manage stress (Cheshure and Van Lith, 2022). According to Kurt’s research (Fehrman and Fehrman, 2009), therapy involving color delves deeper, suggesting that each color wavelength targets specific areas of the body, eliciting distinct physiological responses that aid in anxiety relief. Chinese scholars conducted a reintervention study involving coloring activities, affirming coloring as a positive psychological intervention (Wang, 2022).

Currently, suggestions for alleviating the stress faced by Chinese college students primarily revolve around music therapy and physical exercise. In contrast, literature on art-based interventions is limited, with most references centering on mandala painting. Building upon these insights, we implemented an art-making program encompassing painting, claywork, handicrafts, and more as an intervention to address college students’ stress levels. Our study aimed to investigate the potential stress-reduction benefits of art-making. In doing so, we embraced the “broaden-and-build theory of positive emotions.”

The “broaden-and-build theory of positive emotions” stands as one of the most influential theory concepts within the realm of positive emotion theory. Originally formulated by Fredrickson this theory emerged from a comprehensive synthesis of prior research and has garnered substantial empirical support, yielding fruitful outcomes. At its core, the theory highlights two primary functions of positive emotions: expansion and construction. Both theoretical frameworks and empirical investigations have demonstrated that positive emotions counteract the physiological consequences of negative emotions. They widen an individual’s scope of attention, cognition, and behavior, fostering more efficient information acquisition and analysis. Furthermore, positive emotions motivate ongoing knowledge acquisition and the accumulation of experiences conducive to goal attainment, while also sparking novel problem-solving strategies and creative initiatives. This embodies the “expansion” function of positive emotions. Building upon this expansion function, positive emotions play a vital role in constructing and bolstering individuals’ enduring resources, encompassing physical, intellectual, psychological, and social aspects, ultimately enhancing their subjective well-being (Xiaowei, 2013).

This study actively fostered positive emotions among the intervention subjects, expanding their cognitive and behavioral capabilities, encouraging the development of novel problem-solving approaches, and inspiring them to engage in creative activities. Concurrently, positive emotions facilitated the establishment of enduring social resources for the intervention subjects, enabling them to share joy and excitement with others through communication, collaboration, and cooperation, thereby strengthening their social bonds and attachments. Consequently, individuals were able to pursue healthy self-development, contributing to the attainment of personal goals and enhancing individual adaptability. As a result, we utilized art creation as a behavioral technique to examine the impact of art-making on stress perception, guided by the broaden-and-build theory of positive emotions.



2 Methods


2.1 Participants

In this study, we recruited 90 students from a pool of approximately 1,000 medical school students consisting of 45 males and 45 females who willingly volunteered, with an average age of 18 ± 1 years. These participants were then randomly divided into two groups, consisting of 45 individuals each: an experimental group and a control group. Registration occurred through roll-call, and at the end of the intervention, participants who had completed less than 90% of the tasks or were absent from the control group were excluded. Consequently, the final tally comprised a total of 70 participants, with 33 in the experimental group and 37 in the control group.



2.2 Recruitment

We sent an email to eligible freshmen through an on-campus platform, and students who expressed interest were sent a follow-up research abstract and consent form via email. Once they had signed the consent form, participants were put on schedule for a face-to-face orientation session for initial communication. All interviewers and data collectors were professionally trained.



2.3 Design and intervention description

This study employed a design involving pre-tests, post-tests, and follow-up tests to compare the experimental and control groups. Initially, both the experimental and control groups underwent a pre-test using the Perceived Stress Scale (PSS) (Yang and Huang, 2003) before the commencement of the 4-week intervention trial. Subsequently, the experimental groups received the intervention throughout four sessions spanning four weeks, while the control groups did not receive any intervention during this period. Hence, the intervention process for the experimental groups is illustrated in the following flowchart. After the 4-week intervention trial, a post-test was administered, followed by a follow-up test after week 8 (Figure 1).

[image: Flowchart depicting the random assignment of 90 freshmen into two groups: experimental and control, each with 45 participants. In the experimental group, 36 underwent pre-testing, followed by a four-week intervention, resulting in 33 completing post-testing and follow-up testing. In the control group, 40 underwent pre-testing without intervention, with 37 completing post-testing and follow-up testing.]

FIGURE 1
 Intervention process.


The experimental groups participated in an art-making course spanning four weeks, with each session lasting 2.5 h per week. Through interviews with the students, we identified the primary sources of stress among university students, which informed the design of the following handicraft course program. We are divided into the following four stages. In the first session, we had a clay-making activity where we used ultralight clay and kneaded our favorite shapes. In the second session, we had a decorating activity where we decorated small wooden boards with butterscotch glue and finished clay products. In the third session, we had a bookmark-making activity, where we used botanical specimens that were made into small bookmarks through the process of making bookmarks. In the fourth session, we did a canvas bag painting activity, where we used acrylic paints to paint the canvas bag.

Our four intervention sessions emphasize the following: (1) Art-making can enhance the concentration of college students and integrate them into the creative process, thereby reducing anxiety associated with stressors and promoting relaxation. (2) Various art-making techniques enable individuals to express and release their ideas in ways distinct from language, effectively contributing to stress relief.



2.4 Data collection, measures

The intervention experiment employed a pre-test, post-test, and follow-up design, comparing control and experimental groups with the dependent variable being the score of the Perceived Stress Scale. Initially, participants underwent a pre-test to assess their stress levels upon recruitment, followed by the completion of informed consent forms. They were then randomly assigned to either the experimental or control conditions, with the control group not engaging in any exercises. A total of 90 questionnaires were distributed during the pre-test, all of which were recovered, and 76 questionnaires were deemed valid (36 for the experimental groups and 40 for the control groups), resulting in a validity rate of 84.4%. Remarkably, the intervention lasted for 28 days, concluding with a post-test using the stress perception scale.

Furthermore, in the post-test phase, 90 questionnaires were distributed. Eventually, we collected 70 questionnaires, all of which were considered valid (33 from the experimental groups and 37 from the control groups), yielding a validity rate of 100%. Notably, during the pre-intervention and post-intervention tests between the groups, there were instances of study participants being absent for various reasons or having too many missing values in the questionnaire tests, leading to some individuals who could not be matched between the pre-test and post-test phases. Ultimately, a total of 70 subjects participated in both the pre-test and post-tests, comprising 33 individuals in the experimental groups and 37 in the control groups. A follow-up test was administered to all 70 participants four weeks later, with 70 questionnaires distributed and returned, all of which were valid, resulting in a 100% validity rate. All 70 individuals took part in all three tests, with 33 in the experimental groups and 37 in the control groups.

We assessed stress levels using the PSS. This widely recognized 14-item scale serves as a primary psychological tool for evaluating stress perception, with sample questions like “In the last month, how often have you been upset because of something that happened unexpectedly?” Afterward, participants rated each item on a 5-point Likert scale (1 = Never to 5 = Very often). Intriguingly, items 4, 5, 6, 7, 9, 10, and 13 were positively phrased and thus reverse scored. Whereas, higher scores on the scale indicated greater perceived stress. The scales demonstrated strong statistical reliability (Cronbach’s alpha = 0.88). We have subdivided the stress perception scale into two subscales: tension and loss of control. Stress arises from a certain stimulus event, and when encountering a stimulus event that the individual believes to be out of his/her control, tension arises, which can lead to a series of physiological changes for the person concerned. The sense of loss of control represents the individual’s own perception and evaluation of the stimulus event: that is, when the individual believes that the stimulus event is out of his or her control, he or she will experience stress. Tension represents an individual’s internal experience, and the two subscales of loss of control (Cronbach’s alpha = 0.899) and tension (Cronbach’s alpha = 0.854) which have good reliability can better represent the perception of stress (Shaolin, 2013).



2.5 Statistical analysis

In preliminary analyses and demographic information, continues variables are displayed as M ± SD, and categorical variables are displayed as numbers frequency (percentages). Categorical variables in different groups were compared by chi-square test when appropriate. In order to analyze the differences between groups, we used independent samples t-tests. Prior to the repeated measures ANOVA, the variance of the difference between the different measurements was first tested for equality using the spherical test, and after passing the test, the experimental treatment (control vs. experimental) was used as the between-group variable, and the time factor (pre-test vs. post-test vs. follow-up) was used as the within-group variable to analyze whether tension, loss of control, and stress perceptions changed over time by repeated-measures analysis of variance (ANOVA). Multiple comparisons of tension and stress perception scores with validated outcomes and Least Significant Difference (LSD) calibration were performed to identify specific periods of change. The critical alpha for internal validity analyses was set at 0.05. All analyses were conducted using SPSS version 26.




3 Results


3.1 Preliminary analyses and demographic information

The chi-square test results indicated no significant differences in age, gender, or specialization between the control and experimental groups before implementing the intervention (p > 0.05). Additionally, an analysis of the pre-intervention questionnaires revealed no substantial disparities in tension, loss of control, and stress perception (p > 0.05), underscoring the similarity in stress levels among the sampled students and ensuring the accuracy of the intervention results (Table 1).



TABLE 1 Baseline characteristics.
[image: A table comparing a control group and an experimental group across various variables. Both groups have an average age of 18. Gender distribution is similar, with the control group having 17 males (45.9%) and 20 females (54.1%), while the experimental group has 15 males (45.5%) and 18 females (54.5%). Most subjects are medical-related: 94.6% in the control and 97.0% in the experimental group. Stress perception, tension, and loss of control scores are slightly higher in the experimental group. The table includes statistical values: \( \chi^2/t \), p-value, and degrees of freedom (df).]



3.2 Between-group comparison


3.2.1 Comparison of stress indicators between control groups and experimental groups at week 4

The results indicate that following the experiment, students in the experimental group experienced a significant reduction in stress perception compared to the control groups, with a notable between-group difference (t = 4.061, p < 0.01). Regarding tension, students in the experimental groups exhibited a significant decrease in tension in comparison to the control groups, emphasizing the meaningfulness of the results (t = 4.829, p < 0.01). However, there were no significant changes observed in terms of loss of control following the intervention (p > 0.05) (Table 2).



TABLE 2 Comparison of 4-week stress indicators.
[image: Table comparing control and experimental groups on stress perception, tension, and loss of control. Mean and standard deviation are listed for both groups. Significant differences (*p < 0.05) are noted for stress perception and tension. Degrees of freedom is 68.]



3.2.2 Comparison of stress indicators between control groups and experimental groups at week 8

The results indicated that during the follow-up period, students in the experimental group continued to experience significant reductions in both stress perception (t = 2.145, p < 0.05) and tension (t = 3.307, p < 0.01) compared to the control groups, demonstrating notable between-group differences. Conversely, there were no significant changes observed in terms of loss of control following the intervention (p > 0.05). It indicates that the experimental effect is persistent (Table 3).



TABLE 3 Comparison of 8-week stress indicators.
[image: Table comparing stress perception, tension, and loss of control between control (N=37) and experimental (N=33) groups. Stress perception: control M=6.09, SD=1.15; experimental M=5.49, SD=1.18; t=2.145, p=0.035. Tension: control M=3.19, SD=0.58; experimental M=2.74, SD=0.55; t=3.307, p=0.002. Loss of control: control M=2.90, SD=0.75; experimental M=2.75, SD=0.72; t=0.837, p=0.405. Degrees of freedom (df) is 68 for all comparisons. Statistical significance noted at p<0.05.]




3.3 Within-group comparison


3.3.1 Comparison of changes in stress indicators in experimental groups

Tension, loss of control and perception satisfaction Mauchly’s Test of Sphericity (p > 0.05). The results demonstrated significant changes in stress perception (df = 2, F = 4.172, p = 0.017) (Table 4) and tension (df = 2, F = 7.615, p = 0.001) (Table 5) throughout the experimental and follow-up periods. Conversely, no significant changes were observed in loss of control before, during, and after the experimental and follow-up phases (df = 2, F = 0.419, p = 0.658) (Table 6).



TABLE 4 Repeated measures ANOVA for pressure perception.
[image: Table displaying analysis of variance results. Sources of variation include Group factor, Time factor, Time × Group, Individual error, and Repeated measurement error. Degrees of freedom (df), Sum of Squares (SS), Mean Square (MS), F-value (F), and p-value (P) are provided. Significant p-values are marked with an asterisk.]



TABLE 5 Repeated measures ANOVA for tension.
[image: Table comparing control and experimental groups over 0, 4, and 8 weeks. Control group scores: 3.16±0.58, 3.20±0.65, 3.19±0.59. Experimental group scores: 3.32±0.51, 2.55±0.46, 2.74±0.55. P-values for comparisons are provided: P₁₂, P₁₃, and P₂₃.]



TABLE 6 Repeated measures ANOVA for loss of control.
[image: ANOVA table showing sources of variation including Group factor, Time factor, Time × group, Individual error, and Repeated measurement error. The table lists degrees of freedom (df), sums of squares (SS), mean squares (MS), F-values, and p-values for each source of variation. The p-values indicate none are statistically significant at typical thresholds.]

Tension and stress perception were statistically significant, hence the next step in the study. For multiple comparisons between the stages of the experimental group, we calibrated using the LSD method.

Surprisingly, the results revealed a significant difference between tension levels before and after the intervention, as well as between the pre-intervention and follow-up periods (p < 0.001), underscoring the effectiveness of the intervention. Interestingly, there was no significant difference between tension levels after the intervention and during the follow-up periods (p > 0.05), indicating the sustained effect of the intervention (Table 7). Similarly, the results of the stress perception indicated the intervention’s effectiveness, with a lasting impact (Table 8).



TABLE 7 Multiple comparisons of tension in different groups.
[image: ANOVA table showing sources of variation with columns for degrees of freedom (df), sum of squares (SS), mean squares (MS), F-value, and p-value. Significant results (p < 0.05) are indicated by an asterisk: Group factor (p = 0.009), Time factor (p = 0.017), and Time × group (p = 0.002). Individual error and repeated measurement error values are listed without statistical significance.]



TABLE 8 Multiple comparisons of stress perception in different groups.
[image: A table comparing control and experimental groups at 0, 4, and 8 weeks. The control group shows means of 6.01, 6.12, and 6.09 respectively, with p-values of 0.586, 0.740, and 0.912. The experimental group shows means of 6.30, 5.31, and 5.49, with p-values of less than 0.001, 0.003, and 0.433. P values for comparisons: P₁₂ for 0 vs 4 and 8 weeks, P₂₃ for 4 vs 8 weeks.]



3.3.2 Comparison of changes in stress indicators in control groups

The results revealed that before, after, and during the follow-up period, students in the control group displayed no significant changes in any of the factors (p > 0.05) (Tables 7, 8).




3.4 Effectiveness testing of interventions


3.4.1 Time × group interaction for tension

In repeated measures ANOVA for the experimental and control groups, the distribution of tension satisfaction passed Mauchly’s Test of Sphericity (p > 0.05). There was a significant time × group interaction effect for tension (df = 2, F = 9.444, p < 0.001) (Table 5). The difference between the scores of the experimental and control groups on the Tension dimension at weeks 4 and 8 was significant, and the experimental group showed a significant decrease in tension at week 4, which remained at a stable level at week 8 (Figures 2A–C).

[image: Graphs showing changes in tension, loss of control, and stress perception scores over zero, four, and eight weeks for control and experimental groups. Bar charts (A, D, G) and line graphs (B, E, H) show tension, loss of control, and stress perception scores. Statistical significance is noted with asterisks in charts (A, C, G, I). Bar charts (C, F, I) emphasize comparisons at specific time points. Red represents the control group, and green represents the experimental group, with notable differences highlighted at week eight in all aspects.]

FIGURE 2
 Time and group interaction for stress indicators processes. (A-C: stress scores for tension, D-F: stress scores for loss of control, G-I: stress scores for stress perception).




3.4.2 Time × group interaction for loss of control

In repeated measures ANOVA for the experimental and control groups, the distribution of loss of control satisfaction passed Mauchly’s Test of Sphericity (p > 0.05). There was no significant time × group interaction effect for tension (df = 2, F = 1.225, p = 0.297) (Table 6; Figures 2D–F).



3.4.3 Time × group interaction for stress perception

In repeated measures ANOVA for the experimental and control groups, the distribution of stress perception satisfaction passed Mauchly’s Test of Sphericity (p > 0.05). There was a significant time × group interaction effect for stress perception (df = 2, F = 6.400, p = 0.002) (Table 4). The difference between the scores of the experimental group and the control group on the dimension of stress perception was significant at week 4 and the experimental group showed a significant decrease in stress perception at week 4, which remained at a stable level at week 8 (Figures 2G–I).




3.5 Subjective assessment results of the art-making courses

In addition to analyzing objective indicators, this study conducted a comprehensive evaluation of the impact of art-making on college students’ stress relief by examining elements related to the characteristics of art-making.


3.5.1 Changes in movement traits and issues

Based on an analysis of the experimental groups’ performance in art-making activities and the interactive sharing sessions, the findings are as follows. Initially, team members tended to replicate the example drawings provided to them. However, as the teams progressed, they began to experiment with new shapes, resulting in a greater diversity of artwork. During the interactive sharing session, team members initially needed passive invitations to the stage, where they simply described their work. Over time, they proactively showcased their creations on stage, sharing their emotional experiences and profound insights gained through their artwork.



3.5.2 Member feedback

The findings derive from subjective feedback collected from members of the experimental group following four art-making sessions. Additionally, the impact of these art-making sessions can be distilled into three key aspects. Firstly, they bolstered members’ capacity for emotional regulation. Interestingly, post-course interviews yielded feedback such as “It has a soothing effect,” “helps in mood relaxation,” “I feel that I can calm down in the process of doing art-making, and alleviate some anxiety,” “In normal life, the fast pace is not very suitable for such art-making at first, but after doing it once or twice, I will gradually learn to enjoy the process. The slow pace of life feels comfortable.”

Secondly, the sessions improved members’ concentration and provided a temporary respite from troubling thoughts. Examples of feedback included, “While engaging in art-making, I will not think about those annoying things, which makes people relax,” and “When art-making, I feel special concentration, usually it is easy to be distracted by electronic products, and I feel relaxed when I concentrate on one thing.” Lastly, the sessions fostered a sense of belonging and mutual support among classmates. Feedback cited instances such as, “I think this course has helped me relieve pressure, and I feel that I have experienced the joy of teamwork in the process of art-making,” “When I shared my ideas, I felt a little embarrassed at first, but later I felt better. And then we did not know each other very well, but through the course, we worked together and strengthened our bond.”





4 Discussion


4.1 Factors enhancing freshmen’s mental health through art-making

Firstly, art-making constitutes an art program with a role in fostering mental health. On the one hand, within the context of mental health, art education operates as a form of emotional education, mobilizing various mental functions and elevating emotions through exposure to beauty. This process elicits psychological resonate emotionally, and cultivate his temperament through rich inner experience, thus promoting the harmonic development of his own inner self as well as the establishment of a good symbiotic relationship between himself and the external environment. Contemporaneously, art education further contributes to the balanced development of both left and right brain hemispheres, fostering harmony between mind and body, aligning the inner world with the outer world, and unlocking individual potential. Besides, it facilitates the advancement of “harmony between nature and man.”

Given that art education serves as an effective means of expressing personality and oneself, it fosters self-esteem, self-confidence, and personal growth, demonstrating tangible practical value in promoting mental health, and encompassing the essence of mental well-being. Edith Kramer, one of the representative figures in the field of art therapy in the 20th century, established the new concept of art therapy in her practical experience in treating many children. She believes that artistic creation itself has the effect of psychological therapy; With the help of art environment, painting art therapy can help individuals vent psychological problems and bad emotions existing in the subconscious, and the individual psychology will not resist, and this way of catharsis is safe (Yan, 2017). On the other hand, from a psychotherapeutic perspective, art and its educational activities explore, express, and create beauty through mediums such as painting, calligraphy, seal carving, sculpture, and architecture. As individuals engage in these activities, they experience, appreciate, and develop an affinity for beauty. This artistic education nurtures beautiful ideas and, by utilizing the psychological cues of these esthetic concepts, cultivates a vibrant and joyful spiritual realm, infusing life with health and vitality while fostering tranquility of the mind. The suggestive and creative nature of these beautiful ideas effectively mobilizes individuals’ psychological potential, leading to positive emotional reflections in physiological functions. This process generates beneficial stimulation to the cerebral cortex and central nervous system, resulting in enhanced physical and mental well-being (Linyong, 2007). Art works often have the function of washing the soul and edifying sentiment. The same is true of fine arts, which use ingenious ideas, rich colors and proper layout to create works of various styles, where students can get spiritual inspiration and touch, so as to adjust their psychological state and maintain psychological balance. While art has no clear boundaries, teaching through painting can help students better self-cognition (Xiaohong, 2015).

Secondly, students who underwent the art-making intervention exhibited favorable emotional responses to Fredrickson’s broaden-and-build theory, which posits that positive emotions expand an individual’s immediate cognitive and behavioral scope, encompassing heightened attention, cognition, and actions (Fredrickson, 1998). Taken together, both theoretical and empirical studies have demonstrated that positive emotions possess the capacity to counteract the physiological impact of negative emotions, widen the realm of thought and action, enhance problem-solving ability and coping abilities, and cultivate sustainable personal resources, thereby fostering ongoing healthy development. Correspondingly, we observed that individuals with high mental resilience reported experiencing more positive emotions, such as pleasure and interest, before and during high-stress tasks designed to induce negative emotions (Yanmei et al., 2006). This underscores how positive emotions empower individuals to navigate potential adverse situations more effectively, mitigate negative emotional states, enhance psychological resilience, and contribute to mental well-being (Xiaowei, 2013). Students who engaged in the art-making intervention were inclined to adopt a more constructive perspective on things, as their heightened experience of positive emotions broadened their constructive outlook. Consequently, students who participate in diy manual intervention experience more positive emotions, can actively use a variety of shapes, bright colors to create, and can cultivate students’ positive cognitive mode through the artistic image of hand-made products (Yangzhen, 2023).

Thirdly, art-making can enhance the concentration of college students, allowing them to immerse themselves in the creative process, thereby mitigating anxiety stemming from stressors and ultimately reducing pressure, resulting in a sense of relaxation. Building on prior studies, the concept of concentration was propounded by Professor Eugene Gendlin of the University of Chicago in the 1960s as an emotional healing technique aimed at experiencing bodily sensations within specific conditions, which was coined “concentration”(Hinterkopf, 2014). Research has demonstrated that consistent engagement in relaxation and concentration exercises over several weeks can yield various health benefits, including stress reduction, enhanced focus and self-awareness, improved sleep quality, and heightened peace (Danyang and Jiahui, 2022). By setting the theme of handicraft activities, students will gradually complete the handicraft works under the guidance of the lecturer. After each completion of the handicraft work, students will tell the meaning of the work and the production process. This not only enhances the purpose of the students’ learning, but also improves their concentration. With the help of manual activities, students can easily express their inner thoughts and rationally vent their negative emotions in the context of maintaining their concentration (Yangzhen, 2023).

However, the impact of art-making on addressing feelings of loss of control is less pronounced. Intriguingly, loss of control refers to the anxiety stemming from factors beyond one’s control. Equally, implementing time planning strategies for events may be a helpful approach in alleviating feelings of loss of control.



4.2 Suggestions on applying art-making to the mental health education of college students

The empirical findings of this study demonstrate that art-making can effectively enhance the mental well-being of college students. In practice, the merits of art-making are evident: it adopts a more engaging and artistic format compared to traditional psychological lectures, making it appealing to students. Furthermore, apart from promoting students’ mental health, it nurtures artistic sensibilities. Contrasted with conventional group counseling, art-making offers a more direct non-verbal avenue for thought and expression. Non-verbal cognition serves to bypass individuals’ subjective consciousness, allowing for a deeper exploration of their inner thoughts (Christenfeld and Creager, 1996). Given the numerous adjustments freshmen undergo during their first semester, which can result in psychological challenges for some students, the implementation of effective mental health education is instrumental in enhancing students’ overall well-being and safety.

However, the integration of art-making courses within colleges and universities also presents certain limitations. During the subject recruitment and interview process, it became evident that not all students possessed the aptitude for art-making in its traditional form, with a general trend of greater receptivity among girls than boys. This discrepancy may stem from the fact that art-making demands a degree of hands-on skill and esthetic sensitivity, areas where girls often exhibit greater proficiency.



4.3 Conclusion

In conclusion, this study underscores the significant positive impact of art-making as a novel approach to enhancing the mental health of college freshmen. Through empirical evidence, we have demonstrated that art-making not only effectively promotes emotional regulation, concentration, and positive emotional responses among students but also fosters a sense of belonging and mutual support. Our findings align with the broaden-and-build theory, highlighting the role of positive emotions in expanding cognitive and behavioral capacities. However, this study also has some limitations in the selection of the study population, which came from only one medical college, and we look forward to conducting a more comprehensive study in the future. Meanwhile acknowledging the limitations related to students’ varying aptitudes for art-making, particularly in terms of gender differences, the study underscores the immense potential of art-making as an engaging and creative means of addressing the mental health challenges faced by college freshmen. This research contributes valuable insights into the field of mental health education, advocating for the incorporation of art-making as an innovative and effective tool for improving the psychological well-being of students during their transition to university life.



4.4 Recommendations

A recommendation stemming from this study is to incorporate art-making programs into the curriculum of college freshmen as a standard practice for enhancing their mental health. However, it is essential to acknowledge the limitations of this research, particularly the variability in students’ art-making abilities and the gender-related differences in receptivity. To address these limitations, future studies could delve deeper into tailoring art-making interventions to better suit the diverse needs and capabilities of students, thus further enhancing the efficacy of this approach in promoting mental well-being among college freshmen.
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Background: The literature suggests that the medical community needs musicians to provide an insider’s perspective to understand the physical and psychological dimensions of playing an instrument, and healthcare providers need to understand musicians’ experiences in order to develop coping strategies. Compared with professional pianists, student pianists are a neglected group. However, student and professional pianists both want to maintain their playing careers and have the experience of giving up playing because of playing-related musculoskeletal disorder (PRMD). There are a few studies conducted on student pianists’ experiences with PRMD, but none have been conducted in the Chinese context. Given the distinctive characteristics of higher music education in China and Chinese piano students, this study aims to investigate the lived experiences of tertiary student pianists with PRMD.
Methods: Phenomenology is the most suitable qualitative method for investigating lived experiences. This study employed a transcendental phenomenological approach to investigate the experiences of student pianists, collecting data through one-on-one interviews and focus group discussions. Since phenomenological research emphasizes the homogeneity of research subjects, all 25 participants in this study are tertiary student pianists from seven Chinese higher education institutions.
Results: Four themes and ten sub-themes were identified in this study. They are as follows: Theme one, Perceptions of PRMD, with sub-themes of body perceptions, negative thought, and emotional changes; Theme two, Complex Identity, with sub-themes of future pianists’ identity, nuanced identity of student pianists, and the dual identity between student pianist and patient; Theme three, Coping Strategies, with sub-themes of self-regulation and actively seek help from social relations; Theme four, Influences and Meanings, with sub-themes of negative influences of PRMD and positive meanings of PRMD.
Conclusion: This study explores the experiences of tertiary student pianists with PRMD, including their subjective thoughts and feelings. It also highlights the importance of understanding tertiary student pianists’ experiences in developing health education and healthcare measures tailored to them.
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 playing-related musculoskeletal disorder; tertiary student pianist; experience; China; subjective


1 Introduction

Musicians have high career satisfaction; however, amidst the happiness of playing music, there is also the risk of injury due to musculoskeletal disorders (Rose et al., 2021; Rodríguez-Gude et al., 2022). Playing-related musculoskeletal disorder (PRMD) is a common occupational disease among musicians (Cruder et al., 2020; Shinde and Borkar, 2021), but it has been neglected for a long time (Lee et al., 2012). The inaugural documentation of musician injuries in connection with their profession dates back to 1713, recorded in Ramazzini’s “Diseases of Workers” (Armocida, 2019). Subsequently, in the late 19th century, the British Medical Journal reported on musician injuries (Baxter, 2022). Notably, in the 1980s, The New York Times highlighted hand injuries experienced by pianists Gary Grafman and Leon Fleisher, with Grafman encountering difficulty in using his right hand and Fleisher diagnosed with focal dystonia, resulting in the loss of his ability to play the piano with his right hand. Both pianists shared their experiences of playing injuries through the media, bringing widespread public attention to musicians’ health problems for the first time (Dunning, 1981).

For an extended period, there was a lack of precise terminology to characterize musicians’ playing-related health issues. Expressions like overuse syndrome, repetitive strain injury, and misuse were frequently employed to delineate injuries associated with playing (Zaza, 1998). Zaza et al. (1998) conducted a literature review on musculoskeletal disorders in musicians and introduced the term play-related musculoskeletal disorders (PRMD) to encompass such conditions. PRMD is defined as “pain, weakness, numbness, tingling, or other symptoms that interfere with the ability to play the instrument at the level one is accustomed to.” This definition by Zaza et al. (1998) currently stands as the most widely accepted and employed terminology in the field (Shanoff et al., 2019).

The risk factors and symptoms of PRMD vary among musicians playing different instruments: for instance, tenosynovitis in the hands of keyboard players, nerve problems in the upper limbs and backs of percussionists, and cervical spondylosis, periarthritis of the shoulder, and back musculoskeletal diseases in orchestral musicians. Wind players are prone to oral and lung diseases (Bronwen et al., 2012; Larsen, 2020; Mizrahi, 2020). Most existing literature focuses on orchestra musicians (Rotter et al., 2020; Ryan et al., 2021), though independent musicians are also susceptible to PRMD, with varying experiences due to different musical instruments. Hence, it’s imperative to study homogeneous groups of musicians playing the same musical instrument for more in-depth and representative research conclusions (Panebianco, 2021; Svendsen, 2022). This study is conducted in the context of China, where piano students account for the largest proportion of professional or amateur music education, and piano is also the preferred instrument for students to learn (Yong et al., 2019). Therefore, this study chooses Chinese student pianists as the research object, which is more representative.

Current literature indicates a prevalence of PRMD ranging from 62 to 93% among professional musicians (Smyth and Mirka, 2021) and 26 to 93% for pianists specifically (Bragge et al., 2006). However, PRMD is not exclusive to professionals; student musicians, particularly at the tertiary level, also grapple with this challenge. Among conservatory students, the prevalence of PRMD varies from 43 to 63% (Stanhope et al., 2019; Cruder et al., 2020; Portnoy et al., 2022). A study on the occupational health course experiences of tertiary music students revealed that 75% of student musicians had encountered PRMD (Salonen, 2018). Brandfonbrener (2009) identified an 85% incidence of PRMD among first-year music students, with some affected even before entering college. Certain studies propose that student musicians face a greater risk of PRMD than their professional counterparts due to limited playing experience and injury-coping strategies (Cruder et al., 2020). The impact of PRMD on student musicians may result in reduced learning efficiency or discontinuation of music education (Kok et al., 2016; Steemers et al., 2020). Despite these implications, the injuries and experiences of student musicians often go unnoticed, rendering them a frequently overlooked group (Détári and Nilssen, 2022; Matei and Ginsborg, 2022).

With the progress of performing arts medicine, an increasing number of studies are honing in on PRMD. However, the predominant focus in current literature remains quantitative, with prevalence and risk factors being frequently explored (Kaufman-Cohen and Ratzon, 2011). Quantitative research, while valuable, may not capture the nuanced aspects of pianists’ experiences or unveil the specificity and social factors in their experiences with PRMD (Queirós et al., 2017; Cruder et al., 2020). Hence, the inclusion of qualitative research becomes imperative. Qualitative studies play a crucial role in aiding clinicians to formulate effective treatment plans for pianists, identifying research gaps, and informing future studies on PRMD-related subjects (Etchison and Kleist, 2000). According to Guptill and Golem (2008), practitioners’ anecdotes on successful coping with PRMD constitute valuable contributions to the literature on musicians’ health issues. Building on this, Guptill (2010) emphasizes that treatments offered to musicians are most effective when healthcare providers comprehend the nature of the challenges they face. Therefore, this study focuses on the lived experiences of student pianists.


1.1 The experiences of musicians and student pianists related to PRMD

Previous research shows that musicians generally are highly satisfied with their careers and believe that work provides them with identity and self-worth. This conviction enables them to persevere in their careers despite experiencing PRMD and find fulfillment in their musical pursuits (Park et al., 2007; Guptill, 2010; Hale, 2019). Interestingly, a study identified a paradoxical relationship between the happiness derived from performing music and the presence of PRMD among musicians. They reported feeling content rather than distressed when striving to sustain their playing careers post-injury. However, this happiness may inadvertently lead them to willingly continue working in a state of physical discomfort, thereby heightening the risk of PRMD (School and Zosso, 2012). After suffering from PRMD, musicians commonly undergo a sense of “loss of prior ability” and diminishing dignity due to impaired performance (Pappa, 2019).

The literature on PRMD is often focused on professional pianists, so the lived experiences of injured student pianists are often overlooked (Austen, 2020). However, student pianists identify with their profession as highly as professional musicians do and are willing to play despite the high risk of injury (Park et al., 2007). Student musicians also enjoy the process of creating and performing music, so they face a dilemma between the “need to play” and “respect the body” after undergoing PRMD (McCready and Reid, 2007). They are also prone to emotional distress and career uncertainty (Cruder et al., 2020). Bragge et al. (2006) investigated pianists’ perceptions of PRMD, as well as their behavioral, emotional, and physical worlds through interviews. The results show that pianists are more likely to suffer from PRMD than other instrumentalists, and they also experience many internal and external stresses. Pianists are reluctant to declare their health problems, which causes therapists to lack understanding of their experiences and needs, so the effect of PRMD management accepted by them is not ideal. In addition, due to the lack of PRMD prevention courses in higher education institutions, student pianists lack knowledge and awareness of PRMD (Ling et al., 2018). Waters (2020) proposed that student pianists have a low sense of self-efficacy, are prone to stress and anxiety, and lose control of life, so student pianists need to develop time management skills to maintain the balance between physical and mental health and piano performance. Some PRMD-related studies also have found that social relationships significantly impact student pianists with PRMD. Lack of support from interpersonal relationships such as family, teachers, and classmates can lead to psychological stress, emotional distress, and physical suffering (Santos and Queirós, 2019). The existing literature can prove that qualitative studies can help to understand pianists’ thoughts, feelings, behaviors, interpersonal relationships and other hard-to-quantify experiences that are important for coping with PRMD and sustaining their playing careers. The experiences of Chinese tertiary student pianists with PRMD have not been investigated, so this study focuses on Chinese student pianists.



1.2 Transcendental phenomenology

Moustakas (1994) created transcendental phenomenology based on the theories of Husserl and Heidegger. The distinction between transcendental phenomenology and other phenomenological approaches is that it proposes that the research process leads researchers back to the potential meaning of experience, and the main task of phenomenological researchers is to describe what is presented in the data and what may be hoped or imagined. Emphasis is placed on the interpretation of underlying existential dynamics through intuition, imagination, and universal structures. These dynamics can bring about aspects of personal experience (sensations, thoughts, and perceptions) into consciousness (Moustakas, 1994). Moustakas developed two main types of data analysis: textural and structural. Textural analysis is used to analyze the experiences that appear in participants’ consciousness and describes participants’ perceptions of a phenomenon (Yüksel and Yıldırım, 2015). Structural analysis is used to reveal implicit universal structures, which are common characteristic markers of the lived experiences of people who have experienced the same phenomenon, and to describe how the phenomenon is experienced by people (Lopez and Willis, 2004). Textural analysis and structural analysis are complementary, just as human experience and how a phenomenon is experienced cannot be separated (Ihde, 2012).



1.3 The application of transcendental phenomenology to musicians’ health problems

Phenomenological studies focusing on musicians’ health issues predominantly employ the research method of interpretive phenomenology (IPA) (Salonen, 2018; Hale, 2019; Casey, 2020), with a more limited application of transcendental phenomenology. Howard (2004) stands as a pioneer in utilizing transcendental phenomenology to explore musicians’ health problems. Her study examined the experiences of musicians who lost their ability to play due to overuse injuries, revealing a cyclic process from loss to recovery, ultimately leading musicians to establish a new balance. Noteworthy contributions from Burgoyne (2022) and Bober (2019) delve into musicians’ lived experiences concerning perfectionism and performance anxiety, underscoring the importance of recognizing psychological issues in musicians. In a different vein, Olson Moser (2021) explores the lived experiences of professional musicians grappling with focal task-specific dystonia, offering insights from a musician’s perspective.



1.4 Social cognition theory (SCT)

Social cognition theory (SCT) is a theory about individual behavior created by Bandura. The core idea is ternary interaction determinism, that is, there is a dynamic interaction between individual cognition, environment, and behavior (Bandura, 1986, 2002). Bandura (1986) argued that people can take control of their lives by increasing self-efficacy and outcome expectations and becoming self-regulators. Although there is no literature on the use of SCT to study musicians’ health problems, SCT is often used in phenomenological research, such as Gallagher et al. (2005) studying the contribution of phenomenology to SCT and Rashid (2022) using SCT to investigate the lived experiences of social media influencers related to cyberbullying. SCT is also a common theoretical model in the field of health behavior research (Bandura, 2002; Painter et al., 2008). SCT guides this study to investigate tertiary student pianists’ PRMD-related experiences from the perspectives of personal, behavior, and environment factors and to develop a deeper understanding of their experiences by using the two SCT characteristics of self-efficacy and outcome expectations. Therefore, the innovative use of SCT in this study is feasible.



1.5 Current study

In China, researchers commonly characterize health issues related to instrumental music as “musicians’ occupational diseases” (Li, 2006; Wang, 2008; Tang, 2010). Despite this terminology, there is a noticeable dearth of research on playing-related Musculoskeletal Disorders (PRMD) in China, particularly concerning student pianists. The health concerns of student pianists have not received sufficient attention, and higher education institutions in China lack dedicated facilities for managing and treating PRMD in music students. Moreover, there is a notable deficiency in health education initiatives tailored to the needs of music students. Although qualitative research is difficult to generalize to a wider group, this preliminary study in China serves as a valuable starting point, aiming to draw attention to the health problems of student musicians and their associated experiences, with the hope of inspiring broader awareness and further research efforts.

This study is designed on the basis of transcendental phenomenology, with Social Cognition Theory (SCT) as the theoretical perspective. It focuses on the experiences of tertiary student pianists related to PRMD, and delves into their thoughts and feelings, emphasizing the descriptions of participants’ lived experiences (Langdridge, 2007). In light of the lack of research on the experiences of student pianists and the absence of an Asian perspective in the PRMD research field, this study aims to explore the lived experiences with PRMD from injured Eastern tertiary student pianists’ perspective so as to better understand their thoughts, perspectives, and feelings. This understanding can, in turn, encourage the healthcare and education sectors to pay attention to the ideas and needs of student pianists, thereby providing them with appropriate help and support. The research questions of this study are as follows:

	1. What are the lived experiences of tertiary student pianists related to PRMD?
	2. What are the subjective thoughts and feelings of tertiary student pianists who have suffered from PRMD?




2 Materials and methods


2.1 Study design

This study employs a phenomenological design, focusing on the experiences of tertiary student pianists afflicted with PRMD, utilizing a transcendental phenomenological approach for analyzing these experiences (Moustakas, 1994). Moustakas (1994) posited that investigating the common experiences of several individuals concerning a specific phenomenon is the most suitable type of research problem for phenomenology. Transcendental phenomenology focuses on the structures of consciousness and the ways in which they shape human experience rather than on interpreting the experiences of participants and the meaning of those experiences (Moustakas, 1994). It is consistent with the aim of this study to understand participants’ thoughts, feelings, perspectives, and behaviors through in-depth descriptions of their lived experiences related to PRMD without the investigator’s interpretation of their experiences.



2.2 Participants and recruitment procedure

Kaufman-Cohen and Ratzon (2011) proposed that purposive sampling is the best method when research requires collecting information from interviewees based on their attributes or characteristics. This study required assurance that each participant was a student pianist at a higher education institution, had prior experience with PRMD, and met the recruitment criteria for the study. Therefore, the purposive sampling method was adopted to recruit participants for this study. The recruitment criteria are as follows: (1) student pianists from higher education institutions with experience related to PRMD and pain intensity of at least level 3 [self-assessed according to Fry’s (1986) method]; (2) have significant experience related to playing the piano and PRMD; (3) be willing to discuss their injury experiences.

Upon obtaining ethical approval from the Ethics Committee for Research Involving Human Subjects at the university where the researcher was affiliated, the researcher initially contacted 42 potential interviewees through the recommendation of piano teachers from six comprehensive universities and one conservatory in China, introduced the purpose of the study and its research significance to them, and inquired about their willingness to participate in the interview. Upon discussion, the researcher discovered that some of the student pianists suffered musculoskeletal disorders due to playing a second instrument (an instrument other than the piano), engaging in sports, or other causes. Some individuals were unable to communicate openly due to their status as researchers and teachers or other reasons, which was not conducive to data collection. Others declined to be interviewed for fear that their personal information or injury experiences would be exposed. Ultimately, after excluding student pianists who did not meet the recruitment criteria and did not wish to be interviewed, 25 student pianists participated in the study, of which 12 engaged in one-on-one interviews, and 13 partook in focus group discussions across two groups. One-on-one interviews serve as a valuable means to gain insight into individual participants’ experiences and thoughts regarding playing-related Musculoskeletal Disorders (PRMD). On the other hand, focus groups offer the opportunity to comprehend the collective experiences of a group, providing a broader perspective and potential confirmation of individual participants’ experiences. The synergistic use of both methods ensures a more comprehensive understanding of participants’ subjective experiences, capturing both the nuances of individual participants and the shared perspectives within the focus group. The basic information regarding the participants is depicted in Tables 1, 2.



TABLE 1 Demographic information of one-on-one interview participants.
[image: A table displaying demographic and musical practice variables. Age ranges from 17 to 26, median is 22. Gender distribution: 41.7% male, 58.3% female. Educational background: 66.7% Bachelor, 33.3% Master. Piano learning years: 16.7% for 2-5 years, 50% for 6-10 years, 33.3% for more than 10 years. PRMD severity: 75% moderate, 25% severe.]



TABLE 2 Demographic information of focus group discussion participants.
[image: Table displaying demographic and study data. Age ranges from 18 to 28 years, with a median of 21. Gender: 38.5% male, 61.5% female. Educational background: 69.2% bachelor's, 30.8% master's. Piano learning: 38.5% each for 2–5 years and 6–10 years, 23.1% over 10 years. PRMD severity: 76.9% moderate, 23.1% severe.]



2.3 Data collection

Qualitative research is conducted through one-on-one communication with individuals or direct interaction within a group to obtain in-depth information and understanding of the subject (Bernard, 2013). Individual face-to-face interviews and focus groups are the most suitable data collection methods for phenomenological research (Shorey and Ng, 2022). Data were collected in the form of one-on-one interviews and focus group discussions, both of which were conducted in a semi-structured manner. Regular questions were prepared in advance as interview guides (see Appendix 1) to elicit unstructured responses. To allow participants to accurately and fully describe their experiences, questions could be added, replaced, or removed during the interview (McIntosh and Morse, 2015). Prior to the formal data collection, researchers initiated one-on-one pilot interviews with five tertiary student pianists who were not part of the main participant group. Subsequently, pilot group discussions were conducted with these same five students, leading to minor adjustments in the interview guidelines based on the feedback received. The results of the pilot study indicated that one-on-one interviews were more conducive to obtaining in-depth, detailed, and personal data. Focus group discussions proved effective in yielding broader information, and participants demonstrated a greater likelihood of opening up during interactive sessions.

Before the formal interview and discussion, the researcher distributed informed consent forms to the participants, providing the overview of the study’s purpose and outlining the data collection procedures. Participants who signed and returned the informed consent forms were considered to have given their consent to participate and retained the right to terminate or withdraw from the interview at any point. Throughout the process, the researcher ensured the anonymity and confidentiality of the participants. In the one-on-one interviews, participants were identified as Pianist 1, Pianist 2, and so forth, up to Pianist 12. The group representing conservatory student pianists was denoted as Focus Group 1, consisting of six individuals, while the group representing non-conservatory students was labeled Focus Group 2, comprising seven individuals. With the participants’ consent, the interviews and discussions were recorded and securely stored in an encrypted folder on the researcher’s computer. The recordings would be deleted upon the conclusion of the study, and all data were used exclusively for research purposes (Chen et al., 2018).

One-on-one interviews preferred face-to-face format. Due to the rehearsal, treatment, and concert preparation, the three participants were still unable to arrange the time and place of the face-to-face interview after many times of communication. Hence, they used the form of the telephone interview, and the total time of the interviews was about 25–40 min. Focus group discussions were conducted face-to-face and lasted 67 min (Focus Group 1) and 73 min (Focus Group 2). Participants had the freedom to choose interview settings. One-on-one interviews took place in varied locations such as coffee shops, dessert shops, the library, and the piano room. The two focus groups convened in university classrooms. Each individual participant and focus group contributed to a single interview session, resulting in the collection of 14 interview datasets. The interviews and discussions involved the lived experiences of tertiary student pianists with PRMD. Data collection was stopped when all the themes emerged and strongly supported the research questions, and participants felt they had fully shared their experiences. The data reached saturation when the eleventh participant was interviewed, and the focus group discussion further validated and supported the interview data.



2.4 Data analysis

Data were analyzed using Moustakas’ refined Stevick-Colaizzi-Keen (SCK) phenomenological method (Moustakas, 1994; Morrow et al., 2015) and the data analysis software Nvivo for the coding process (QSR International Pty Ltd., 2020). Table 3 delineates the steps in the Stevick-Colaizzi-Keen (SCK) method.



TABLE 3 Analytic steps of Stevick-Colaizzi-Keen (SCK).
[image: Steps in a process outlined in a table with two columns: "Steps" and "Concrete content." The steps, numbered one to seven, include familiarising, identifying significant statements, converting statements into formulated meanings, categorising meanings to develop themes, exhaustive description, producing the fundamental, and seeking verification for validation of findings.]

Initially, the researcher transcribed the verbatim recordings of one-on-one interviews and focus group discussions into documents to ensure complete records of the participants’ experiences. The researcher then scrutinized the transcripts repeatedly until she became fully acquainted with the participants’ experiences with PRMD, following which she categorized the data using open coding. Subsequently, specific meanings were drawn out from significant statements based on the text of the explanation. Each meaning derived from the significant statement was then amalgamated to develop themes related to the participants’ experiences. Redundant, irrelevant, and trivial descriptions were expunged from the overall structure to concentrate on the fundamental structure pertinent to the participants’ experiences. Finally, the transcript and coding stripes were forwarded to the participants to verify whether the researcher’s summarization and depiction of their experience were accurate and apt (Majabadi et al., 2016).



2.5 Credibility

In adherence to the tenets of phenomenological study, and to avert the researcher’s subjectivity from influencing the research results, the researcher continually reminded themselves during the research process to: (1) extricate themselves from the phenomena and underscore their role as “research tools”; (2) not to prefigure what the participants might describe, holding no anticipation regarding the outcome (Moran, 2002; Lopez and Willis, 2004); (3) avert the researcher’s own preconceived notions as a piano educator and a pianist (Lopez and Willis, 2004).

The processes of participant sampling, data collection, and data analysis in this study all adhere to the criteria of transcendental phenomenology (Moustakas, 1994; Thomas and Pollio, 2002; Boddy, 2016). Transcripts and analyses of the study were circulated back to participants to confirm and amend the results (Majabadi et al., 2016). Furthermore, the study was overseen by members of the supervisory committee (Merriam and Tisdell, 2015), and the second and third authors, serving as members of the supervisory committee of the first author, reviewed and monitored the entire research process, providing invaluable guidance and feedback for the study.




3 Results

This study endeavors to explore the experiences of tertiary student pianists with PRMD, focusing on their subjective thoughts and feelings. The research identifies four central themes: perceptions of PRMD, complex identity, coping strategies, and influences and meanings. Table 4 provides an overview of the primary themes, subthemes, and occurrences documented in this study.



TABLE 4 Emerging themes and sub-themes.
[image: Table displaying themes related to PRMD, including "Perceptions of PRMD," "Complex identity," "Coping strategies," and "Influences and meanings." Each theme has sub-themes like "Body perceptions," "Future pianists’ identity," "Self-regulation," and others, with occurrence counts in interviewees and focus groups.]


3.1 Perceptions of PRMD

Participants described their perceptions associated with PRMD as multifaceted. The most immediate sensations included physical pain and discomfort, restricted physical activity, and negative thoughts and emotional responses.


3.1.1 Body perceptions

When participants were asked to recall when they discovered they were suffering from PRMD, most could only name a general period. They described this as “around the time of the college entrance exam,” “when I first entered the conservatory,” “when there was a final exam,” and “about a year ago.” Some participants had very vague or no recollection of PRMD at all. However, all participants could clearly remember the feeling of physical pain and discomfort, as described by a member of Focus Group 1:

 "I do not remember the exact date, but about a year ago, I started having pain and swelling in my shoulders, lower back and neck. At the time, I did not think it was a big problem. I thought if I reduced my practice time, these feelings would go away. But last summer vacation, I spent two weeks in Beihai with my friends. During that time, my discomfort did not abate. I still feel pain and stiffness in my body every day." (Focus Group 1)



Pianist 5 mentioned that although she could not remember when the PRMD occurred and did not know she was suffering from periarthritis of the shoulder until the hospital diagnosed it, she could clearly remember the signs of injury in her body:


"At the time, my hand was very sore and sore when I lifted it up, and my arm also felt numb and swollen. In retrospect, in fact, during that time, I was able to be identified as having periarthritis of the shoulder, especially in the case of limited mobility of the shoulder joint, which was a very important signal." (Pianist 5)
 

The feeling of physical pain and discomfort persisted throughout the participants’ post-injury experience, not merely when suffering from PRMD. Participants reported experiencing physical discomfort while playing the piano, doing other tasks, or even doing nothing at all, and the pain even became more pronounced and severe over time:


"I am now quite helpless. I have noticed that the pain in my shoulder and arm seems to have become persistent. I now play the piano and write papers; even if nothing else, I would feel the pain and the stiffness of the shoulder. I feel like my health is getting worse." (Pianist 9)
 



3.1.2 Negative thought

After suffering from PRMD, participants had negative thoughts and feelings. This change mainly manifests in losing confidence in their ability to play, feeling that their self-esteem has been hurt, and feeling that their career development path is limited. A few participants with severe cases even developed musical performance anxiety:


"Periarthritis of the shoulder really made me feel pain in my heart at one point, and I even wanted to leave this world. Suffering from this disease hurts my self-esteem very much. Before I was a strong person, I thought I was invincible. But now that I'm sick, I have no control over my body, and I feel very uncomfortable." (Pianist 5)

"When I learned that I was suffering from tenosynovitis, I felt that the human body was too fragile and that it limited my soul. My ideals cannot be realized, my dreams are trapped by my body." (Pianist 4)

"I suffer from performance anxiety because of PRMD, and I feel like I have lost the ability to play a piece in its entirety on stage. During concerts, exams, or competitions, I can not control my heart rate, my anxiety, my shaking legs and the sweat in my palms. I may not be able to become a professional Pianist after graduation." (Pianist 7)
 



3.1.3 Emotional changes

Participants underwent a range of emotional changes after suffering from PRMD. However, the overarching trajectory was a progression from initial disbelief to eventual acceptance.

When the participants first learned that they had suffered from PRMD, they had difficulty believing and accepting that playing the piano had caused their injuries. They were also reluctant to accept the fact that they were injured. This disbelief was followed by feelings of sadness and frustration, as well as anxiety about future career development. Participants who tried various methods of pain relief and received professional treatment but did not improve felt helpless, hopeless, and even angry. However, after a longer period of PRMD, most participants began to accept their injuries and became more emotionally peaceful. Pianist 8 described his feelings of helplessness and despair:


"To be honest, I was an emotional wreck. I am so young, so I can not handle it. I felt very desperate, and I did not have big dreams. I just wanted to play the piano. So why is the world doing this to me? It is really hard for me to control my emotions. I am so helpless "(Pianist 8).
 

Pianist 4 presented a more comprehensive description of her emotional changes:


"When I first confirmed that I was injured, it was incredible. I was also worried that my ability to play would be affected. Then, there was anxiety and restlessness. My doctor told me I had to stop playing for a month. I was afraid I would not be able to play the piano again. But then, after a long period of therapy, my therapist told me that many pianists face the same problems as me, and I was relieved that I was not the one who suffered the most. Everyone else is playing, so I cannot give up." (Pianist 4)
 




3.2 Complex identity

The participants’ sense of their own identity is intricate and uncertain. While they take pride in their identity as pianists, they grapple with the doubts and uncertainties introduced by the identity of being student pianists. Concurrently, there’s an identity conflict between the pianist and the patient.


3.2.1 Future pianists’ identity

Though participants possess tertiary student identities besides being pianists, they identify as pianists as fervently as professional pianists do. They perceive the pianist identity as an embodiment of their personal value, capabilities, and societal standing. As Pianist 4 remarked, “Without the title of a pianist, I’m unsure of who I am or how I’d present myself to others.” Being a pianist also mirrors the participants’ strengths and passions. Pianist 9 elucidated, “This identity assures me of my proficiency at the piano and my potential to turn my passion into a profession.” Moreover, several participants felt a deep sense of honor and pride in their status as pianists. They were of the belief that others would value and acknowledge them due to their pianist identity. This recognition would not only bring them joy but also motivate them toward a career in playing. A member of Focus Group 2 shared:


"I am proud to be a pianist. I feel that I can be appreciated by others, although I am so insignificant when I am not playing the piano, which is also my motivation to become a professional pianist. I am satisfied that being a pianist allows me to get everything I want from my spiritual dimension." (Focus Group 2)
 



3.2.2 Nuanced identity of student pianists

A few participants drew a distinguishing line between “pianist” and “student pianist”—a differentiation that often exposes them to disregard, skepticism, and career uncertainties.

Pianist 10 highlighted how the well-being concerns of student pianists often go unheeded:


"Successful pianists have their own health management team… The average professional pianist also has access to good therapists. You see, like us as students, the university does not teach us how to deal with injuries, and the teachers just tell us to practice hard, no pain, no gain. All the physical impairments associated with playing the piano seem to be rationalized, and no one, including ourselves, will take our own body seriously anymore." (Pianist 10)
 

Pianists 6 and 11 discussed how student pianists’ abilities are readily doubted by the general public. Despite possessing remarkable skills, their expertise during public concerts, part-time teaching, or piano contests is often under scrutiny. Such skepticism intensifies when they are afflicted by PRMD. Pianist 12 narrated an instance when her condition became a subject of skepticism:


"Although I have given a lot of solo concerts, I know that some new audiences have doubts about my playing. After all, I am still a junior student. Especially after my injury, these doubts have increased, and I feel anxious and bitter about them." (Pianist 12)
 

Moreover, certain participants expressed that the identity of student pianists is fraught with uncertainty, and they cannot assure themselves of becoming professional pianists post-graduation. Suffering from PRMD increased this uncertainty, casting further doubt on whether their physical condition would sustain a long-lasting playing career. Pianist 9 described it in the following manner:


"I can not confidently tell people I am a pianist because I am still a student, and maybe no one will hire me after graduation, so I will say goodbye to the piano playing profession. Then, I got hurt again and was even more unsure…" (Pianist 9)
 



3.2.3 The dual identity between student pianist and patient

A segment of participants conveyed that post-PRMD, they wrestled with a dual identity: being a pianist and simultaneously a musculoskeletal patient. This stark juxtaposition subjects them to immense identity conflict and emotional strain. Pianist 2 shared his sentiments:


"Being a pianist is good for me, and it gives me a social identity. But at the same time, the physical pain reminded me that I was a sick person. So I am a pianist, and I am a patient at the same time, and it is so conflicted. I feel embarrassed, and others will have a negative opinion of me." (Pianist 2)
 




3.3 Coping strategies

The coping strategies reported by the participants included self-regulation and help from social relationships. Self-regulation was embodied in participants’ spontaneous improvement of behaviours that may lead to injury, cultivation of behaviours conducive to the remission of PRMD, and self-psychological regulation. Help from social relationships was embodied in assisting participants in dealing with PRMD-related problems and providing emotional support.


3.3.1 Self-regulation

The self-adjustment methods mentioned by participants include changing playing methods, adjusting living habits, and self-psychological adjustment. Most participants adjusted their playing skills, posture, and habits after the injury, primarily by improving the playing skills that may cause injury to the body, trying more ergonomic playing postures, and avoiding over-practising. The members of Focus Group 1 discussed the benefits of changing the playing method. One member mentioned:


"In the long-term learning of performance, we may neglect the correct way of playing because of the pursuit of beautiful timbre and superb technique. For example, if I play a grand work, in the past, I might overuse the power of my fingers in order to produce a strong note. Now, I think that the finger is only the fulcrum of the body's strength. As long as I pass the strength of the body smoothly to the fingertips, my fingers will not be so tired and so painful. The body should be one when playing the piano." (Focus Group 1)
 

Pianist 2 alleviated physical pain and discomfort by adjusting life habits:


"I think it is important for a pianist to have a good lifestyle. I now give myself time to rest during practice and usually pay more attention to rest and sleep. I have also started to do jogging and aerobic exercise every day to ease my discomfort from the point of view of improving my muscle capacity." (Pianist 2)
 

Finally, some participants found that self-regulation was also helpful. They would give themselves positive psychological suggestions before practising or playing the piano to adjust their psychology to a better state. For instance, Pianist 3 would tell himself before playing the piano, “I will definitely play this piece perfectly.” Some participants did meditation exercises to calm and relax their minds:


"Meditation reduces my psychological stress and anxiety. I would bring my consciousness back to my body. For example, I imagine that the pain in my body, especially my shoulders, is gone, and my body is light and warm. I do not know if it is a psychological effect, but every time I finish my meditation, I feel physically and psychologically relaxed, and I feel less pain." (Pianist 1)
 



3.3.2 Actively seek help from social relations

The help that social relationships provide to participants is mainly embodied in substantive help (problem-focused coping strategies) and emotional support (emotion-focused coping strategies).


3.3.2.1 Problem-focused coping strategies

Substantive, problem-solving-focused help is provided by piano teachers and therapists. Some of the participants’ piano teachers designed more scientific playing methods for them. They helped them choose pieces suitable for their physical conditions to reduce the possibility of injury due to playing the piano:


My teacher helped me adjust my playing skills after my injury. When choosing the repertoire, he no longer only let me play difficult works but also let me play a lot of difficult but emotionally powerful works. While the pain is relieved, I also get an improved sense of music. (Pianist 1)
 

In addition, all of the participants in the one-on-one interview had been treated by a healthcare professional, including TCM therapy, physical therapy, and medication:


"I have had triamcinolone injections, I have taken anti-inflammatory drugs. I also tried Chinese medicine treatment, acupuncture, massage and so on. I prefer to receive Chinese medicine treatment. I also had electrotherapy and massage. I also received acupuncture treatment from traditional Chinese medicine. I have tried everything I can think of." (Pianist 12)
 



3.3.2.2 Emotion-focused coping strategies

The participants’ experiences demonstrate that while only their piano teachers and healthcare providers were able to provide them with substantive help, they had a wide range of social connections that could offer emotional support, including their families, teachers, friends, classmates, and even some of the more distant listeners, viewers, and competition judges.

Pianist 5 discussed the care, understanding and love she received from her family and teachers after suffering from PRMD:


"I suddenly found that my teacher was friendly to me, and he was not overly strict with me as before. Now, he cares more about my emotions and my health, makes me put my body first, and tells me there are other good things in life besides playing the piano. My parents also began to understand my situation and stopped pushing me. I know they love me, they just want me to have a good future." (Pianist 5)
 

Pianist 8 mentioned the company and support of his classmates and friends during his playing career and coping with PRMD:


"I am lucky that on the road to pursuing my dreams and during the time I spent healing my body, I made a group of like-minded friends. We exchange experiences, share our thoughts together, and strive to be better together. I am grateful to them." (Pianist 8)
 

Pianist 12 mentioned that the acceptance and understanding of concertgoers were what kept her going as a professional pianist:


"I was in a recital when my fingers began to spasm because of tenosynovitis during the climax, and all five fingers stuck together like glue, so I had to stop playing. However, as I awkwardly bowed to the audience, there was a burst of applause. I felt very surprised. Instead of blaming me, the audience forgave and encouraged me. It was so healing for me that it made me feel like I had to be a professional Pianist no matter what difficulties I faced." (Pianist 12)
 





3.4 Influences and meanings

Participants reported that their experiences with PRMD negatively impacted their performance, lives, bodies, and minds, but they also garnered some positive insights from them.


3.4.1 Negative influences of PRMD

Participants conveyed that the most noticeable setbacks after suffering from PRMD were the deterioration in performance and the instability in their playing. These challenges not only imposed considerable psychological burdens and inconveniences but also posed obstacles to the progression of their future playing careers. Additionally, there was an increased likelihood of participants contemplating abandoning their playing careers. Pianist 1 mentioned that after suffering from PRMD, she could no longer play difficult and physically demanding works, even pieces that were previously manageable, and she could noticeably feel the decline in her playing ability:


"My body now cannot support me to play difficult piano pieces, such as Liszt's Etudes and Chopin's concertos. Even when I play pieces that I used to be able to do easily, I feel very difficult and physically uncomfortable. My playing dropped too much after the injury." (Pianist 1)
 

Pianist 11 expressed that suffering from PRMD affected his playing state, making it challenging for him to concentrate and immerse himself while playing, and the efficiency of his practice was also reduced:


"After the injury, getting into shape was hard for me. Physical pain distracts me and makes it difficult to calm down. Especially when the teacher assigned a new piece of music, I felt that my speed of mastering a piece of music was always slower than that of other students because I could not play it for a long time. I feel so anxious and under great psychological pressure." (Pianist 11)
 

Some participants described physical pain and discomfort as sources of distress and inconvenience in their lives, mainly as an inability to perform daily activities, housework, and physical exercise due to physical pain. Some participants experienced severe pain and discomfort in cold, wet weather. Participants with severe PRMD needed assistance even for basic daily activities:


"I feel that PRMD has seriously affected my daily life. When my lumbar disc protruded, I had to go to the hospital for acupuncture every day. It was really serious at that time. I could only rest in bed, and I needed help to walk and eat. I feel very embarrassed, very undignified, and at the same time disturbing the normal life of others." (Pianist 10)
 

Pianist 5 discussed the psychological stress she faced after suffering from PRMD and her confusion about future career development:


"Especially when the shoulder inflammation attacks, I feel very anxious and painful. I felt that I was unworthy of the expectations of my parents and piano teachers, and then gave myself a huge psychological pressure and burden. I feel a lot of remorse and remorse, and at the same time, I worry that if my illness worsens, I won't be able to become a Pianist in the future, and then I will fall into a confused state." (Pianist 5)
 

As student pianists who had not yet formally entered the professional world, the experience of PRMD significantly impacted participants’ future career plans. When discussing their career aspirations post-graduation, despite their passion for piano playing, some participants also leaned toward relinquishing the goal of becoming pianists due to the limitations imposed by their health conditions. As expressed by Pianist 7:


"I can not become a professional pianist. My current physical condition can not support me to be a professional pianist. I might be a teacher after graduation. I might teach children to play the piano or to be a music teacher in middle school." (Pianist 7)
 



3.4.2 Positive meanings of PRMD

While suffering from PRMD was physically and mentally distressing, some participants also derived positive meanings from their experiences associated with PRMD. These include being more determined to become a professional pianist dream, valuing the opportunity to play the piano more, becoming more aware of health issues, and learning to accept negative experiences in life. Additionally, participants mentioned that they would empathize with pianists who had similar experiences and use their own experiences and methods to help others, transitioning from victims to helpers.

Despite the physical and mental pain experienced by some participants due to PRMD, their determination to become professional pianists in the future grew stronger. Pianist 2 emphasized that playing the piano was the meaning of his life. Pianist 8 expressed, “Not playing the piano would make me lose the love of life,” and Pianist 12 stated, “The piano is where my soul is.” Pianist 1 described:


"Piano is my friend, my confidant, my career and my hobby. So, no matter how bad my health is, I will play piano for the rest of my life. I'm going to be a professional pianist because I can not be anyone but a pianist." (Pianist 1)
 

Pianist 12 mentioned that she currently cherishes every opportunity to perform in public:


"I know I cannot play as much as I used to, so I cherish every opportunity to perform. Tomorrow and the accident do not know who will arrive first, and I cannot guarantee the chance to play all the time, so all I can do is treat each performance as if it were my last" (Pianist 12).
 

Pianist 5 started paying more attention to her health after suffering from PRMD:


"I pay special attention to my health now, watching my diet and rest. I will also give myself time to rest and not over-practice as much as I used to. I also try to be positive and control negative emotions and thoughts. My personality is much better than before, and I am no longer depressed and stubborn." (Pianist 5)
 

A member of Focus Group 1 mentioned that her experience with PRMD enabled her to accept other negative experiences in her life more readily:


"To be honest, this is one of the biggest bad experiences in my life right now, leaving me depressed and confused. But after that, I had setbacks and other bad experiences, and I found that I took it easy. My heart will not fall into the trough and depression, but first, think about the solution to the problem. That is what this experience has brought to my life. Experience itself is not good or bad; it is what we make of it."(Focus Group 2)
 

Pianist 4 mentioned that her experience with PRMD led to volunteer to help other injured pianists:


"I feel a sense of empathy now for pianists who have the same problems as me, especially for pianists who have gone through them after me and have not dealt with them yet. I will tell them about my treatments and some of my pain relief; I will also tell them about my experience to make them feel a little better." (Pianist 4)
 





4 Discussion

This study explores the lived experiences of Chinese tertiary student pianists concerning playing-related musculoskeletal disorder (PRMD), including their subjective thoughts, feelings, and the meaning of their PRMD-related experiences. Research indicates that student pianists’ perceptions associated with PRMD are multifaceted. The first and most immediate reaction participants felt was physical pain and discomfort. When recalling their initial experience with PRMD, participants were generally vague about the timing and course of the injury but could clearly remember how their bodies felt and responded. Additionally, the physical pain and discomfort caused by PRMD persisted, with participants reporting varying degrees of pain both at the piano and in daily life, alongside a risk that this physical pain would worsen over time.

These results support previous studies which found that musicians suffering from PRMD are not well cared for and treated due to the lack of currently recognized effective preventive and therapeutic measures, thus enduring long-term physical discomfort at work (Cruder et al., 2020). Moreover, the results illustrated that exposure to PRMD also induced changes in participants’ mindset and mood. After the injury, participants generally lost confidence in their playing ability, skills, and performance status, and felt uncertain about their career development post-graduation. Negative evaluations from others also affected their psychological state, leading to hurt self-esteem and even performance anxiety. Previous research has shown that musicians are susceptible to mental and emotional challenges, and that physical conditions, public evaluations, and poor performing experiences can result in psychological problems (Santos and Queirós, 2019; Sorensen et al., 2021).

Past studies confirmed that musicians experience negative emotional reactions after suffering PRMD, including sadness and depression over the injury, anxiety and confusion over career development, pain and discomfort over physical condition, and anger and despair over the inability to change the status quo (Sorensen et al., 2021). Howard’s (2004) research indicates that musicians’ experience post-injury is a cyclic process from loss to recovery, and musicians will eventually find a new balance and enter a new cycle. This study further corroborates Howard (2004), finding that participants’ emotions follow a similar cycle—from disbelief to acceptance. After experiencing feelings of disbelief, sadness, anxiety, hopelessness, and anger, participants eventually came to terms with the fact that they had suffered a PRMD, approaching the PRMD-related experience more peacefully and rationally.

Previous literature suggests that musicians belong to a profession with a strong sense of identity and high career satisfaction, and it is precisely because of this that they have a high sense of self-efficacy in playing the piano (Bandura, 1999), deriving happiness from their careers. Therefore, even when afflicted with PRMD, they continue to work (Park et al., 2007; School and Zosso, 2012). The study by Park et al. (2007) investigated the reasons why tertiary music students are willing to continue to perform despite the high risk of injury. They found that music students also identified as musicians and were not likely to abandon their music careers easily. This study supports this view. Participants believe that being a pianist brings them pride and happiness, viewing it as their social identity that reflects their abilities, strengths, dreams, and self-perception. However, participants also experienced a sense of uncertainty and conflict stemming from identity. As student pianists, their health problems are easily overlooked, and the public readily questions their performance ability. A study by McCready and Reid (2007) showed that music students also had experiences of having their music-playing career interrupted due to PRMD. The participants in this study had not yet formally started their careers, and suffering from PRMD also exposed them to career uncertainty. Finally, participants also faced an identity conflict between being a pianist and a patient, which caused a psychological burden, embarrassment, and low self-esteem. Past literature has also suggested that suffering from PRMD can reduce musicians’ job satisfaction, cause them to experience a career crisis, and evoke a feeling of “lost identity” (Sorensen et al., 2021).

The musicians’ descriptions suggest that their strategies for coping with injury are divided into two main categories: self-regulation and seeking assistance through social relationships. The concept of self-regulation comes from social cognitive theory (SCT), which proposes that self-regulation and self-efficacy can improve an individual’s sense of efficiency in behavior and performance (Bandura, 2002). Participants were more likely to self-regulate when choosing coping measures, including improving playing methods, adjusting lifestyle habits, and self-psychological adjustment. Because coping with PRMD is a long process, participants do not have the help and support of others at all times. Previous literature has also confirmed the role of participants in self-regulation, such as the use of scientific playing methods to relieve musculoskeletal stress and promote muscle self-repair (Ackermann et al., 2014; Pappa, 2019; Shanoff et al., 2019), improving the quality of life and exercise can alleviate the physical and mental pressure of musicians (Lee et al., 2012; Ajidahun et al., 2019). Past research has also confirmed the benefits of psychological practices for musicians managing stress and coping with PRMD (Kuo, 2012). This study further found that in addition to the emotional value provided by the professional treatment of psychotherapists and social relationships, self-psychological regulation conducted by participants, including positive mental suggestion, self-encouragement, and meditation, positively affected managing PRMD. Lazarus and Folkman's (1984) Transactional Model of Stress and Coping (TMSC) proposed two coping strategies: problem-focused and emotion-focused coping strategies. Problem-focused coping strategies include doing something to alleviate the pain people face, while emotion-focused coping strategies include reducing emotional pain and regulating emotional stress (Sittichai and Smith, 2018). The assistance provided by social relationships to participants also encompasses these two dimensions. The participants’ piano teachers and therapists provided problem-focused assistance. This included help in adjusting their playing habits and techniques and professional therapy. In addition, social relationships such as family, friends, teachers, classmates, and even listeners and employers can provide emotional support for participants, including companionship, encouragement, understanding, and tolerance. SCT proposes that social and family support is the most important support for individual behavior (Bandura, 2002), and past literature affirms the importance of trust, understanding, and a supportive work environment for musicians’ physical and mental health (Santos and Queirós, 2019). The study also demonstrated the benefits of positive social relationships on participants’ coping with PRMD and future career development. Even emotional support that does not help them solve actual problems can help them approach PRMD-related experiences more rationally and optimistically.

Participants described the impact and significance of their experiences with PRMD. The negative impact of PRMD on participants was inevitable, and the most obvious impact was reflected in their piano performance. Cruder et al. (2020) proposed that musicians suffering from PRMD would have difficulty controlling their performance, leading to career uncertainty. This study supports the perspective of Cruder et al. (2020) that due to physical pain and discomfort after injury, participants faced a decline in performance ability and unstable performance status, and the difficulty of playing pieces was reduced due to physical conditions. They suffered from PRMD because of playing the piano, and their performance was affected and limited by PRMD after the injury. The psychological state and daily life of the participants were also affected by PRMD. This study, like previous literature, found that the participants also faced psychological stress and negative emotions in addition to physical pain (Santos and Queirós, 2019), but the results of this study show that student pianists could adjust their psychology to a normal state through self-psychological adjustment and emotional support from social relationships. The results also demonstrate that the participants’ daily lives were affected by PRMD, and they may not be able to participate in daily labor and sports or even take care of their daily lives due to physical pain and discomfort. In the past, little literature mentioned the impact of PRMD on the daily life of musicians. Limited by the small sample size, this study may be unreliable, so more studies should focus on musicians’ lived experiences other than instrumental music.

Notably, this study found that participants’ experiences related to PRMD were also positive. Howard (2004) proposed that the experience of a musician’s injury is a cyclical process of loss to recovery, and musicians eventually find a new balance. In addition, there is little literature on the positive significance of PRMD for musicians because PRMD is a serious and potentially career-ending disease for musicians. However, the results of this study demonstrate that after long-term experience and coping with PRMD, participants became self-regulators, able to adjust their playing habits, living habits, and mental states, and re-establish high self-efficacy and high outcome expectations for piano performance (Bandura, 2002). While receiving substantial help and emotional support from social relations, they also sympathized and assisted other injured pianists, thus establishing good interpersonal relationships. Participants would also begin to value health issues and careers and learn from PRMD-related experiences the mindset and courage to face other negative experiences in their lives.

This study is conducted within the context of China, and in comparison with prior literature, the results are infused with East Asian cultural characteristics. Primarily, the results mirror the stringent school education and family education prevalent in East Asia (Bary and Chaffee, 1989). The participants often had ambitious parents and strict piano teachers, which forced them to practice excessively and increased the risk of PRMD. After injury, they also suffer from thoughts such as “failing to live up to the expectations of parents and teachers.” While existing literature indicates that oral drugs, injectable drugs, and surgery are prevalent treatments for musicians (Shanoff et al., 2019; Matei and Ginsborg, 2022), participants in this study exhibited a stronger preference for traditional Chinese medicine (TCM) treatment and expressed higher trust in TCM doctors. This contrasts with musicians in other countries who rarely consider TCM as their primary treatment choice. Finally, previous research indicates that injured student pianists, like professional pianists, are not inclined to easily abandon their playing careers (Pappa, 2019), but many participants in this study tend to give up playing and pursue other music-related careers when they suffer from more severe PRMD. The participants had the same love for playing the piano as other pianists, but they thought health was more important. They described this choice as “another avenue to fulfill the musical dream” in their own words.



5 Implications

This study employed a transcendental phenomenological approach to examine student pianists’ experiences in China’s higher education institutions concerning playing-related musculoskeletal disorder (PRMD), focusing on their thoughts and feelings. Currently, most of the literature related to PRMD consists of quantitative studies, with few investigating the lived experiences of musicians, and even fewer studies on student pianists. This study is based on the experiences of student pianists without the researchers’ interpretation of their experiences. Such an approach can lead one back to the essence of the matter, to the nature of the phenomena experienced by the student pianist (Moustakas, 1994).

This study utilizes Social Cognitive Theory (SCT) as a theoretical perspective (Bandura, 1986) and emphasizes the importance of enhancing student pianists’ self-efficacy and outcome expectations, as well as encouraging student pianists to become self-moderators. SCT has not been used in studies of musician health before. This study extends the theory and finds a feasible theoretical perspective for subsequent studies related to PRMD.

This study further underscores the importance of providing student pianists with quality music education, health education, and healthcare to cope with PRMD and sustain their playing careers. This study also provides a perspective for young student pianists in the field of musician-related healthcare, affording relevant personnel the opportunity to understand and value the experiences of student musicians related to PRMD and their thoughts and appeals to tailor injury coping strategies to them.



6 Limitations

This study’s limitation lies in relying on telephone interviews for some participants, specifically professional pianists, due to their time constraints resulting from treatments, concerts, and rehearsals. The necessity to accommodate their busy schedules might have impacted the depth and quality of information gathered compared to face-to-face interviews. Despite efforts to ensure informed consent and maintain anonymity, the phone call approach may have introduced potential limitations, such as a potential loss of non-verbal cues and a different level of engagement that could influence the richness of the data obtained. In addition, this study is the first to investigate the experiences of Chinese musicians related to PRMD. Although the study subjects are a homogeneous group of tertiary student pianists, the findings cannot be generalized to the broader group of Chinese musicians. The research related to PRMD in China is still in its infancy, with little relevant literature and a lack of influential studies, leading to long-term neglect of musicians’ health issues, including their experiences related to PRMD. This study can serve as a preliminary study in this field in China, inspiring more people to pay attention to musicians’ health issues and experiences and establishing a supportive work environment.



7 Conclusion

This study investigated the experiences of Chinese tertiary student pianists related to playing-related musculoskeletal disorder (PRMD), providing a perspective for young Eastern Asian pianists in the field of performing arts medicine. Simultaneously, as the first study in China to explore the experiences of musicians suffering from PRMD, this study can serve as a preliminary study to inspire more people to pay attention to injured musicians. Future research needs to continue to explore the relationship between musicians’ lived experiences and PRMD, and how musicians’ experiences can be used to develop prevention and treatment strategies applicable to them. Future research also needs to focus on student musicians, including pianists, whose situations and experiences differ from those of professional musicians, yet the impact of suffering from PRMD on their physical and mental health and future careers is significant. Additionally, it is suggested that Chinese researchers employ quantitative studies to determine the prevalence and risk factors of PRMD in China, to gain a more comprehensive understanding of the basic situation of PRMD among Chinese musicians. Researchers can also focus on the health problems of players of traditional Chinese instruments such as erhu, guzheng, pipa, and guqin to enrich the existing literature.
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Background: The prevalence of sleep quality problems and depression in the college student population has attracted widespread attention. However, the factors influencing this are still unclear. The objective of this study was to investigate the associations between self-compassion (S-C), sleep quality (SQ), and depression (DEP) among college students and examine the mediating effects of coping style (CS) between the variables.
Methods: A total of 1,038 Chinese university students were recruited for the study. The study used the Self-Compassion Scale (SCS), Simplified Coping Style Questionnaire (SCSQ), Depression Anxiety Stress Scale 21 (DASS-21), and Pittsburgh Sleep Quality Index (PSQI) to conduct the survey.
Results: The self-compassion and coping style showed significant negative correlations with sleep quality and depression. Coping style partially mediated the relationship between self-compassion and sleep quality. The coping style also fully mediated the relationship between self-compassion and depression.
Conclusion: This study reveals the associations between self-compassion and sleep quality and depression, and the mediating role of coping style among college students. This study provides valuable insights for improving sleep quality and alleviating depression problems among college students. It emphasizes the importance of self-compassion and positive coping style.
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Introduction

Sleep and mental health are common problems among college students. Sleep problems are prevalent among college students, while depression has a relatively high prevalence among college students. Depression and sleep quality are closely associated with the mental health and quality of life of college students. Depression and sleep quality were closely associated with the mental health and quality of life of college students. According to statistics, college students have increasingly prominent sleep problems, and the detection rate of sleep problems is as high as 62% (Becker et al., 2018). Chronically poor sleep quality may lead to anxiety and self-injurious behaviors (Adams and Kisler, 2013; Khazaie et al., 2021). The World Health Organization predicts that depression will become the primary contributor to the global burden of disease by 2030 (World Health Organization, 2019). Therefore, this study aimed to focus on sleep quality and depression among college students.

The development of depression and the decline in sleep quality are closely related to the individual’s cognitive style. In psychology, self-compassion is considered a psychological trait related to emotion regulation and coping. Self-compassion may have an important role in depression and sleep problems. Self-compassion is an emotionally positive self-attitude that could protect against the negative consequences of self-judgment, isolation, and rumination (Neff, 2003). Previous research has shown a negative correlation between self-compassion and sleep quality (Rakhimov et al., 2022). High levels of self-compassion may have a protective effect on sleep quality (Kemper et al., 2015). Individuals with high self-compassion tendencies are more inclined to maintain regular sleep and get enough sleep because they are more likely to cope positively, reducing insomnia (Neff, 2003; Sirois et al., 2015). In addition, self-compassion interventions have been shown to significantly improve the participants’ sleep quality (Butz and Stahlberg, 2018). On the other hand, there was a significant correlation between self-compassion and depression (Biskas et al., 2022). Depression refers to loss of interest, negative self-evaluation, and social obstacles, which seriously affect mental health and quality of life (Beck, 1961). Individuals who lack self-compassion are more likely to experience depressive symptoms (Hood et al., 2020). According to cognitive theory, a lack of self-compassion may lead to negative emotions and self-denial, further affecting the development of depression (Beck, 1964). Self-kindness and mindfulness are important components of self-compassion, and they can help individuals remain caring and accepting of themselves, which can alleviate depression (Kuyken et al., 2010; Joeng et al., 2017; Kurebayashi, 2020; Zhou et al., 2022). In conclusion, studies have shown significant correlations between self-compassion and sleep quality. There was also a significant correlation between self-compassion and depression. Self-compassion is a positive psychological variable that may play an important role in alleviating depression and promoting sleep quality.

The decline in sleep quality and the development of depression are influenced by the individual’s cognitive style. Coping style is a cognitive style that refers to how individuals are accustomed to dealing with various stressors (Pearlin and Schooler, 1978). On the one hand, the coping style was associated with sleep quality (Gargiulo et al., 2021). According to the psycho-bio-behavioral model of insomnia vulnerability, coping style was an important factor affecting sleep quality (Harvey et al., 2014; Ellis et al., 2021). Previous research has established that a positive coping style was associated with better sleep quality (Kim et al., 2022). In a prospective cohort study, the inappropriate coping style led to sleep problems (Otsuka et al., 2022). Besides, the cognitive-depression model suggested that negative cognition may lead to depression (Beck, 1970). Lower levels of self-compassion and negative coping styles are both negative perceptions. The absence of self-compassion may result in cognitive distortions and the development of depression. Individuals may approach situations objectively when coping positively, whereas those who adopt a negative coping style may experience depression (Clarke and Goosen, 2009; Sun et al., 2017; Wu et al., 2020).

On the other hand, research has shown that self-compassion is critical to coping style (Huang et al., 2021 Li et al., 2021). Self-compassion was considered a positive psychological variable that promotes a positive coping style (Ewert et al., 2021). Individuals who have a high level of self-compassion are more likely to use a positive coping style (Keyes et al., 2023). Positive coping style was associated with a lower prevalence of sleep problems (Ren et al., 2021). Conversely, individuals with lower self-compassion scores exhibited a greater propensity to adopt a negative coping style (Beato et al., 2021), which may lead to poor sleep quality (Hagemann et al., 2023). Besides, positive coping style help alleviate depression and reduce the impact of negative emotions. Individuals who employ a positive coping style may report lower depression (Allman et al., 2009). In conclusion, self-compassion can motivate individuals to adopt positive coping style to effectively face setbacks and failures. Negative coping style may lead to depression and decreased sleep quality.

The objective of this study was to examine the effects of self-compassion and coping style on sleep quality and depression among college students. We established the following Hypothesis: H1: Self-compassion is negatively associated with sleep quality; H2: Self-compassion is negatively associated with depression; H3: Coping style plays a mediating role between self-compassion and sleep quality; and H4: Coping style plays a mediating role between self-compassion and depression. The structural models are shown in Figures 1, 2.

[image: Flowchart showing the relationship between self-compassion, coping style, and sleep quality. An arrow leads from self-compassion to coping style, then to sleep quality, with an additional direct arrow from self-compassion to sleep quality.]

FIGURE 1
 Conceptual model 1 (M1).


[image: Flowchart depicting the relationship between self-compassion, coping style, and depression. Arrows connect self-compassion to coping style, and both self-compassion and coping style to depression, indicating potential influence pathways.]

FIGURE 2
 Conceptual model 2 (M2).




Methods


Participants and procedures

We used an electronic questionnaire, including a short letter explaining the motivation for the study and emphasizing the confidentiality and anonymity of this study. We collected 1,506 questionnaires covering basic sociodemographic information, as well as data on self-compassion, coping style, sleep quality, and depression. After the questionnaires were returned, we performed quality control on those with 100% completion. We excluded invalid questionnaires that were filled out indiscriminately or had consecutively repeated answers, resulting in 1038 questionnaires with a validity rate of 86.85%. The study population consisted of 1,038 college students (male = 734, female = 304; Mage = 23, SD = 2.714), mainly from six universities in China. Specific information about the participants is presented in Table 1. This study (20190912) was approved by the Public Health Ethics Committee of Cheelu College of Medicine, Shandong University.



TABLE 1 Demographic data (N = 1,038).
[image: A table displays survey data divided into five variables: Gender, Residence, Grade, Major, and Only child. Each variable includes categories with counts (N) and percentages. Gender: Male 734 (70.70%), Female 304 (29.30%). Residence: Rural 769 (74.10%), Town 269 (25.90%). Grade: Freshman 40 (3.90%), Sophomore 354 (34.10%), Junior 397 (38.20%), Senior 176 (17.00%), Graduate student 71 (6.80%). Major: Liberal arts 316 (30.40%), Sciences 572 (55.10%), Engineering 118 (11.40%), Medicine 32 (3.10%). Only child: Yes 642 (61.80%), No 396 (38.20%).]



Measures


Self-compassion scale (SCS)

This study used the self-compassion scale compiled by Neff (2003). The scale consists of 26 items, including six dimensions. Among them, 13 items are reverse-scoring questions. The responses used a 5-point Likert scale where “never” =1, “seldom” =2, “sometimes” =3, “most of the time” =4, and “always” =5. The higher score represents a higher level of self-compassion. The reliability and validity of this scale were good in previous studies (Hirsch et al., 2021). The Cronbach’s α coefficient for the scale in this study was 0.832.



Simple coping style questionnaire (SCSQ)

This study adopted the questionnaire compiled by Xie (1998), which is about the different attitudes and measures people may take in dealing with life events in daily life. The subscale included 20 items. It is a 4-point Likert-type scale. This study adopted the individual coping style tendency formula. The coping tendency score is the standardized score of positive coping minus the standardized score of negative coping. If the coping tendency value is greater than 0, it means that people adopt positive coping; if it is less than 0, it means that people adopt negative coping (Dai et al., 2015). Xie (1998) has validated the reliability and validity of this scale. The Cronbach’s α coefficient for the scale in this study was 0.951.



DASS-21 depression subscale

This study used the Depression subscale of the Depression-Anxiety-Stress Scale 15.6 (Lovibond and Lovibond, 1995). We tested depression scores using the depression subscale. The depression subscale included seven items. The responses used a 4-point Likert scale where “never” =1, “sometimes” =2, “most of the time” =3, and “always” =4. As the score increases, there is a corresponding elevation in the level of depression. The Cronbach’s α coefficient for the depression subscale was 0.925.



Pittsburgh sleep quality index (PSQI)

This study used the Pittsburgh Sleep Quality Index scale (Buysse et al., 1989). This scale measures the participants’ sleep quality in the last month, consisting of 19 self-assessments and five other assessment items. The corresponding scores mainly include sleep quality, time, efficiency, disorders, hypnotic drug use, and daytime dysfunction. The PSQI score is divided into three grades: PSQI ≤4 is good, 5 ≤ PSQI ≤7 is medium, and PSQI ≥8 is poor. In this study, the Chinese version was revised by Liu et al. (1996), which had good reliability and validity, test–retest reliability, construct validity, and empirical validity. The scale showed a Cronbach’s α coefficient of 0.84.




Statistical analysis

This study used Excel for initial data collation, and IBM SPSS Statistics, version 26, and PROCESS v4.1 were used for descriptive statistics, correlation analysis, and regression analysis (Hayes and Rockwood, 2017). Descriptive statistics were used to report each variable’s mean and standard deviation. We utilized Pearson correlation analysis to examine the relationship between variables. The study used the Model 4 of PROCESS to test the hypothesis and investigate the mediating effect. In PROCESS, a Bootstrap sample of 2,000 was selected, and 95% confidence intervals (CIs) were calculated. The parameter estimations were significant if the 95% CIs did not contain 0 (Wen et al., 2004).




Results


Common method Bias analysis

Using self-reporting to collect data may lead to common method bias. The study used a procedural control method during the measurement process to reduce the impact of common method bias. The questionnaire contains appropriate reverse-scoring questions and randomly arranges the order of the questionnaire. Before the questionnaire was issued, the subjects were informed to fill out the questionnaire anonymously. The results are confidential and only used for academic research. In addition, the Harman single-factor test was used (Zhou and Long, 2004). By conducting a principal component analysis, we identified nine components that exhibited eigenvalues greater than one. The first factor was found to explain 36.164% of the variation, which was less than the required criterion of 40%. It demonstrates that there is no common method bias in this study (Podsakoff et al., 2003).



Demographic variables

This study collected information such as gender, age, grade, major, place of residence, and whether they were only children. Grades were divided into freshman, sophomore, junior, senior, or senior five and graduate students, and majors were divided into liberal arts, science, engineering, and medicine; The residence can be divided into urban and rural areas. This study investigated 1,038 participants with a mean age of 23 years (SD = 2.714). The specific data information is presented in Table 1.



Descriptive statistics and correlation analysis

The self-compassion score was 70.380 ± 6.600, and the sleep quality and depression scores were 10.020 ± 4.180 and 21.570 ± 4.504. The coping style tendency was greater than 0 means that college students tend to adopt a positive coping style. Self-compassion was significantly negatively associated with sleep quality (r = −0.514, p < 0.01) and depression (r = −0.216, p < 0.01). Besides, self-compassion positively correlated with coping style (r = 0.606, p < 0.01). In addition, the coping style was significantly negatively correlated with sleep quality (r = −0.453, p < 0.01) and depression (r = −0.410, p < 0.01). Finally, there was a significantly positive correlation between depression and sleep quality (r = 0.494, p < 0.01). The results are shown in Table 2.



TABLE 2 Descriptive statistics and correlation analysis for the variables (N = 1,038).
[image: A correlation table lists variables with means and standard deviations. Variables include self-compassion, coping style, sleep quality, and depression. Positive and negative correlations are noted, with significant values labeled with asterisks.]



Regression analysis

The results presented the mediating regression coefficients for coping style as a mediating variable between self-compassion to sleep quality and depression. Self-compassion was significantly and positively correlated with coping style (β = 0.497, p < 0.001). Self-compassion (β = −0.378, p < 0.001) and coping style (β = −0.222, p < 0.001) were significantly and negatively correlated with sleep quality. Besides, coping style was significantly negatively correlated with depression (β = −0.440, p < 0.001). Specific results are presented in Table 3.



TABLE 3 The results of the regression estimate of the mediation (N = 1,038).
[image: Table displaying regression analysis results for three outcome variables: Coping Style (CS), Sleep Quality (SQ), and Depression (DEP). Predictors include Self-compassion (S-C) and CS. Goodness-of-fit indices are shown with values for R, R², and F. Regression coefficients (β) and significance (t) are detailed, with significance levels denoted by asterisks. Significance thresholds: *p < 0.05, **p < 0.001.]



Mediation analysis

To test the pathways above, we employed the bias-corrected percentile Bootstrap method with a self-sampling size of 2,000. Additionally, we calculated 95% confidence intervals (CIs). Both direct and indirect effects between self-compassion and sleep quality were significant. Coping style mediated the relationship between self-compassion and sleep quality. Besides, there was no significant direct effect observed between self-compassion and depression, while the indirect effect was found to be significant. The coping style acted as a mediator between self-compassion and depression. Table 4 and Figures 3, 4 show the mediation analysis results.



TABLE 4 Bootstrap analysis of the test for mediating effects (N = 1,038).
[image: Table showing models 1 and 2 with effect types, paths, effects, standard errors, and bootstrap confidence intervals. Model 1 examines self-compassion's direct and indirect effects on sleep quality. Model 2 explores direct and indirect effects on depression. Key statistics include negative total effects for both models: -0.514 and -0.216, respectively. Abbreviations: S-C (Self-compassion), CS (Coping Style), DEP (Depression), SQ (Sleep Quality).]

[image: Diagram showing relationships among self-compassion, coping style, and sleep quality. Self-compassion affects coping style (0.4972), which influences sleep quality (-0.222). Direct effect from self-compassion to sleep quality is -0.378.]

FIGURE 3
 Mediation effect analysis of M1 (***p < 0.001).


[image: Diagram showing the relationship between self-compassion, coping style, and depression. Self-compassion influences coping style with a coefficient of 0.4972. Coping style negatively affects depression with a coefficient of -0.440. The direct influence of self-compassion on depression has a coefficient of 0.051.]

FIGURE 4
 Mediation effect analysis of M2 (***p < 0.001).





Discussion

This study examined that self-compassion and coping style have significant correlations with sleep quality and depression among college students. The mediating role of coping style among college students was validated and highlighted. We discovered that: (1) self-compassion and coping style showed significant negative correlations with sleep quality and depression. (2) coping style partially mediated the relationship between self-compassion and sleep quality. (3) coping style fully mediated the relationship between self-compassion and depression.

Based on our findings, we found that self-compassion showed a significant negative correlation with both sleep quality and depression. These two results support our hypothesis 1 and hypothesis 2. This is similar to previous studies, suggesting that individuals with higher levels of self-compassion may have lower levels of depression and better sleep quality (Hwang et al., 2019; Kurebayashi, 2020; Liu et al., 2023). Based on the self-regulation resource model of health behavior, self-compassion may promote healthy living behaviors such as sleep through adaptive emotions (Sirois et al., 2015). Specifically, self-compassion has the potential to act as a safeguard or protective factor for individual emotional regulation and coping abilities, thereby safeguarding sleep quality. Previous research has also found positive thoughts and self-friendliness to be adaptive emotions that promote healthy behaviors and protect sleep quality (Sirois et al., 2019). At the same time, high levels of self-compassion have a significant effect on depression (Wang et al., 2023). Therefore, self-compassion may be a key factor in sleep quality and have some potential impact on depression. We may consider interventions for self-compassion to enhance sleep quality and improve depression among college students.

Secondly, we found that coping style mediated the relationship between self-compassion and sleep quality. The result supports our hypothesis 3. It is important to understand how individuals cope with stress and maintain sleep quality. According to the Coping Interaction Model, individual differences in coping choices are the result of a combination of personality traits, individual differences, and stressful situations (Ye and Shen, 2002). Our findings suggest that individuals who exhibit higher levels of self-compassion were more inclined to adopt a positive coping style when confronted with stress (Ewert et al., 2021). This could be because individuals with elevated levels of self-compassion tend to be more mindful and attentive towards their emotions and needs. Therefore, they were more likely to adopt a positive style to cope with stress and difficulties. This positive coping style may help to relieve stress and promote good quality sleep (Li et al., 2021). Conversely, individuals with low levels of self-compassion may develop feelings of isolation, and negative cognitive perceptions and adopt a negative coping style (Neff, 2003; Li et al., 2021). This negative coping style may exacerbate sleep problems reducing the quality of sleep. Therefore, we suggest that we can try to regulate emotions and guide coping style through CBT (Cognitive behavioral therapy) to reduce negative cognition and behavior (Beck, 1970). A previous study has demonstrated that CBT is beneficial in treating insomnia and chronic fatigue syndrome (Drerup et al., 2021). It may be possible to use CBT training to improve sleep quality in college students.

Thirdly, we found that coping style mediated the relationship between self-compassion and depression, which supports our hypothesis 4. There is a strong correlation between self-compassion, coping style, and depression (Saalwirth and Leipold, 2021; Zhang et al., 2021; Gerace, 2022; Mushquash and Grassia, 2022). Individuals with negative cognition may adopt a negative coping style, which may lead to depression (Zheng et al., 2020). According to the cognitive depression model, negative cognitions may lead to depression (Beck, 1964). The present study validated the model and added coping style as a mediating variable. The results of the study showed that the level of self-compassion was negatively correlated with the level of depression. It suggests that an individual’s perceptions have a potential impact on mood. The results showed that coping style played a fully mediating role between self-compassion and depression. This suggests that coping styles are associated with depression levels and have an important role in the effect of depression. Especially among college students, when their levels of self-compassion are low, they may adopt a negative coping style. Negative cognition and coping style may exacerbate depression. The individual’s coping style may play an important role in depression. Therefore, we can develop self-compassion and relieve depression through the MBSR (Mindfulness-based stress reduction) (Kabat-Zinn, 2003; Chiesa and Serretti, 2009; Goldin and Gross, 2010). We suggest that developing self-compassion and instructing college students to adopt positive coping style reduce depression.

In conclusion, this study is significant. Future research could intervene by combining the following methods. We suggest that effective interventions can be provided to college students by fostering self-compassion and guided coping style, combined with MBSR and CBT training. This will help to improve sleep quality, reduce depression, and promote mental health. When improving depression, we can focus on providing positive guidance to college students. The theoretical significance of this study is that it validates the mediating role of coping style. This provides important clues and evidence for understanding the mechanisms of mental health problems among college students. In terms of practical implications, this study provides effective interventions for college students’ mental and physical health problems. By fostering self-compassion and guiding appropriate coping style, college students to reduce depression levels and improve sleep quality, thus promoting their health. This is important for the management of college students’ physical and mental health, which can help them improve their academic performance and promote their personal development. In addition, by proposing MBSR and CBT as interventions, it provides practical guidance for the field of mental health research and ideas for developing effective coping strategies and treatment programs.



Limitation

This study has a few limitations that should be taken into account. Firstly, the findings are based on a cross-sectional design, which means that we cannot establish causal relationships between self-compassion, coping style, depression, and sleep quality. To address this limitation, future research should consider using longitudinal studies or experimental designs to examine these relationships over time. Secondly, the use of self-report measures to assess variables in this study introduces the possibility of biases, such as social desirability bias or recall bias. Lastly, it is important to acknowledge that the study sample comprised only college students. Consequently, the generalizability of the findings to other populations is limited.



Conclusion

In summary, the results of this study reveal the relationship between self-compassion and sleep quality, and depression. Also, the mediating role of coping styles among college students was verified. The results of the study indicate that there is a significant negative relationship between self-compassion with sleep quality and depression. Specifically, coping style mediates the relationship between self-compassion and sleep quality. Coping style completely mediates the relationship between self-compassion and depression. We suggest that future research focus on developing self-compassion in college students and guiding them to choose appropriate coping style to improve sleep quality and reduce depression. These results have important practical implications for helping college students promote good sleep and maintain their mental health.
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Introduction: Higher education students experience significant levels of exhaustion in their studies, yet there are limited evidence-based support programs available. Therefore, this study evaluated a novel intervention approach by testing the effectiveness of two online interventions based on the study demands-resources framework. These interventions aimed to balance demands and resources. Derived from the theoretical assumptions of the framework, we hypothesized that the interventions would increase study and personal resources, engagement, and study crafting, and decrease study demands, exhaustion, and self-undermining. Additionally, we hypothesized that demands and resources would mediate the effects of the intervention on engagement, exhaustion, study crafting, and self-undermining.
Methods: Conducted as a randomized controlled trial with a waitlist control group (n = 71), the study involved participants in two intervention groups who engaged with the interventions for 2 weeks. Intervention group 1 (n = 64) focused on adapting demands, while intervention group 2 (n = 70) focused on increasing resources. The design allowed for a comparison of the effectiveness of these different approaches. Participants completed questionnaires before and after the intervention, and at a 5-week follow-up.
Results: Results of the analyses of variance with repeated measures revealed that the interventions had significant positive effects on the personal resource mindfulness, two study crafting strategies, self-undermining, and exhaustion. Notably, intervention group 2 exhibited more positive outcomes. The hypothesized mediation effects through mindfulness were partially supported.
Discussion: The study demonstrates the considerable potential of interventions based on the study demands-resources framework for higher education institutions in supporting student well-being.

Keywords
 study demands-resources framework; online intervention; mindfulness; study crafting; self-undermining; exhaustion; randomized controlled trial


1 Introduction

In a representative survey among German higher education students, more than half reported experiencing high levels of stress (Herbst et al., 2016). Stress levels in students significantly rise throughout the semester, peaking in (pre-)exam weeks (Pitt et al., 2018). Moreover, an international review indicated that 55% of students suffer from emotional exhaustion, the primary symptom of burnout (Rosales-Ricardo et al., 2021). Meta-analytic studies indicate that burnout negatively impacts academic performance (Madigan and Curran, 2021). Burnout is further a negative predictor of dropout intention (Marôco et al., 2020). Beyond academic implications, stress and burnout can also have detrimental effects on physical health and may contribute to the development and persistence of mental disorders (Pascoe et al., 2020). The COVID-19 pandemic has further exacerbated stress levels of students by reducing their resources such as social interaction and support, and increasing their demands such as workload and self-study issues (Hoss et al., 2021; Tsiouris et al., 2023).

Thus, there is an urgent need to develop and evaluate interventions aimed at reducing stress and exhaustion among students, while enhancing their coping skills (e.g., Pascoe et al., 2020; Madigan and Curran, 2021). Interventions that focus on reducing demands and enhancing resources have been considered as particularly effective in this regard (Jagodics and Szabó, 2022). The study demands-resources (SD-R) framework, an adaption of the job demands-resources (JD-R) model from the work context, explains the interplay between demands and resources and their impact on student exhaustion and engagement, as well as their proactive (i.e., study crafting) and dysfunctional (i.e., self-undermining) behavior (Bakker and Demerouti, 2014; Lesener et al., 2020; Körner et al., 2021). The JD-R model has been successfully applied in the work context by serving as a theoretical basis for interventions designed to enhance employee well-being (Bakker and Demerouti, 2014, 2017). However, there is a gap in the application of the SD-R framework. Interventions based on this framework, aimed at balancing demands and resources to enhance student well-being are lacking.

The end of the semester, characterized by an accumulation of stressors, is an especially critical time to implement such interventions to prevent negative stress-related outcomes (Pitt et al., 2018). In a qualitative study, students further expressed interest in compact interventions, which can be more easily integrated into their daily study routines, particularly before high-stress periods like exams (Seidl et al., 2018). Furthermore, students prefer online interventions due to their anonymity, accessibility, and time and location flexibility (Lutz-Kopp et al., 2019).

Thus, the aim of this study is to evaluate the efficacy of two brief online SD-R-based interventions aimed at improving student well-being. We conducted a randomized controlled trial with a waitlist control group and a follow-up assessment during the pre-exam period. This was to evaluate the sustainability of intervention effects and determine if the interventions could prevent negative outcomes typically occurring during the exam phase. Our study thereby aims to make three key contributions: First, we evaluated the efficacy of two SD-R-based online interventions aimed at balancing demands and resources. We examined the impact of these interventions on study resources and demands, engagement, and exhaustion, as well as the underlying mediation processes. Second, we also investigated the impact of the SD-R-based interventions on personal resources, study crafting, and self-undermining. Since these variables have been relatively underexplored in research on the SD-R framework, our study expands the framework, drawing parallels to the JD-R model where these aspects have received more extensive research attention (e.g., Xanthopoulou et al., 2007; Tims et al., 2013; Bakker and Wang, 2020; Bakker et al., 2023a). Third, our study addresses the critical need for evidence-based student support programs, as highlighted by recent research (e.g., Mülder et al., 2022). By evaluating a novel theoretical approach—the SD-R framework—through brief online interventions, we provide new perspectives on effective strategies to improve student well-being. Additionally, incorporating a follow-up measurement enabled us to assess the sustainable impact of these interventions. Taken together, our research contributes to the practical validation of the SD-R framework by testing how SD-R-based interventions can actively influence the key processes specified in the framework.



2 Theoretical background


2.1 Demands and resources in the study demands-resources framework

The SD-R framework, derived from the well-established JD-R model in the work context (Demerouti et al., 2001; Bakker and Demerouti, 2014), includes two central paths. The health-impairment path posits that study demands are positively related to burnout, while the motivational path posits that study resources are positively related to engagement and negatively related to burnout (Lesener et al., 2020). The validity of these two paths is supported by broad empirical evidence from cross-sectional (e.g., Gusy et al., 2016), longitudinal (e.g., Gusy et al., 2021), and diary studies (e.g., Körner et al., 2021).

Study demands occur at an organizational, physical, social, or psychological level. They require high levels of physical or mental effort, and are therefore associated with physiological or psychological costs (Lesener et al., 2020). Overload and time pressure are among the most common study demands and key predictors of burnout within the SD-R framework (e.g., Lesener et al., 2020; Gusy et al., 2021). Consequently, our study examined the psychological demands of studying. This study demand encompasses aspects such as time pressure, haste, or competing tasks (Schmidt et al., 2019).

Study resources also occur at organizational, physical, social, or psychological levels and can help achieve goals, promote personal development, and reduce study demands (Lesener et al., 2020). An important study resource, and a strong predictor of engagement within the SD-R framework even during the COVID-19 pandemic, is social support from lecturers (Salmela-Aro et al., 2022). In line, Reichel et al. (2023) assume that social support from lecturers plays an especially important role in times of numerous stressors, such as during a pandemic. We therefore examined this study resource in our study. Social support from lecturers includes the extent to which lecturers/professors take an interest, help students in their studies and support them through good organization.

The JD-R model has been extended to incorporate personal resources alongside job resources (Bakker and Demerouti, 2017). Personal resources are self-aspects associated with resilience and a sense of being able to successfully control and influence the environment, even in difficult situations (Hobfoll et al., 2003). These resources help to achieve goals, grow personally, and protect against threats (Xanthopoulou et al., 2009). A key personal resource receiving increased attention in recent years is mindfulness, defined as the “enhanced attention to and awareness of current experience or present reality” (Brown and Ryan, 2003, p. 822). Grover et al. (2017) integrated mindfulness into the JD-R model, highlighting its relevance as a personal resource within this model. In the academic context, a positive relationship between mindfulness and engagement as well as a negative relationship between mindfulness and burnout was found (Robins et al., 2015), demonstrating its impact similar to that of study resources within the SD-R framework. Consequently, our study examined the personal resource of mindfulness.

According to the SD-R framework, engagement is fostered by high levels of study and personal resources (Ouweneel et al., 2011; Lesener et al., 2020). Engagement is a fulfilling, positive state that encompasses the three dimensions of vigor, dedication, and absorption. Vigor includes high levels of energy and perseverance and a willingness to try hard even when difficulties arise. Dedication includes feelings of enthusiasm, inspiration, and pride. Absorption is a state of concentration and flow (Schaufeli et al., 2002). In the academic context, engagement is of great importance due to its positive relationship with academic performance (Salanova et al., 2010) and life satisfaction (Lesener et al., 2020).

Conversely, the SD-R framework posits that burnout results from high study demands and a lack of study resources (Lesener et al., 2020). Burnout encompasses the three dimensions of exhaustion, cynicism, and professional inefficacy. Exhaustion describes a feeling of fatigue due to high study demands and represents the core dimension of burnout. Cynicism refers to a detached attitude toward one’s studies, and professional inefficacy refers to a feeling of incompetence as a student (Schaufeli et al., 2002).



2.2 Study crafting and self-undermining in the study demands-resources framework

The JD-R model has been further expanded to incorporate two behavioral variables: job crafting within the motivational path (Tims and Bakker, 2010) and self-undermining within the health-impairment path (Bakker and Wang, 2020). Recently, the concept of job crafting has been adapted to the academic context as study crafting and incorporated into the SD-R framework (Körner et al., 2021). Study crafting refers to the proactive adjustments students make to their study environment, aligning their studies with their personal skills and preferences (Körner et al., 2021). This concept draws from the job crafting strategies distinguished by Tims et al. (2013), and includes four analogous study crafting strategies: Increasing structural resources, increasing social resources, increasing challenging demands, and decreasing hindering demands. Increasing structural resources involves activities that contribute to personal growth, such as skill development. Increasing social resources includes behaviors such as seeking feedback or advice. Increasing challenging demands involves activities such as taking on additional projects or attending extra lectures. Decreasing hindering demands involves, for example, trying to make study less demanding (Tims et al., 2012; Körner et al., 2021).

On the other hand, the concept of self-undermining, defined as “behavior that creates obstacles that may undermine performance” (Bakker and Costa, 2014, p. 115), has been included in the JD-R model. Self-undermining involves behaviors such as making mistakes or provoking conflicts (Bakker and Wang, 2020). This concept has received little attention within the academic context so far. However, an initial study investigated self-undermining within the SD-R framework and confirmed that the health-impairment path can be extended to include this concept (Körner et al., 2021).



2.3 Gain cycles and loss cycles

Recent versions of the JD-R model specify a gain cycle within the motivational path and a loss cycle within the health-impairment path, further clarifying the interplay among JD-R variables (Bakker et al., 2023a). The model assumes that engaged employees want to maintain their engagement and therefore attempt to build new resources through job crafting. The resources built through job crafting, in turn, foster engagement, resulting in a gain cycle with reciprocal relationships between resources, engagement, and job crafting (Bakker et al., 2023a). Empirical evidence supports this assumption. Systematic reviews and meta-analyses in the work context have affirmed positive relationships between job crafting and various job resources (e.g., autonomy, social support), between job crafting and engagement, as well as between job resources and engagement (Rudolph et al., 2017; Lesener et al., 2019; Lichtenthaler and Fischbach, 2019; Zhang and Parker, 2019). In the academic context, similar positive correlations have been observed between study and personal resources and engagement (Ouweneel et al., 2011; Lesener et al., 2020). Furthermore, a weekly diary study found a positive relationship between study resources and study crafting, mediated by engagement (Körner et al., 2021).

Conversely, the JD-R model suggests that exhausted employees tend to engage in self-undermining. Through self-undermining, they create new demands and obstacles, which further increase exhaustion, resulting in a loss cycle (Bakker et al., 2023a). This assumption is empirically supported by research indicating a positive reciprocal relationship between job demands and burnout and a positive relationship between exhaustion and self-undermining as well as between job demands and self-undermining (Lesener et al., 2019; Rațiu and Dobre, 2020; Bakker et al., 2023b). Within the academic context, the concept of self-undermining is relatively underexplored. However, preliminary research indicated a positive relationship between study demands and self-undermining via exhaustion at the weekly within-person level (Körner et al., 2021).



2.4 Interventions based on the job demands-resources model and the study demands-resources framework

In the work context, the JD-R model has been effectively utilized as a theoretical foundation for interventions aimed at enhancing employee well-being (Bakker and Demerouti, 2017; Bakker et al., 2023a). This model provides various starting points for such interventions, including optimizing job demands, increasing job and personal resources, and promoting job crafting (Bakker and Demerouti, 2014; Bakker et al., 2023a). Research has validated the effectiveness of these interventions, demonstrating significant increases in personal resources, engagement, and job crafting, as well as reductions in exhaustion (Bakker, 2017; van Wingerden et al., 2017; Gordon et al., 2018; Bakker and van Wingerden, 2021). To our knowledge, only one intervention has employed the SD-R framework as a theoretical foundation for an intervention within the academic context so far. This intervention, a study crafting intervention, was adapted from job crafting interventions in the work context. It successfully increased study crafting while concurrently fostering engagement and reducing exhaustion (Körner et al., 2022).

Our present study expands this research by again utilizing the SD-R framework for developing interventions, but with different starting points within the SD-R framework compared to the previous study crafting intervention. Whereas the study crafting intervention primarily focused on enhancing study crafting, our current interventions aim to balance demands and resources. Besides the impact on demands and resources, we also investigate the influence of the interventions on the other variables of the SD-R framework. Drawing from the theoretical assumptions and empirical findings from both the JD-R model and the SD-R framework, and building on results from job crafting and study crafting interventions, we hypothesize:


Hypothesis 1 (H1): In the intervention groups (IGs), there will be a significant increase in the levels of (a) the study resource social support from lecturers and (b) the personal resource mindfulness, and a significant decrease in the level of (c) the study demand psychological demands after the intervention (T2 and T3), compared to the levels before the intervention (T1) and compared to the waitlist control group (WLC).
Hypothesis 2 (H2): In the IGs, there will be a significant increase in the level of (a) engagement, and a significant decrease in the level of (b) exhaustion after the intervention (T2 and T3), compared to the levels before the intervention (T1) and compared to the WLC.
Hypothesis 3 (H3): In the IGs, there will be a significant increase in the level of (a) study crafting, and a significant decrease in the level of (b) self-undermining after the intervention (T2 and T3), compared to the levels before the intervention (T1) and compared to the WLC.



We also explore the underlying mechanisms that influence the outcomes of our intervention. Research into these mediating processes of interventions based on the JD-R model or the SD-R framework remains relatively scarce. However, in the work context, there is evidence suggesting that job crafting serves as a mediator in the relationship between job crafting interventions and JD-R outcomes like engagement (Mukherjee and Dhar, 2023). Similarly, an initial study in the academic context has found comparable results, with study crafting acting as a mediator in the effects of a study crafting intervention on engagement and exhaustion (Körner et al., 2022). Our SD-R-based interventions are targeted at balancing demands and resources. Therefore, we assume that the interventions will primarily influence these variables, which in turn, will affect other variables within the SD-R framework. Thus, we hypothesize:


Hypothesis 4 (H4): Study and personal resources will mediate the relationship between the intervention and (a) engagement, (b) exhaustion, (c) study crafting, and (d) self-undermining.

Hypothesis 5 (H5): Study demands will mediate the relationship between the intervention and (a) engagement, (b) exhaustion, (c) study crafting, and (d) self-undermining.
 




3 Methods


3.1 Participants and procedure

The study was conducted at Aalen University. All students received an email invitation to participate in the study, we presented the study in selected lectures, promoted it at a trade fair, and through social media. Inclusion criteria were a minimum age of 18 years and enrollment at Aalen University. The exclusion criterion was a diagnosed mental disorder. After registration, students received detailed participant information. The study was conducted in accordance with the ethical guidelines of the American Psychological Association: Participation was voluntary and could be terminated at any time without giving a reason. There was no monetary compensation, but students received credit for their participation and got access to all modules of the online intervention upon completion of the study. Informed consent was obtained from all participants before the study began.

The study was a randomized controlled trial with two IGs and one WLC. Students were randomly assigned to one of the three groups after enrollment. In the week prior to the start of the intervention, students received information about their group assignment, access information to the online platform, and the link to the T1 questionnaire by e-mail. In the first intervention week, the Introductory Module and Module 1 (“Understanding Stress”) were unlocked for both IGs. In the second intervention week, IG1 received access to Module 2 (“Recognizing Stressors”) and IG2 received access to Module 3 (“Awakening Resources”). During the third week, students were asked to apply what they had learned in the two modules to their daily routines. Students then completed the T2 questionnaire and 5 weeks later the T3 questionnaire. It is important to note that due to the COVID-19 pandemic and the increasing number of infections, most of the lectures changed from face-to-face to online from T1 to T2. The T3 questionnaire was completed 2 weeks prior to the start of the exam period and lectures continued to be delivered online. Figure 1 shows the study design.

[image: Flowchart depicting a study timeline comparing three groups: IG1, IG2, and WLC. IG1 and IG2 have a pre, post, and follow-up phase. IG1 covers Understanding Stress, Recognizing Stressors, and Engagement, while IG2 focuses on Understanding Stress, Awakening Resources, and Self-undermining. Measurements occur at pre (T1), post (T2), and follow-up (T3), with an application week between modules. WLC serves as a control group. Arrows indicate progression through stages.]

FIGURE 1
 Study design and hypotheses. Gray arrows represent the hypothesized changes in the variables over the measurement time points. For study resources (social support from lecturers), personal resources (mindfulness), engagement, and study crafting (increasing structural resources, increasing social resources, increasing challenging demands, decreasing hindering demands), an increase was hypothesized. For study demands (psychological demands), exhaustion, and self-undermining, a decrease was hypothesized. Black arrows represent the hypothesized mediation effects.


We conducted an a priori power analysis for a repeated measures analysis of variance in a 3×3 factorial design to estimate the required sample size. We assumed a small effect size of f = 0.1, based on findings of previous job crafting interventions, and targeted a power of 0.80. This resulted in a sample size of 204. A total of 253 students enrolled in the study of whom 242 completed the T1 questionnaire (95.7% response rate), 220 completed the T2 questionnaire (9.1% dropout from T1 to T2), and 208 completed the T3 questionnaire (5.5% dropout from T2 to T3). The overall dropout rate was 18.7%, which is relatively low compared to other online interventions, which report adherence rates of about 50% (Kelders et al., 2012) and attrition rates of 40–50% (Bennett and Glasgow, 2009; Kuster et al., 2017). Previous studies have pinpointed various factors contributing to dropout in online interventions, such as dwindling interest over time (Bennett and Glasgow, 2009), the burden of high time demands, and uncertainties related to the intervention’s content and instructions (Fasthoff et al., 2023). Given that our intervention took place just before the Christmas period and exam season, it is plausible to suggest that the observed dropout could especially be linked to heightened demands and the resultant time constraints.

Our final sample consisted of 205 students, distributed across the two IGs and the WLC, who completed the three questionnaires. Of these, 141 were female, 62 were male, 1 was diverse, and 1 did not provide gender information. The participants studied in five faculties (chemistry: n = 12, electronics and informatics: n = 12, mechanical and materials engineering: n = 19, optics and mechatronics: n = 30, economics: n = 132). They were on average 21.82 years old (SD = 3.08) and the majority of participants (n = 199) were in a bachelor’s degree program (master’s degree program: n = 6). On average, the students were in their third study semester (M = 3.25, SD = 2.61). IG1 consisted of 64 students. Of these, 44 were female and 20 were male with a mean age of 21.94 years (SD = 3.57). IG2 consisted of 70 students. Of these, 47 were female and 21 male (diverse: n = 1, not specified: n = 1) with a mean age of 21.50 years (SD = 2.60). The WLC consisted of 71 students. Of these, 50 were female and 21 were male with a mean age of 22.04 years (SD = 3.07). Figure 2 shows the study procedure.

[image: Flowchart showing a randomized study process. Enrollment includes 253 participants. The allocation is into three groups: IG1 (85), IG2 (84), and WLC (84). Each group's dropouts are noted at each stage. Follow-up includes T2 and T3 questionnaires, with respective dropouts. Analysis results: IG1 with 64 analyzed, IG2 with 70 analyzed, and WLC with 71 analyzed, indicating some exclusions.]

FIGURE 2
 COSORT flowchart of participants.




3.2 The interventions

Our study utilized two interventions based on the “Einfach weniger Stress [Simply less stress]” (EWS) concept (Paulsen and Kortsch, 2020), which has been tested and certified by the Zentrale Prüfstelle Prävention [Central Examination Office for Prevention] (ZPP; www.zentrale-pruefstelle-praevention.de).1 The concept has already been successfully applied in the work context (Fasthoff et al., 2023). Initially designed as a face-to-face training, EWS was adapted into an online format to enhance accessibility and increase its reach. The web-based version of the intervention was implemented as a standalone Wordpress-based solution. The EWS intervention includes five modules: (1) understanding Stress, (2) recognizing stressors, (3) awakening resources, (4) planning implementation, (5) acting calmly. The modules build on each other but are carefully crafted to be self-sufficient, offering a complete package of content. Every module starts with clearly defined learning objectives and concludes with a comprehensive review, coupled with an observation task designed to integrate the learned content into daily life. In each module, exercises address at least one Behavior Change Technique, as outlined by Michie et al. (2015) from one of four main categories: goals and planning (main category 1), observing behavior and giving feedback (main category 2), building knowledge (main category 4) or repeating and generalizing (main category 8). This thoughtful design ensures that even standalone modules can deliver significant intervention effects.

To address students’ preference for concise interventions that seamlessly fit into their academic routines, we have deliberately chosen to limit the selection to two modules per group, as supported by the findings of Seidl et al. (2018). Our selection prioritized modules 1–3, which are fundamentally based on the SD-R framework. This choice was made to ensure that our interventions are in line with the aims of SD-R-based strategies, following the guidance provided by research on JD-R-based interventions (Bakker et al., 2014, 2023a).

Module 1 provides an in-depth explanation of the SD-R framework, highlighting the interplay between demands and resources. Module 2 encourages participants to identify and reflect on their demands, while Module 3 focuses on recognizing, enhancing, and activating their resources. Both IGs completed Module 1, providing all participants with foundational knowledge about the SD-R framework. IG1 then primarily focused on adapting demands, while IG2 then emphasized increasing resources. This design enabled us to compare the effectiveness of these two intervention approaches.

Each module consisted of theoretical input, exercises, reflection activities, and transfer tasks. Participants could download and print worksheets or complete them digitally. Two fictional characters guided participants through the online course. An additional third fictional student character was created especially for this study. Participants were allocated 1 week to complete each module, with the option to stop at any time and continue later. The completion time of module 1 was approximately 90 min, and that of module 2 and 3 were approximately 110 min each. Table 1 provides an overview of the intervention modules.



TABLE 1 The three EWS intervention modules.
[image: Table outlining stress management modules with columns for goals, theory, and practice. Modules include "Understanding Stress" with goals like recognizing stress reactions and practicing coping strategies; "Recognizing Stressors" focusing on classifying stressors and inner drivers; "Awakening Resources" involves understanding resources and techniques for activation. Each module links theories and related practices, emphasizing self-reflection and personal development strategies.]



3.3 Measures

The questionnaires were identical at the three measurement time points. In the T1 questionnaire, we also collected sociodemographic data.

Social support from lecturers was measured with five items (e.g., “My lecturers/professors support me through good organization.”) and psychological demands were measured with seven items (e.g., “My studies are hectic.”) of the questionnaire on Structural Study Conditions (Schmidt et al., 2019). Items were rated on a 4-point Likert-type scale (1 = does not apply, 4 = does apply).

Mindfulness was measured using the short version of the Freiburg Mindfulness Questionnaire (Walach et al., 2004). The questionnaire contains 14 items (e.g., “I am in touch with my experiences, here and now.”), which were rated on a 4-point Likert-type scale (1 = almost never, 4 = almost always).

Study crafting was measured with a shortened version of the German Job Crafting Scale (Lichtenthaler and Fischbach, 2016) adapted to the academic context. The sub dimensions increasing structural resources (e.g., “I try to develop my capabilities.”), increasing social resources (e.g., “I ask others for feedback on my performance in my studies.”), increasing challenging demands (e.g., “When there is not much to do in my studies, I see it as a chance to start new projects.”), and decreasing hindering demands (e.g., “I make sure that my studies are mentally less intense.”) were measured with four items each. Items were rated on a 5-point Likert-type scale (1 = not at all true, 5 = completely true).

Self-undermining was measured using the self-undermining scale (Bakker and Wang, 2020). We adapted the six items (e.g., “I make mistakes.”) to the academic context and participants rated them on a 7-point Likert-type scale (1 = never, 7 = always).

Engagement was measured using the Utrecht Work Engagement Scale – Student Form, which includes three items each for vigor, dedication, and absorption (Schaufeli et al., 2002). Items (e.g., “I am immersed in my studies.”) were rated on a 7-point Likert-type scale (1 = never, 7 = always).

Exhaustion was measured using the short German Maslach Burnout Inventory – Student Survey (Wörfel et al., 2015). The scale consists of three items (e.g., “I feel drained by my studies.”) which were rated on a 7-point Likert-type scale (1 = never, 7 = always).



3.4 Strategy of analysis

Data were analyzed using IBM SPSS 28 and R 4.1.0 with package welchADF (Villacorta, 2017). First, we used chi-square tests and t-tests to test for sociodemographic differences among the three groups and multivariate analysis of variance (ANOVA) to test for significant T1 differences in all research variables. We tested hypotheses 1–4 with 3×3 repeated measures (RM) ANOVA. Measurement time (T1, T2, and T3) was the within-subject factor and group (IG1, IG2, and WLC) was the between-subject factor. The requirements for RM ANOVA are homogeneity of error variances (tested with Levene’s test) and sphericity (tested with Mauchly’s test). If the sphericity assumption was violated, the Greenhouse–Geisser correction (for ε < 0.75) or the Huynh-Feldt correction (for ε > 0.75) was used. If there was a significant time x group interaction effect, the time effect was examined separately for each group. If there was a significant time effect, the differences between each of the two measurement time points (T1–T2, T1–T3, and T2–T3) were further examined. If there was no significant time × group interaction effect, the main time effect (also separately for the three groups) was examined. Hypotheses 5 and 6 were tested using Model 4 of the Hayes Process macro for SPSS (Hayes, 2017). Group membership was included as the independent variable. Demands and resources at T2 were each included as the mediator. Engagement, exhaustion, study crafting, or self-undermining at T3 were each included as the dependent variable. T1 scores of the mediator and dependent variable were included as control variables. Bootstrapping with 5,000 samples was used to calculate 95% confidence intervals.




4 Results

Testing for T1 differences in the study variables between the three groups revealed no significant group effect, F(24, 384) = 0.76, p = 0.78. Similarly, there were no significant differences between the three groups on the sociodemographic variables of gender, χ2(6) = 3.95, p = 0.68, age, F(2) = 0.61, p = 0.55, study degree, χ2(2) = 0.98, p = 0.61, work experience, χ2(2) = 44, p = 0.80, and study semester, F(2) = 1.30, p = 0.29. Table 2 shows the means, standard deviations, reliabilities, and correlations between the study variables at T1, T2, and T3.



TABLE 2 Means, standard deviations, correlations, and reliabilities for all study variables at the three measurement time points.
[image: A correlation matrix table displaying relationships among 30 variables over three time points (T1, T2, T3). Variables include social support, psychological demands, mindfulness, engagement, and exhaustion. Reliability coefficients are in parentheses, and significance levels are denoted by asterisks: * for p < 0.05, ** for p < 0.01.]


4.1 Test of hypotheses


4.1.1 Study and personal resources and study demands

Social support from lecturers significantly decreased from T1 to T2, from T1 to T3, and from T2 to T3 in the WLC, but not in the IGs, which provides partial support for H1a, even though the time x group interaction effect was not significant.

For mindfulness, we found a statistically significant time × group interaction effect. The main time effects show that in both IGs, mindfulness was higher at T2 and T3 compared to T1, whereas in the WLC, we did not observe a significant change in mindfulness across time points. These results fully support H1b.

Psychological demands significantly increased in the WLC from T1 to T2 and from T1 to T3, but not in the IGs, which provides partial support for H1c, even though the time × group interaction effect was not significant.



4.1.2 Engagement and exhaustion

For engagement, Levene’s test was significant (p < 0.01 for T1 and T2), so we performed a Welch-Test as a robust alternative. We found no statistically significant time x group interaction effect and no significant main time effect, so we reject H2a.

For exhaustion, we found a statistically significant time x group interaction effect. The main time effects show that in the WLC, exhaustion was higher at T2 and T3 compared to T1, whereas in both IGs, we did not observe a significant change in exhaustion across time points. Therefore, the significant intervention effect did not result from the hypothesized reduction in exhaustion within the IGs, but rather from the increase observed in the WLC, which was counteracted by the intervention. Thus, we partially confirm H2b.



4.1.3 Study crafting and self-undermining

For increasing structural resources, we found a statistically significant time x group interaction effect. The main time effects show that in the WLC, increasing structural resources was lower at T3 compared to T1, whereas in both IGs, we did not observe a significant change in this study crafting strategy across time points. For increasing social resources, we found no statistically significant time x group interaction effect and no significant main time effect. For increasing challenging demands, we found a statistically significant time x group interaction effect. The main time effects show that in IG2, increasing challenging demands was higher at T3 compared to T1 and T2, whereas in IG1 and the WLC, we did not observe a significant change in this study crafting strategy across time points. For decreasing hindering demands, we found no statistically significant time x group interaction effect, but a significant main time effect. In IG1, decreasing hindering demands increased from T1 to T2 and from T1 to T3 and in the WLC, decreasing hindering demands increased from T1 to T3, whereas in IG2, we did not observe a significant change in this study crafting strategy. These results partially support H3a.

For self-undermining, we found a statistically significant time × group interaction effect. The main time effects show that in IG2, self-undermining decreased from T2 to T3 and in the WLC, self-undermining increased from T1 to T3 and from T2 to T3. In IG1, we did not observe a significant change in self-undermining across time points. Thus, we partially confirm H3b.

Tables 3 and 4 show the means and standard deviations of the study variables for the three groups and the results of the RM ANOVA (interaction effects and main time effects). Supplementary Table S1 shows the time effects for each of the two measurement time points for the three groups. Supplementary Figure S1 shows the results for variables with significant interaction effects and/or main time effects graphically.



TABLE 3 Means and standard deviations for all study variables at the three measurement time points for the three groups.
[image: Table displaying mean and standard deviation values for variables including social support, mindfulness, psychological demands, engagement, exhaustion, structural resources, social resources, challenging demands, hindering demands, and self-undermining across three time points (T1, T2, T3) for three groups: IG1, IG2, and WLC. Each cell presents the mean and standard deviation, with variables listed in rows and time points in columns.]



TABLE 4 Results of the RM ANOVA.
[image: Results table from a repeated measures ANOVA showing variables, F-values, and partial eta squared (\(\eta_p^2\)) for time x group interaction and main time effects. Significant results include mindfulness (\(p < 0.01, \eta_p^2 = 0.04\)) and exhaustion (\(p < 0.01, \eta_p^2 = 0.04\)) under interaction effects, and social support (\(p < 0.001, \eta_p^2 = 0.04\)) and decreasing hindering demands (\(p < 0.001, \eta_p^2 = 0.07\)) under main effects.]



4.1.4 Mediation

We found no significant indirect effects through the study resource social support from lecturers and the study demand psychological demands. Thus, we reject H5. However, the intervention significantly predicted the personal resource mindfulness (T2) as a mediator, b = 0.17, p < 0.001. Mindfulness, in turn, significantly predicted engagement (T3), b = 0.53, p < 0.01, increasing structural resources (T3), b = 0.32, p < 0.01, increasing challenging demands (T3), b = 0.52, p < 0.001, and self-undermining (T3), b = −0.41, p < 0.01, but not exhaustion, b = −0.34, p = 0.12. Thus, we partially confirm H4a, H4c, and H4d and reject H4b. The significant indirect effects are shown in Table 5.



TABLE 5 Overview of the indirect effects.
[image: Table displaying the effects of mindfulness on various variables. Engagement shows B(SE) as 0.09(0.04) with 95% CI of 0.019, 0.178. Increasing structural resources are 0.05(0.02) with 95% CI of 0.014, 0.106. Increasing challenging demands are 0.09(0.03) with 95% CI of 0.031, 0.159. Self-undermining shows -0.07(0.03) with 95% CI of -0.137, -0.016.]





5 Discussion

Given the increase in burnout and the temporary decrease in engagement during the COVID-19 pandemic (e.g., Herbst et al., 2016; Salmela-Aro et al., 2022), there is an urgent need for evidence-based support programs for students. Our study therefore tested a novel intervention approach by evaluating two online interventions based on the SD-R framework, aimed at balancing resources and demands. Consistent with our hypotheses, the interventions positively influenced the personal resource mindfulness, two study crafting strategies, self-undermining, and exhaustion. The hypothesized mediation effects through the personal resource mindfulness were partially confirmed.

While we observed no significant interaction effects for the study resource and study demand, there were significant time effects within the WLC. Social support from lecturers decreased over time, while psychological demands increased. Since lectures switched from face-to-face (T1) to online (T2 and T3) during the course of our study, these results align with research suggesting that social support decreased and workload increased during the COVID-19 pandemic, especially with the shift to online lectures (Hoss et al., 2021). The results also align with literature indicating workload intensification throughout the semester (Pitt et al., 2018). Contrary to our hypotheses, social support did not increase and psychological demands did not decrease in the IGs, but remained stable. This at least suggests that our interventions may help counteract the loss of resources and the increase in demands typically associated with online lectures and semester progression. A job crafting intervention study also found no effect on job resources and demands after the intervention, but increased job resources at the 1-year follow-up (van Wingerden et al., 2017b). Accordingly, changes in the study environment may take time to become measurable.

The personal resource mindfulness significantly increased in both IGs after the intervention and compared to the WLC, with effects persisting at follow-up. This supports the notion that actively engaging with one’s own demands and resources can sustainably enhance mindfulness. Given its positive correlation with life satisfaction, optimism, and self-esteem and its negative correlation with negative affect (Brown and Ryan, 2003), this is a promising result. Consistent with our findings, job crafting interventions also increased personal resources such as self-efficacy (van Wingerden et al., 2017b) or psychological capital (van Wingerden et al., 2016).

Unexpectedly, we did not observe an intervention effect on engagement, which is in contrast to an earlier study on a study crafting intervention (Körner et al., 2022). However, job crafting interventions also appear to have heterogeneous effects on work engagement (Devotto and Wechsler, 2019). A meta-analysis concludes that the resource gain appears to be a key condition for increasing engagement through interventions (Devotto and Wechsler, 2019). The COVID-19 pandemic and the change to online lectures after the intervention eliminated some resources (Lederer et al., 2021). Salta et al. (2022) also noted lower engagement in online lectures versus face-to-face lectures. Thus, our result may be explained by a lack of sufficient resource building of the participants as well as the switch to online lectures.

A significant intervention effect was observed on exhaustion. Exhaustion significantly increased in the WLC, which is consistent with studies confirming that stressors accumulate and negative stress-related outcomes occur particularly at the end of the semester (Pitt et al., 2018). In addition, Salmela-Aro et al. (2022) confirmed that exhaustion increased steadily over the course of the COVID-19 pandemic. In contrast, exhaustion remained stable in both IGs, suggesting that our interventions might help counteract increasing exhaustion as the semester progresses. A study crafting intervention study found a significant decrease of exhaustion at the 5-month follow-up in the IG (Körner et al., 2022). This suggests that it may take longer for exhaustion to decrease measurably as a result of an intervention.

Regarding study crafting, significant intervention effects were found for increasing structural resources and increasing challenging demands. In the WLC, increasing structural resources significantly decreased, while there were no significant changes in both IGs. As stressors accumulate over the course of the semester (Pitt et al., 2018), students may feel too stressed to increase structural resources. Our intervention may have helped encourage students to engage in this behavior even during stressful times. van Wingerden et al. (2017a) posited that increasing structural resources requires ample opportunities and time for successfully implementation. The COVID-19 pandemic has eliminated some structural resources that can contribute to personal development such as a semester abroad (Lederer et al., 2021). This may also explain why this study crafting strategy did not increase in the IGs. Increasing challenging demands significantly increased in IG2, possibly due to the focus on resources in this group, which may have strengthened participants to seek new challenges.

No intervention effect was found on increasing social resources, aligning with a job crafting intervention review (Devotto and Wechsler, 2019), which also reported no effect on this strategy. Students reported a decrease in interaction, communication, and support due to the COVID-19 pandemic (Hoss et al., 2021). This might have limited students’ opportunities to increase their social resources during online lectures at T2 and T3.

Decreasing hindering demands significantly increased in IG1, consistent with the results of a study crafting and some job crafting interventions (van Wingerden et al., 2017a; Körner et al., 2022). However, as this strategy also increased in the WLC, it seems partly intuitive, particularly during stressful periods like the shift to online lectures and exam preparation. Studies from the work context confirm that decreasing hindering demands is an effective strategy especially during stressful times (Demerouti et al., 2017). Interestingly, in IG2, this behavior remained stable, possibly due to an increased capacity to cope with stressors due to their focus on resources.

For self-undermining, an increase was observed in the WLC, while it decreased in IG2 from T2 to T3 and remained stable in IG1. As this behavior has not yet been investigated in intervention contexts, our results provide novel insights, suggesting that SD-R-based interventions can mitigate dysfunctional behaviors that typically increase over the course of a semester.

Our mediation analyses indicated that mindfulness mediated the effect of the interventions on several SD-R outcomes. This is in line with the assumptions of a gain cycle between resources, engagement, and job crafting, as well as the buffer hypothesis postulating that resources can also impact variables of the health-impairment path (Bakker and Demerouti, 2014, 2017). Our study confirms that mindfulness can help promoting engagement and study crafting, while countering self-undermining. This further confirms the suitability of integrating it within the SD-R framework, given its influence on both the health-impairment path and the motivational path.


5.1 Theoretical contributions

Our study contributes to the literature in three significant ways: First, it extends the literature on the SD-R framework by demonstrating that SD-R-based interventions can actively influence the postulated paths. Since we confirmed intervention effects on mindfulness, study crafting, and self-undermining in addition to exhaustion, our study also contributes to the validation of an extended SD-R framework. Additionally, our mediation analyses underscore the importance of personal resources within the SD-R framework, highlighting their role in influencing both behavioral (i.e., study crafting, self-undermining) and well-being outcomes (i.e., engagement).

Second, our study contributes to the literature on interventions in higher education settings. While existing reviews indicate heterogeneous effects of online stress management or mindfulness interventions (e.g., Harrer et al., 2019; Dawson et al., 2020), our findings indicate that the SD-R framework represents a novel effective intervention approach. Thereby, our study also addresses the critical need for further evidence-based support programs for students (Mülder et al., 2022).

Third, our research adds to the understanding of proactive and dysfunctional student behavior. A study crafting intervention only increased the study crafting strategy of decreasing hindering demands (Körner et al., 2022), while our intervention had an impact on a broader range of study crafting strategies (i.e., increasing structural resources and increasing challenging demands). This suggests that the intervention focus on balancing resources and demands can achieve different effects than a study crafting intervention. Moreover, our study is pioneering in demonstrating that interventions can positively affect self-undermining, which, to our knowledge, has not been previously investigated in an intervention in either the academic context or work context.



5.2 Limitations and suggestions for further research

Although our study was carefully planned and conducted, it has some limitations that should be considered in future research: First, we focused on a limited set of study demands, study resources, and personal resources, with some showing no significant intervention effects. Future studies could explore the impact of SD-R-based interventions on a broader range of study resources (e.g., qualification potential) and study demands (e.g., incompatibility of study and private life) (Gusy et al., 2016). Similarly, the impact of these interventions on other outcome variables that have already been examined in cross-sectional studies in the context of the SD-R framework such as life satisfaction or performance could be examined (Schaufeli et al., 2002; Lesener et al., 2020).

Second, currently there are no validated scales for assessing study crafting and self-undermining among students. Therefore, scales developed and validated for the work context were adapted to the higher education context. Although most scales exhibited satisfactory reliability, the results concerning study crafting and self-undermining should be interpreted with caution. Therefore, future research should prioritize the development and validation of such measurement instruments.

Third, the changing study conditions during the course of our study (online vs. face-to-face lectures, exam phase at follow-up) may also have influenced our results, as discussed earlier. Future research should consider varying time points and examine the longer-term impact of SD-R-based interventions (i.e., one semester later) as some effects may only emerge over time, as evidenced in a job crafting intervention study in the work context (van Wingerden et al., 2017b).

Fourth, our study’s generalizability is limited by the specific demographic composition of the sample. The sample consisted predominantly of women and bachelor’s students at a single university of applied sciences. At the same time, Herbst et al. (2016) emphasize that women show higher stress levels compared to men, students at universities of applied sciences compared to students at universities, and bachelor’s students compared to master’s students. Thus, our intervention targeted a particularly vulnerable population, which has a high practical value for this target group, but further limits its transferability of the results. Future studies could address these points and also investigate whether sociodemographic variables or personality traits (e.g., regulatory focus) influence how students respond to the resources-intervention compared to the demands-intervention.

Last, self-report data, while appropriate for capturing subjective well-being and personal perceptions regarding the own study environment, is susceptible to common method bias (Podsakoff et al., 2003). Future studies might incorporate peer or lecturer ratings for a more comprehensive assessment of certain variables.



5.3 Practical implications and conclusion

Our study demonstrated that SD-R-based interventions are effective in enhancing mindfulness and study crafting behavior, and mitigating self-undermining and exhaustion among students. Notably, our study underscores that brief interventions, requiring only 3–4 h over 2 weeks, can yield positive outcomes, which also meets students’ preference for compact stress management solutions and online interventions (Seidl et al., 2018; Harrer et al., 2019). Therefore, a key practical implication of our study is the great potential of our interventions for higher education institutions as a cost-effective, and time- and resource-efficient way to support students. A notable observation is that the intervention group focusing on resources (IG2) exhibited more positive intervention effects. This suggests that interventions emphasizing resource enhancement are particularly impactful.

However, beyond implementing targeted interventions, it is crucial for higher education institutions to create a study environment that facilitates the adjustment of resources and demands. This involves creating opportunities for personal growth and autonomy, such as diverse extracurricular activities or flexible course choices. In addition, lecturers should pay attention to fostering social resources such as communication, support, feedback, and interaction. To counteract accumulation of demands and associated stress, higher education institutions should also ensure a distribution of academic demands across the semester, for example, by staggering exam schedules and assignment deadlines.

In conclusion, it should be noted that demands and resources can fluctuate greatly over the course of a semester, and study conditions can change rapidly due to external circumstances such as the COVID-19 pandemic (Körner et al., 2021). The SD-R framework provides an adaptable and responsive basis for interventions that can help customize demands and resources to respond flexibly to changing circumstances. While our intervention warrants further refinement and testing, we conclude that SD-R-based interventions offer a promising measure for improving student well-being by creating an optimal balance of demands and resources.
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Footnotes

1   The ZPP is a cooperative association of statutory health insurance funds in Germany, which reviews and certifies preventive health programs based on the “Leitfaden Prävention” [Prevention Guideline] in accordance with uniform qualitative standards.
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Background: Promoting wellness as a predictor of sustainable development empowers schools to model healthy behavior. The multiple interactions in real and virtual environments that today's youth are subjected to force schools to explore effective educational strategies to provide a quality education for students and their families.
Purpose: This study examines the relationship between academic procrastination, assessment anxiety, subjective wellbeing, and academic performance.
Methods: A convenience sample of 322 undergraduate students () was used, and questionnaires were administered to students measuring academic procrastination, cognitive test anxiety, and subjective wellbeing. For the same target group, the level of academic performance was identified using personal reports. The questionnaires were administered between May and June 2023 in an online format. For the data analysis, we applied correlational analysis and path analysis using.
Results: Both test anxiety and academic procrastination negatively correlate with performance and subjective wellbeing, leading to decreased performance and subjective wellbeing. Procrastination correlates positively with test anxiety. Cognitive test anxiety partially mediated the relationship between academic procrastination and subjective wellbeing and fully mediated the relationship between academic procrastination and academic performance. Thus, high procrastination leads to decreased performance and subjective wellbeing both directly and indirectly through increased test anxiety, leading to decreased performance and subjective wellbeing.
Significance/discussions: As a result of theoretical and practical investigations, it emerges that joint action of educational actors is required in the generation of effective educational strategies for the prevention and control of procrastination and evaluation anxiety, given the fact that both a high level of procrastination as well as assessment anxiety led to the decrease of students' wellbeing, to the registration of low academic performances. In the long term, disruptive behavior (procrastination and anxious behavior) could generate low social and professional performance, which is a research question for a future longitudinal study.
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1 Introduction

The issue of procrastination and assessment anxiety concerns more and more specialists in the educational field, given their negative effect on the desirable development of students. According to some studies on procrastination understood as a postponement of solving various tasks (1, 2), the need for educational interventions to facilitate/determine behavioral self-regulation was highlighted (behavior derived from a mix of cognitive, affective, and motivational abilities). Also, studies on assessment anxiety classified as social phobia (3), fearful emotions and somatic reactions, their negative feelings continue to increase until they begin to experience a panic attack (4) they highlighted the importance of self-regulated learning. We consider the negative effects and subsequent implications of assessment anxiety and procrastination regardless of gender or type of procrastination (5–8). Considering the sources of assessment anxiety which mainly include students' uncertainty about the nature/content of the requirements formulated, the expected results as well as their ability to satisfy these requirements (9) it is necessary to intervene on the control of metacognitive beliefs, especially since it is known that repetitive negative thinking and anticipatory exaggeration of the consequences of failure is one of the defining characteristics of evaluation anxiety (10). Also, we consider the negative effect of procrastination/postponement on academic performance, stress, wellbeing, mental health (10–19). The negative and low association between procrastination and academic performance is highlighted in several studies, with the emphasis that procrastination is sometimes harmful, sometimes harmless, but certainly useless (20). At the same time, it confirms the negative relationship between procrastination and academic performance (21), it should be emphasized that procrastination has the effect of registering a reduced degree of wellbeing (22, 23), with the mention that it is necessary to take into account cultural education regarding the negative effects of procrastination on wellbeing (12), which implies because active procrastination can have a beneficial effect on psychological wellbeing (24–26). Moreover, psychological wellbeing is a negative predictor of procrastination (27). Procrastination increases stress in young adulthood, being more common in men than in women (28–30). It should be noted that negative emotions are associated with a lower level of psychological wellbeing (18). Of course, some gaps are reported regarding the causes of procrastination, such as emotions or other antecedents generating situational/contextual and/or dispositional procrastination (31). Therefore, preventive strategies should be considered in order to overcome procrastination, which affects academic results, satisfaction, and wellbeing (32), especially since test anxiety and time management have also been associated with academic procrastination (33). So, time management and psychological effort in the multidimensional approach to perfectionism must be considered when the goal is to reduce procrastination (34, 35). Procrastination and assessment anxiety are significantly related to low levels of self-efficacy for self-regulation (10, 36). There are factors that cause anxiety among students correlated with academic performance, namely peer acceptance, uncertainty about the nature of expected demands, and their ability to meet these demands (9), doubts about their intellectual capacities, their time management capacities (37, 38), insufficiently defined institutional standards for marking quality items, concerns about the fairness of certain types and assessment tools (e.g., across studies undertaken, students reported that oral presentations and high-stakes written assignments caused them more anxiety) (39). The range of anxiety-generating factors also includes the parenting style faced by the student (40–42), the negative, repetitive thinking about the consequences of failure that can lead to self-judgment and over-identification (10, 43). It should be emphasized that all these factors are added to those generated by learning in open spaces, as a result of online education (44). Self-assessment of the level of procrastination and active involvement in school-related tasks are rated as good/valid and available solutions for students to reduce/diminish the negative influence of procrastination in their further development, including professional (45–47). Other educational intervention strategies for reducing procrastination are related to increasing organizational group pressure in the context of a positive learning environment (48), developing cognitive and non-cognitive skills, increasing self-efficacy, self-control (48–52), increasing social resilience, given that social anxiety partially mediates the relationship between resilience and procrastination (53). Because there is a positive association between fear of failure and academic procrastination on the one hand and a negative association between self-regulation subscales and academic procrastination on the other, it is necessary to intervene by developing self-regulation strategies and inhibiting/neutralizing fear of failure, balanced distribution of the workload, practicing learning in stimulating environments (11, 54, 55). According to the latest studies on the role of context in vulnerability to procrastination, we understand the need to focus attention on those ongoing stressful circumstances that could slow down the self-regulation process and consequently increase vulnerability to procrastination (56), especially as the irrational nature of this habit of delaying the start or completion of an action/task is known (57), although the repercussions of the delay are realized (20, 58). Moreover, procrastinating behavior persists in many procrastinators who wish to continue having such experiences (59) and those who seek help for self-regulation problems inherent in procrastination do so more because of feelings of shame associated with procrastination (60). Thus, procrastination is a significant negative predictor of subjective wellbeing, which suggests to us that difficulty in completing tasks on time is an indicator of decreased mental health and decreased life satisfaction in an individual, with procrastination being a predictor of subjective wellbeing (25, 27), especially when we talk about active, controlled, directed procrastination (24).

Therefore, adding to the aforementioned findings, we bring forth the idea that individuals' academic procrastination might be a significant predictor of subjective wellbeing and academic achievement. More specifically, we hypothesized that:

H1. Academic procrastination and cognitive test anxiety are negatively related to subjective wellbeing and academic achievement.

H2. Academic procrastination is positively related to cognitive test anxiety.

H3. Cognitive test anxiety mediates the negative relationship between academic procrastination and subjective wellbeing.

H4. Cognitive test anxiety mediates the negative relationship between academic procrastination and academic achievement.

The concern of the authors of the study as trainers in education is to achieve high academic performance by students and ensure a subjective wellbeing makes the research focus on highlighting the causes that contribute to the decrease in academic performance.

The study contributes to highlighting the relationship between procrastination, and subjective wellbeing and school performance, by analyzing the explanatory role of cognitive test anxiety on the relationship between procrastination and subjective wellbeing, and school performance, and consequently to indicate the directions of educational action in order to achieve the school health necessary for individual and social progress.



2 Materials and methods


2.1 Participants and procedure

The convenience sample comprised of 322 undergraduate students (66.5% women and 33.5% men) aged 18 to 27 years (M = 22.53, SD = 6.60). The sample of subjects was selected from the students of the specializations: Pedagogy, Teachers for primary and preschool education at Babes-Bolyai University, Cluj-Napoca After providing informed consent, participants completed the questionnaire online. The students were informed that their participation was voluntary and that the answers were confidential.



2.2 Research design

A cross-sectional study design is considered to be optimum, since it investigates the relationships between academic procrastination, cognitive test anxiety, and subjective wellbeing at a certain time.



2.3 Measures

Academic procrastination: Academic procrastination was assessed by five five-point Likert scale items (1 = strongly disagree; 5 = strongly agree) adapted from the Academic Procrastination Scale-Short Form (61). The English version was translated into Romanian and then back translation into English was used in order to ensure semantic equivalence. A sample item is “I put off projects until the last minute.” Cronbach's alpha is 0.88. Average scores were computed, with higher scores reflecting more academic procrastination. In order to verify the factorial validity of the scale, we used confirmatory factor analysis (CFA). For the model fit, we applied the maximum-likelihood estimation and reported the following fit indexes: Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Standardized Root Mean Square Residual (SRMR), and Root Mean Square Error of Approximation (RMSEA). The indices of the confirmatory factor analysis revealed an acceptable to excellent fit of the one-factor solution as proposed by the author (with one pair of errors correlated): χ2(4) = 8.88, p > 0.05, : χ2/ df = 2.22; CFI = 0.99; TLI = 0.98; SRMR = 0.02; RMSEA = 0.06, 90% CI: [0.00, 0.11].

Cognitive test anxiety: The cognitive test anxiety was assessed using the Cognitive Test Anxiety Scale-Short Form (CTAS-SF) (62). The CTAS-SF is a 17-item revision to the original CTAS that uses a four-point Likert scale (1 = not at all like me, 4 = very much like me) and was validated on the Romanian population (40). A sample item is “My mind goes blank when I am pressured for an answer on a test.” Cronbach's alpha is 0.93. Average scores were computed, with higher scores reflecting a more cognitive test anxiety.

Subjective wellbeing: Subjective wellbeing was assessed using the Satisfaction with Life Scale (63). SWLS is a 5-item scale that used a seven-point Likert scale (1 = strongly disagree, 7 = strongly agree) and was validated on the Romanian population (64). A sample item is: “In most ways, my life is close to my ideal.” Cronbach's alpha is 0.83. Average scores were computed, with higher scores reflecting a greater life satisfaction.

Academic performance: Students' academic performance was measured by their anterior semestrial grade. Students were asked to report their anterior semestrial grade as part of a brief demographic questionnaire. The Romanian grading scale ranges from 1 (poor) to 10 (outstanding).



2.4 Data analyses

The data analyses were conducted using IBM SPSS and AMOS version 24.0. First, we calculated descriptive statistics, Cronbach's alpha, and correlations between measures. Then, path analysis using maximum likelihood estimation was conducted to examine our research hypotheses regarding the mediating effect of cognitive test anxiety on the relations between academic procrastination, and subjective wellbeing and academic performance. To evaluate the overall fit of the model to the data, the following elements were calculated in the present study: chi-square statistic (χ2), χ2/df ratio, Standardized Root Mean Square Residual (SRMR), Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI), and Tucker-Lewis Index (TLI) (65, 66). Goodness-of-fit criteria were used in the current study that acknowledged the potential for acceptable (χ2/df ratio < 3, CFI and TLI > 0.90, SRMR < 0.10, RMSEA < 0.08) and excellent fit (χ2/df ratio < 2, CFI and TLI > 0.95, SRMR < 0.08, RMSEA < 0.05). For mediation analyses, we used bootstrapping with 5000 bootstrap resamples to examine indirect effects in mediation models. Confidence intervals that do not contain zero indicate a significant indirect effect (mediation).




3 Results


3.1 Preliminary analyses

Descriptive statistics are reported in Table 1. As control variable, age was significantly positively correlated with subjective wellbeing (r = 0.16, p < 0.01), academic performance (r = 0.21, p < 0.001), cognitive test anxiety (r = −0.12, p < 0.05), and academic procrastination (r = −0.23, p < 0.001). An independent sample t-test was computed to analyze if there are gender differences regarding the main variables of the study. Results show that women have higher scores than men at subjective wellbeing [t (320) = 3.87, p < 0.001], academic performance [t (320) = 3.41, p < 0.001], cognitive test anxiety [t (320) = 2.51, p < 0.05], and academic procrastination [t (320) = 3.08, p < 0.01].


TABLE 1 Correlations among the main study variables.

[image: Correlation table showing the relationships between variables: academic procrastination, cognitive test anxiety, subjective wellbeing, and academic performance. Means (M) and standard deviations (SD) are listed. Notable correlations include cognitive test anxiety with academic procrastination (0.27*), and academic performance with academic procrastination (-0.19*) and cognitive test anxiety (-0.20*). N equals 322; significance at p less than 0.001.]



3.2 Associations among main study variables

Zero-order correlations among variables are reported in Table 1. Academic procrastination was significantly negatively associated with subjective wellbeing (r = −0.22, p < 0.001) and academic performance (r = −0.19, p < 0.001) (H1), whereas significantly positively with cognitive test anxiety (r = 0.27, p < 0.001) (H2). Cognitive test anxiety was also significantly negatively correlated with subjective wellbeing (r = −0.19, p < 0.001) and academic performance (r = −0.20, p < 0.001) (H3). Hypotheses H1, H2, and H3 are therefore supported by our results.



3.3 Path analysis testing the mediation role of cognitive test anxiety

In order to test our mediation hypothesis, a path analysis was conducted with academic procrastination as an independent variable, cognitive test anxiety as a mediator variable, and subjective wellbeing and academic performance as the dependent variables. The proposed mediation model (see Figure 1) had a good to perfect fit to the data (χ2 (1) = 0.507, p > 0.05, TLI = 1.05, CFI = 1.00, RMSEA = 0.00, 95% CI [0.00, 0.13], SRMR = 0.02).


[image: Flowchart depicting relationships between academic procrastination, cognitive text anxiety, subjective well-being, and academic performance. Academic procrastination positively affects cognitive text anxiety (0.27) and negatively affects subjective well-being (-0.18) and academic performance (-0.15). Cognitive text anxiety negatively impacts subjective well-being (-0.15) and academic performance (-0.15). R² values are 0.07 for cognitive text anxiety, 0.06 for subjective well-being, and 0.06 for academic performance.]
FIGURE 1
 Path analysis testing the mediating role of cognitive test anxiety in the relations between academic procrastination and subjective wellbeing and academic performance. Standardized coefficients were reported. **p < 0.01. ***p < 0.001.


The results of path analysis (Figure 1) showed that academic procrastination positively predicted cognitive test anxiety (β = 0.27, p < 0.001). Further, cognitive test anxiety negatively predicted both subjective wellbeing (β = −0.15, p < 0.01) and academic performance (β = −0.15, p < 0.01). Academic procrastination negatively predicted subjective wellbeing (β = −0.18, p < 0.01) and academic performance (β = −0.15, p < 0.01). The model explained 6 % variance of subjective wellbeing and 6 % variance of academic achievement.

The results of mediation analyses are presented in Table 2. The indirect effect of academic procrastination on subjective wellbeing (−0.040, 95 % CI [−0.083, −0.008]), and academic performance (−0.042, 95 % CI [−0.090, −0.011]) through cognitive test anxiety was significant. The direct effect of academic procrastination on subjective wellbeing was significant, and also the direct effect of academic procrastination on academic performance was significant. Therefore, hypothesis H4 was supported as cognitive test anxiety partially mediated the relation between academic procrastination and subjective wellbeing and between academic procrastination and academic performance.


TABLE 2 Standardized estimates of the direct, total and indirect effects of academic procrastination on subjective wellbeing and academic achievement through cognitive test anxiety.

[image: Table showing mediating effects of cognitive test anxiety (CTA) on academic performance (AP) and subjective wellbeing (SWB). Direct, total, and indirect effects are displayed with significance levels. Indirect effects are provided with 95% confidence intervals. Results are based on 5000 bootstrap samples. Academic procrastination (AP), cognitive test anxiety (CTA), and subjective wellbeing (SWB) are indicated with levels of significance: \( p < 0.05 \), \( p < 0.01 \), and \( p < 0.001 \).]




4 Discussion

The recorded results are in agreement with some of the studies that addressed the issue of procrastination, evaluation anxiety, and, respectively, wellbeing. Thus, procrastination correlates negatively with student performance; in other words, school performance is negatively affected by procrastination and procrastination behavior (7, 23). At the same time, procrastination also correlates negatively with subjective wellbeing (7, 16, 29, 32, 54). Of course, it must be stated that in the interpretation of the results, we associated procrastination with passive procrastination, conceptually making the difference between active and passive procrastination, given the fact that active procrastination can be a sign of psychological wellbeing, of wellbeing (24), we can thus consider that some form of procrastination does indeed improve student performance and wellbeing (25). Also, it should be emphasized that the study highlighted the existence of gender differences in terms of the study variables, in the sense that women develop a procrastinating and anxious behavior toward evaluation higher than men on the one hand, but also academic performance and wellbeing taller than men, on the other hand. At the same time, the fact that the age of the subjects correlated positively with two variables of the study (subjective wellbeing, and academic performance) and negatively with the other two study variables (cognitive test anxiety, and academic procrastination) indicates that in adolescence, and especially in girls, attention should be focused on managing anxiety evaluation and procrastination. The study's results confirm, in agreement with other studies (19, 27), that procrastination correlates positively with test anxiety, while test anxiety correlates negatively with academic performance (43). So, given the negative effect of procrastination/ postponement on academic performance and wellbeing (5, 11–19) academic procrastination must be discouraged by building positive, collaborative, and effective learning environments (67). Likewise, the effects of procrastination on wellbeing could be modified by developing self-regulation mechanisms (11, 12), based on educational programs (8), even more so with a moderately significant negative relationship was found between self-regulation skills and students' test anxiety levels (36, 47). Levels of anxiety and procrastination were significantly related to low levels of self-efficacy for self-regulation (19), and our study, consistent with other studies, also showed a negative correlation between test anxiety and performance (40) and subjective wellbeing. Also, the study highlighted the existence of a partial mediating effect of test anxiety on the relationship between procrastination and subjective wellbeing and a fully mediating effect of test anxiety on the relationship between procrastination and performance; in other words, increased stress causes increased procrastination among students and vice versa (14). To develop self-regulatory skills and manage student procrastination, it is recommended to consider providing mentoring/guidance by career education specialists (45). In the case of online learning, self-regulation is achieved with increased difficulty, the risk of procrastination being greater, given the multiple variables, the learner faces: task strategy, mood adjustment, self-evaluation, environment structure, time management, and help-seeking (68). For a sustainable education, the lines of action derived from the conducted study aim to achieve wellbeing by reducing and controlling procrastination and evaluation anxiety. Reducing the stress generated by assessment anxiety can be achieved through a better organization of learning activities (active-participative, collaborative, and connectivist approach), effective time management, and emotional management of disruptive situations that generate academic procrastination.

The fact that our study showed that cognitive test anxiety partially mediates the negative relationship between academic procrastination and subjective wellbeing and academic performance, tells us that high academic procrastination leads to low subjective wellbeing and low academic performance not only directly, but also indirectly through increased cognitive test anxiety, which in turn leads to low subjective wellbeing and low academic performance. Thus, decreasing students' cognitive test anxiety through various self-regulated learning strategies and anxiety control techniques could reduce, in part, the negative effect of academic procrastination on subjective wellbeing and academic performance.



5 Conclusion

The recorded results marked the determining/influencing relationship of procrastination as a predictor of academic performance and perceived subjective state. We also identified a negative relationship between the level of evaluation anxiety and that of wellbeing.

Based on the analysis of results we can state that there is a need for educational intervention to control/reduce/eliminate academic procrastination. Disruptive behavior that generates stress as a result of evaluation anxiety inevitably leads to a decrease in wellbeing and the level of academic performance, which, as a consequence, calls for the learning of regulatory behavior. The study carried out unequivocally highlighted the fact that a high level of procrastination leads to a decrease in performance and subjective wellbeing both directly and indirectly, by increasing test anxiety, which in turn leads to a decrease in performance and subjective wellbeing. At the same time, as an element of specificity, the direct contribution of the study consists in understanding the interdependencies between procrastination - evaluation anxiety - wellbeing - school performance, the relationship of inverse proportionality between procrastination - evaluation anxiety and wellbeing - academic performance, in the sense that a high degree of anxiety and procrastination causes the recording of low levels of wellbeing and school performance In the context of sustainable education, we are in a position to emphasize the need for the responsible involvement of educational actors in controlling anxiety and procrastination behavior. The educational programs offered by specialists need to be doubled through the responsible involvement of each learner in their training so that the self-regulation of learning can be supported on an ever wider scale, regardless of whether we are talking about synchronous learning or asynchronous. Self-regulatory actions require careful attention to detail according to individual needs and interests, but without them, there is no chance of academic success and comfortable wellbeing. Achieving and maintaining wellbeing is a condition of sustainable development, which is an imperative of contemporary society. The study carried out confirms the need for responsible interventions at school/ university institutional level, but also for staff, teaching staff, and students alike.

Other successful educational mechanisms and strategies derived from specialized literature support the eradication of assessment anxiety by resorting to specific strategies such as: analyzing the levels of competence at the level of student groups, followed by an interactionist mediation (69); receiving positive feedback that has a buffering effect whereby post-negative arousal feedback remains low, relative to post-negative arousal feedback experienced among those who received negative feedback first (42); increasing perception students regarding their ability to cope with the stressful test situation (70); motivational strategies and techniques to bring students to a point of anxiety necessary for cognitive mobilization (71); addressing the most suitable assessment forms/tools, given that there are some studies confirming a strong relationship between test anxiety and the tool used; there was a statistically significant decrease in the mean anxiety score on the WTA scales for students administered the computer-based exam compared to the paper-based exam (2.48 vs. 3.90; p < 0.05) (72). It is suggested that both students' and teachers' technological knowledge/skills should be substantially improved to reduce test anxiety.



6 Limitations and implications of the study

Limitation of the study can be related to the selection of the sample of subjects. Given the fact that participation in the study was voluntary, the questionnaires being loaded in Google forms, there was an imbalance in the composition of the sample regarding gender differences (the female gender being the majority. For a better relevance of the research results, the size of the sample of subjects could be expanded not only at the national level, but also internationally, including regarding the level of studies, respectively bachelor's level and master's level, analyses will be carried out to highlight the registration of differences according to the level of studies.

Another aspect to point out is represented by the direct implications of the study, which are subsumed under the educational aspects and operate in the area of the necessary reduction of procrastination and evaluation anxiety in order to achieve favorable academic performance and a satisfactory state of wellbeing. Therefore, more extensive research oriented toward experimental interventions in the educational field could be enlightening on strategies that reduce procrastination and assessment anxiety in students.

Along the lines of future research directions, the approach of exploring and testing other mediator potentiators of evaluation anxiety and procrastination can be included. - For example, through a comparative analysis of the impact of online vs. traditional learning environments on procrastination and test anxiety, other mediators/facilitators can be identified, which once recognized can be removed through specific psychopedagogical interventions or through self-regulation. At the same time the role of cultural factors in the anxious behavior in the assessment could be investigated, as well as the role in the adoption of procrastination attitudes, especially since it is known that cultural factors can encourage both desirable and disruptive behavior.

Last but not least, interventions to support students and prevent procrastination should focus on programs that primarily increase the student's proactive attitude, planning skills, self-monitoring and effective time management, and awareness emotional and emotional regulation as a response in situations of stress and evaluation anxiety (73). At the same time, given the significant correlations between future time perspective, fatalistic and hedonistic present time perspective, and academic procrastination (74), it is recommended to implement various educational coaching strategies that activate future temporal orientation while decreasing fatalistic and hedonistic present temporal orientations.
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Introduction: Mental health literacy is viewed as a significant factor that may facilitate an individual’s pursuit of professional psychological assistance. However, it is important to explore further influencing factors that might underlie this association. This study, employing the framework of the Theory of Planned Behavior (TPB), aims to examine the relationship between mental health literacy and the behavior of seeking professional psychological help, with a focus on the potential mediating roles of perceived stigma and social support in this context.
Methods: We surveyed 911 college students in seven regions of China (406 males and 505 females, aged between 19 and 25 years old; Mage = 19.65, SD = 1.41) utilizing self-report measures, including the Mental Health Literacy Questionnaire, Professional Psychological Help-Seeking Behavior Scale, Professional Psychological Help-Seeking Stigma Scale, and Perceived Social Support Scale. A chain mediation model was developed to analyze the interconnections between mental health literacy, stigma related to seeking psychological help, perceived social support, and professional psychological help-seeking behaviors.
Results: The mediation effect analysis indicates that: (1) mental health literacy significantly positively correlates with professional psychological help-seeking behaviors; (2) both perceived social support and professional psychological help-seeking stigma significantly mediate the relationship between mental health literacy and professional psychological help-seeking behavior; (3) perceived social support and the stigma associated with seeking professional psychological help play a chained mediating effect between mental health literacy and the behavior of seeking professional psychological help.
Discussion: This study found that mental health literacy indirectly facilitates professional psychological help-seeking behaviors by enhancing the perception of social support and reducing the stigma associated with seeking such help. These findings help in understanding how improving mental health literacy and perceived social support while reducing stigma can increase the likelihood of individuals seeking professional psychological assistance. The results are significant for enhancing the utilization of mental health services and implementing mental health education programs in universities.
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1 Introduction

Between 2010 and 2020, 13.7% of Chinese university students experienced anxiety, and 20.8% experienced depression (Chen et al., 2022). Similarly, the World Health Organization surveyed first-year college students from 19 universities across eight countries. These studies found that about one-third of the students had at least one common DSM-IV classified disorder, including anxiety, mood, or substance-related conditions. Specifically, the data showed that 35.3% of students had experienced these disorders in their lifetime, with a 31.4% prevalence in the past 12 months (Auerbach et al., 2018). The mental disorders can be treated and, in some cases, prevented (Bienvenu and Ginsburg, 2007; Barrera et al., 2009). Despite the availability of psychological counseling services in universities, over 91% of individuals with mental disorders do not receive adequate treatment (Chen, 2018). While Chinese universities have enhanced mental health services and established counseling centers, many students in need still do not seek effective help, preferring self-reliance initially (Gulliver et al., 2010; Vidourek et al., 2014; Li et al., 2016). Research has identified multiple factors influencing the pursuit of professional psychological help. Preferences for self-management, low perceived need, poor mental health literacy, and financial concerns contribute to a reluctance to seek help (Schnyder et al., 2017; Furnham and Swami, 2018; Shahwan et al., 2020). Stigma, misconceptions about psychiatric treatment, and fear of therapy significantly deter people from seeking help (Jiang and Xia, 2006; Li, 2015; Vidourek and Burbage, 2019). Thus, understanding the factors and internal mechanisms of seeking professional psychological help is vital to improve the use of mental health services in universities and prevent severe outcomes like psychological crises from stress.


1.1 Mental health literacy and professional help-seeking behavior

Mental health literacy includes knowledge and concepts aiding in the identification, management, and prevention of mental illnesses, alongside self-help and support skills (Jorm et al., 1997; Jorm, 2012; Ahmad et al., 2021; Galyautdinova et al., 2022). This literacy covers knowledge of mental disorders, attitudes, stigma, positive mental health, seeking psychological help, and efficacy in help-seeking efforts (Bjørnsen et al., 2017; Fu and Zhang, 2018). It reflects the knowledge, attitudes, and behaviors individuals develop to promote personal and others’ mental health and to address mental disorders (Jiang, 2020). Many studies show a positive correlation between mental health literacy and seeking professional psychological help (Jung et al., 2017; Kim et al., 2020; Lindow et al., 2020; Calear et al., 2021; Fung et al., 2021). A systematic review of 53 studies found that 96% showed a strong positive correlation between mental health literacy and young people’s attitudes towards seeking professional psychological help (Radez et al., 2021). Mental health literacy can improve the behavior of seeking professional psychological help (Tomczyk et al., 2018; Gorczynski et al., 2020). However, research findings vary. For instance, short-term interventions for mental health literacy and destigmatization may boost knowledge and reduce stigma (Lanfredi et al., 2019) but not necessarily increase help-seeking behavior (Gulliver et al., 2012a,b; Lindow et al., 2020). Other studies indicate that improving mental health literacy may alter public attitudes towards help-seeking more than the behavior of seeking help itself (Lumaksono et al., 2020).



1.2 Stigma of psychological help-seeking and professional psychological help-seeking behavior

Stigma related to mental illness and seeking psychological help is a major barrier to engaging in help-seeking behaviors and accessing mental health services (Vogel et al., 2006; Clement et al., 2015; Kantor et al., 2017; Schnyder et al., 2017). Specifically, stigma around seeking psychological help can result in reluctance, refusal of assistance, and avoidance of psychotherapy (Vogel et al., 2006; Tucker et al., 2013; Lannin et al., 2015). Individuals with mental disorders may avoid seeking help to dodge labels of mental illness and subsequent stereotypes and discrimination (Shechtman et al., 2018; DeLuca et al., 2020). Help-seeking stigma involves derogatory labels for those seeking psychological help, encompassing both public and self-stigma (Hao and Liang, 2011; Michaels et al., 2012; Yu et al., 2022). Public stigma involves negative perceptions from society about seeking psychological help, whereas self-stigma is the internalization of these views by individuals with mental disorders, affecting their willingness to seek help (Wu et al., 2016; Keum et al., 2018; Drury et al., 2022). This study examines the stigma surrounding seeking psychological help.

The Theory of Planned Behavior (TPB) posits that attitudes, subjective norms, and perceived control over actions correlate with individual behavior (Ajzen, 1991). The stigma of seeking psychological help includes emotional and cognitive components, like prejudice against mental illness (Schomerus et al., 2019) and negative views of psychological counseling. This stigma is directly linked to mental health literacy and relates to the pursuit of professional psychological help-seeking behaviors. Thus, the stigma of seeking psychological help could act as a mediator between mental health literacy and professional psychological help-seeking behaviors. Studies show that stigma related to seeking psychological help acts as a mediator between mental health literacy and professional help-seeking behaviors. Many studies find that stigma significantly negatively associates with professional psychological help-seeking behaviors (Wu et al., 2013; Cheng et al., 2018). A systematic review revealed a negative correlation between stigma and mental health help-seeking (Clement et al., 2015). Self-stigma in college students predicts their attitudes towards professional psychological help (Jennings et al., 2015). Another review highlights stigmatization as a major barrier for Chinese adults accessing mental health services (Shi et al., 2020). Conversely, some studies suggest mental health literacy negatively predicts stigma towards psychological help-seeking. A study involving 1,775 Chinese participants showed a negative correlation between mental health literacy and public devaluation and discrimination against those with mental health issues (Yin et al., 2020). Additionally, the stigma’s mediating role between mental health literacy and attitudes towards seeking psychological help was preliminarily confirmed in Korean university students (Kim et al., 2020). Therefore, we hypothesize that stigma towards seeking professional psychological help mediates the relationship between mental health literacy and professional psychological help-seeking behaviors.



1.3 Perceived social support and professional psychological help-seeking behavior

Perceived social support, crucial in psychological help-seeking research, involves an individual’s belief in the availability and evaluation of social support (Barrera, 1986). Given the ongoing physical and mental development of college students, their perception of social support plays a crucial role. This sense of being respected and understood is likely intricately connected to their attitudes towards seeking professional psychological help.

Research into the relationship between perceived social support and professional psychological help-seeking behaviors is twofold, with inconsistent findings. Some studies show a significant positive correlation between perceived social support and attitudes towards seeking help, suggesting that ample social support predicts positive attitudes towards professional psychological help (Zheng et al., 2016). Conversely, other studies reveal a negative correlation between social support and mental health service utilization (Snowden, 2007; Maulik et al., 2009). The second aspect concerns the mediating role of perceived social support in buffering against the negative effects of adverse events on attitudes towards professional psychological help-seeking (Huang et al., 2020). Studies suggest that perceived social support negatively correlates with self-stigma in help-seeking and mediates the relationship between self-stigma and seeking professional psychological help (Zhang, 2019). Scholars highlight the moderating role of perceived social support, which diminishes the negative connection of self-stigma with attitudes towards professional psychological help (Xue, 2021).

The inconsistency in research findings highlights the need for further investigation into the relationship between perceived social support and professional psychological help-seeking behaviors. The mediating role of perceived social support between mental health literacy, psychological help-seeking stigma, and professional psychological help-seeking behaviors requires more exploration and validation. Perceived social support directly and negatively affects mental health stigma, which, in turn, reflects the level of mental health literacy (Birtel et al., 2017). Conversely, perceived social support softens the harmful effects of self-stigma on attitudes towards seeking professional psychological assistance (Bu et al., 2023). Thus, perceived social support could serve as a mediator in the relationship between mental health literacy and professional psychological help-seeking behaviors.



1.4 Potential chain mediating models

Professional psychological help-seeking is a complex process associated with factors like mental health literacy, supportive social networks, and stigma (Jorm, 2000, 2012; Gulliver et al., 2010; Cornally and McCarthy, 2011; Rüsch et al., 2014; Chen et al., 2020). To understand how mental health literacy works on professional psychological help-seeking behavior, while considering cognitive factors (i.e., perceived social support) and emotional factors (i.e., stigma associated with seeking psychological help), this explanation can draw upon the Theory of Planned Behavior (TPB) (McEachan et al., 2011; da Conceição et al., 2024). The Theory of Planned Behavior (TPB) suggests beliefs shape attitudes, norms, and behavioral control, which predict intentions, ultimately driving behaviors (Fishbein and Ajzen, 2010). Within the TPB framework, an individual’s behavioral intentions and perceived behavioral control together may shape the final behavior. One finding emphasized the significance of both attitude and perceived behavioral control in forecasting the intentions and actions of Chinese college students regarding help-seeking, and highlighted a discrepancy between their intentions and actual behaviors in seeking help (Wang et al., 2023). Another study indicated that attitudes were the strongest determinant of intentions to seek help, with coping effectiveness and stigma also playing significant roles. A Theory of Planned Behavior (TPB)-based model was shown to effectively predict the intentions and actions of college students with psychological issues in seeking professional assistance (Pan and Hao, 2023). In this context, mental health literacy can indirectly facilitate the pursuit of professional psychological help by boosting perceived social support and mitigating the stigma linked to seeking such help. Reducing stigma via perceived social support enhances individuals’ perceived behavioral control, thus potentially increasing the likelihood of action towards seeking professional psychological help. This elucidates the pivotal role of mental health literacy in augmenting social support perceptions and diminishing stigma, ultimately possibly empowering individuals to seek the professional help they need. Thus, perceived social support and the stigma associated with professional psychological help-seeking may play a chained mediating role between mental health literacy and professional psychological help-seeking behavior.



1.5 The current study

Mental health literacy, linked to psychological help-seeking stigma, perceived social support, and help-seeking behaviors, needs more research to fully understand its relationship with help-seeking behaviors. This study aims to explore how mental health literacy, psychological help-seeking stigma, and perceived social support correlate with professional help-seeking behaviors, focusing on the mediating roles of stigma and social support in this relationship. Given these established connections above, we gathered data from Chinese university students to analyze a model delineating how mental health literacy link to professional psychological help-seeking behaviors, mediated by stigma and perceived social support. More specifically, we propose the following research hypotheses (refer to Figure 1):

[image: Flowchart showing relationships between mental health literacy, perceived social support, psychological help-seeking stigma, and professional psychological help-seeking behavior. Arrows indicate hypothesized pathways: H1 links mental health literacy to professional help-seeking behavior; H2 links to perceived social support; H3 links to psychological stigma; H4 connects perceived social support to professional help-seeking behavior, and psychological stigma to professional behavior.]

FIGURE 1
 The hypothesized model of mental health literacy, psychological help-seeking stigma, perceived social support, and professional psychological help-seeking behavior.



H1: Mental health literacy significantly positively correlates with professional psychological help-seeking behaviors;
H2: Perceived social support significantly mediates the relationship between mental health literacy and professional psychological help-seeking behaviors;
H3: Professional psychological help-seeking stigma significantly mediates the relationship between mental health literacy and professional psychological help-seeking behaviors;
H4: Perceived social support and the stigma associated with seeking professional psychological help play a chained mediating effect between mental health literacy and the behavior of seeking professional psychological help.






2 Methods


2.1 Participants

We performed a cross-sectional study involving Chinese college students, randomly sampled from seven regions across China. After providing informed consent, participants completed the questionnaire online. Initially, the study involved 1,178 university students. After excluding for partial responses, completing the survey in less than 30 s, or uniform responses across items, the final sample size was 911 (406 males and 505 females, aged between 19 and 25 years old; Mage = 19.65, SD = 1.41), yielding a 77.33% response rate. The Research Ethics Committee of Hangzhou Normal University approved this study.

Table 1 displays the demographic characteristics of the 911 participants (505 females, 406 males), including freshmen through seniors and graduate students. Of the study’s participants, 80 individuals (8.8%) reported seeking professional psychological counseling services.



TABLE 1 Descriptive of socio-demographic (N = 911).
[image: A table displaying survey data with columns for gender, grade, and whether participants seek professional psychological help. Gender: 406 males (44.6%), 505 females (55.4%). Grade breakdown: 667 freshmen (73.2%), 128 sophomores (14.1%), 15 juniors (1.6%), 34 seniors (3.7%), 67 graduates and above (7.4%). Seeking help: 80 yes (8.8%), 831 no (91.2%).]



2.2 Measures


2.2.1 Mental health literacy

Mental health literacy was evaluated with the Chinese Mental Health Literacy Scale (MHLS) developed by Ming et al. (2021), based on Jung et al.’s original version (Jung et al., 2016). The scale comprises three subscales—mental health knowledge (with 12 items, e.g., “Psychological counseling is an effective method to treat depression”), beliefs (with 10 items, e.g., “Recovery from mental illness primarily depends on luck or fate”), and resources (with 4 items, e.g., “I know where to get mental health services such as on-campus psychological counseling”)—for a total of 26 items. Participants rated their agreement on a six-point scale from 1 (strongly disagree) to 5 (strongly agree), where 6 indicated a lack of knowledge on the item. Scores for knowledge are based on positive responses, for beliefs on reverse scoring, and for resources on a dichotomous scale (0 for ‘do not know’, 1 for others), with higher scores indicating greater mental health literacy. The Chinese MHLS has demonstrated good reliability and validity (Ming et al., 2021). In this study, the Chinese MHLS showed excellent internal consistency (Cronbach’s α = 0.951). The subscales for knowledge, beliefs, and resources recorded Cronbach’s α coefficients of 0.970, 0.977, and 0.937, respectively, indicating acceptable reliability. Furthermore, confirmatory factor analysis affirmed the scale’s model fit: χ2/df = 3.027, CFI = 0.978, TLI = 0.976, SRMR = 0.028, RMSEA = 0.047.



2.2.2 Professional psychological help-seeking behavior

The assessment of professional psychological help-seeking behavior is conducted using the Professional Psychological Help-Seeking Scale. Inspired by Wu et al.’s (2011) research, Weng (2021) revised and developed the scale. Wu et al. focused the scale’s measurements on attitudes towards mobile healthcare applications, perceived behavioral control, subjective norms, and behavioral intentions. This was aimed at evaluating medical professionals’ psychological attitudes and perceptions related to adopting mobile health technology, to understand and predict their usage behavior. Weng adapted Wu et al.’s scale by substituting “the use of mobile devices in wireless healthcare” with “professional psychological help-seeking behavior,” localized the scale with revisions, and confirmed its reliability with a Cronbach’s α of 0.93, denoting high reliability (Weng, 2021).

The scale includes subscales for measuring attitudes towards psychological counseling (with 4 items, e.g., “Seeking psychological counseling is a good idea”), subjective norms (with 3 items, e.g., “People important to me such as family and close friends would think: Under necessary conditions, I should seek psychological counseling”), perceived behavioral control (with 3 items, e.g., “I have sufficient resources, knowledge, and ability to undergo psychological counseling”), and behavioral intention (with 3 items, e.g., “When I have access to psychological counseling, I am inclined to experience it”), comprising a total of 13 items rated on a five-point Likert scale. Participants rated their agreement with each item on a scale from 1 (strongly disagree) to 5 (strongly agree), where higher scores suggest a higher propensity for seeking professional psychological help. The scale showed good internal consistency in this study, with a Cronbach’s α of 0.884. The subscales for psychological counseling attitudes, subjective norms, perceived behavioral control, and behavioral intentions reported Cronbach’s alpha coefficients of 0.931, 0.922, 0.789, and 0.925, respectively, indicating they all fall within acceptable ranges. Additionally, confirmatory factor analysis confirmed the scale’s model fit, evidenced by indices: χ2/df = 2.028, CFI = 0.993, TLI = 0.991, SRMR = 0.026, RMSEA = 0.034.



2.2.3 Psychological help-seeking stigma

The Stigma for Seeking Professional Psychological Help Scale (SSPPH) assessed participants’ stigma towards seeking psychological help. Revised by Hao and Liang (2011) from the Stigma Scale for Receiving Psychological Help (SSRPH) by Komiya et al. (2000) and the Self-Stigma of Seeking Help Scale (SSOSH) by Vogel et al. (2006), the scale measures public and self-stigma, each with 5 items (e.g., “It is best for one to hide from others that they have seen a psychologist” “Seeking psychological help would make me feel less intelligent”). Participants rated each item on a 5-point scale from 1 (strongly disagree) to 5 (strongly agree), where higher scores signify greater stigma towards seeking professional psychological help. The Chinese version of the SSPPH has shown good reliability and validity (Hao and Liang, 2011). In this study, the SSPPH showed good internal consistency (Cronbach’s α = 0.892), with self-stigma and public stigma subscales recording Cronbach’s α of 0.888 and 0.893, respectively, indicating acceptable reliability. Additionally, confirmatory factor analysis affirmed the scale’s model fit: χ2/df = 2.909, CFI = 0.988, TLI = 0.983, SRMR = 0.024, RMSEA = 0.046.



2.2.4 Perceived social support

The Perceived Social Support Scale (PSSS) was utilized to evaluate participants’ perceived social support. This study’s PSSS, revised from the original scale by Blumenthal et al. (1987), was developed by Jiang (1999). It comprises subscales for family support, friend support, and other support, each with 4 items (e.g., “My family is capable of offering me tangible and concrete help” “When faced with challenges, I can depend on my friends” “I can share joys and sorrows with some people”), making a total of 12 items rated on a seven-point scale. Participants rated their agreement with each item on a scale from 1 (strongly disagree) to 7 (strongly agree), where higher scores reflect greater perceived social support. The PSSS has demonstrated strong reliability and validity (Jiang, 1999). The PSSS showed excellent internal consistency in this study (Cronbach’s α = 0.925), with Cronbach’s α for the family support, friend support, and other support subscales being 0.921, 0.904, and 0.921, respectively, indicating reliable measurement. Furthermore, confirmatory factor analysis confirmed the scale’s model fit indices: χ2/df = 2.246, CFI = 0.992, TLI = 0.990, SRMR = 0.036, RMSEA = 0.037.




2.3 Procedure

The survey was conducted online via the Wenjuanxing platform—a professional service for surveys, exams, assessments, and voting. It specializes in offering users powerful, user-friendly tools for designing questionnaires, collecting data, creating custom reports, and analyzing survey results. Initially, researchers designed the survey, input, and edited content on Wenjuanxing, generating a QR code for the questionnaire. Subsequently, researchers shared the QR code with students through DingTalk, explaining the informed consent process and questionnaire completion. After consenting, participants scanned the QR code to access the questionnaire, starting with an online informed consent form that detailed the study’s purpose, confidentiality measures, and participant rights. Upon agreement, they proceeded to the survey, beginning with demographic questions followed by four subsequent questionnaires. Completing the survey took about 20 min. Participants could exit the survey at any time, and a sincere thank you was displayed upon completion. After removing invalid responses, 911 questionnaires were analyzed.



2.4 Data analysis

Internal consistency, descriptive statistics, and correlational analyses were conducted with SPSS 25.0, and model fit and mediation effects were assessed using AMOS 24.0. Descriptive analysis, internal consistency checks, and Pearson’s correlation analysis were initially performed using SPSS 25.0. AMOS 24.0 was then used to assess the serial mediation of professional psychological help-seeking stigma and perceived social support between mental health literacy and professional psychological help-seeking behavior, and to evaluate the structural equation model’s fit. Results showed a CMIN/DF (chi-square to degrees of freedom ratio) of 4.317 and an RMSEA of 0.060, both within acceptable limits, indicating a reliable and applicable model. Other fit indices, including the IFI, CFI, and TLI, ranged from 0.9 to 1, demonstrating good structural validity and fit of the model.




3 Results


3.1 Preliminary and correlation analyses

Exploratory factor analysis in SPSS 25.0, using Harman’s single factor test, identified 12 factors with eigenvalues greater than 1. The first common factor explained 34.76% of the variance, below the 40% threshold, indicating minimal common method bias. Therefore, common method bias is not a significant concern in this study. Descriptive statistics and Pearson correlation analyses focused on mental health literacy, professional psychological help-seeking stigma, perceived social support, and help-seeking behaviors. Findings revealed significant correlations between mental health literacy, professional psychological help-seeking stigma, perceived social support, and help-seeking behaviors. Mental health literacy negatively correlated with stigma (r = −0.485, p < 0.01) and positively with help-seeking behaviors (r = 0.597, p < 0.01) and social support (r = 0.392, p < 0.01). Stigma negatively correlated with help-seeking behaviors (r = −0.636, p < 0.01) and social support (r = −0.533, p < 0.01), while social support positively correlated with help-seeking behaviors (r = 0.615, p < 0.01) (Tables 2, 3).



TABLE 2 Average scores and overall averages for all variable dimensions.
[image: A table displays dimensions related to mental health and psychological behavior. It includes categories such as Mental Health Literacy, Professional Psychological Help-Seeking Behavior, Stigma of Seeking Professional Psychological Help, and Perceived Social Support. Two columns are shown: "Dimensional average M ± SD" and "Total average M ± SD." Each category lists specific elements like mental health knowledge, beliefs, and attitudes toward counseling, with corresponding statistical measurements.]



TABLE 3 Descriptive statistics and correlation analysis of all variables.
[image: A correlation table displays the relationships among four variables: Mental Health Literacy, Stigma of Seeking Professional Psychological Help, Perceived Social Support, and Professional Psychological Help-seeking Behavior. The table includes mean values and standard deviations for each variable. Correlation values are presented with significance levels where ** indicates p<0.01. Significant correlations include a negative correlation between stigma and help-seeking behavior, and positive correlations between perceived social support and both mental health literacy and help-seeking behavior. Sample size is 911.]



3.2 Mediation analyses

Structural equation modeling analyzed theoretical hypotheses, using mental health literacy as the predictor, perceived social support and professional psychological help-seeking stigma as mediators, and attitudes and behaviors towards psychological help as outcomes. Using Amos 24.0, the model’s fit was assessed, yielding χ2/df = 4.317, RMSEA = 0.060, IFI = 0.951, CFI = 0.963, TLI = 0.951. These indices suggest the model exhibits a strong fit, rendering the mediation model acceptable (see Table 4).



TABLE 4 Structural equation model fit index.
[image: Table displaying model fit indices: Chi-square/df is 4.317, Incremental Fit Index (IFI) is 0.951, Goodness of Fit Index (GFI) is 0.963, Tucker-Lewis Index (TLI) is 0.951, and Root Mean Square Error of Approximation (RMSEA) is 0.060.]

After controlling for gender, age and grade, mediation analysis (depicted in Figure 2 and Table 5) reveals significant direct effects: mental health literacy positively associates with perceived social support (β = 0.61, p < 0.001) and negatively links to professional psychological help-seeking stigma (β = −0.61, p < 0.001). It also positively affects professional psychological help-seeking behavior (β = 0.54, p < 0.001), whereas professional psychological help-seeking stigma negatively correlates with this behavior (β = −0.40, p < 0.001). Additionally, perceived social support positively affects professional psychological help-seeking behavior (β = 0.19, p < 0.001). The mediation effects were assessed using the bias-corrected nonparametric percentile Bootstrap method. The 95% Bootstrap confidence intervals for the mediation effects do not include 0, demonstrating that professional psychological help-seeking stigma and perceived social support significantly mediate the relationship between mental health literacy and help-seeking behavior. The mediation effects are manifested through three distinct paths:

	1. Mental health literacy → perceived social support → professional psychological help-seeking behavior;
	2. Mental health literacy → professional psychological help-seeking stigma → professional psychological help-seeking behavior;
	3. Mental health literacy → perceived social support → professional psychological help-seeking stigma → professional psychological help-seeking behavior.

[image: Diagram showing the relationships between factors affecting professional psychological help-seeking behavior. Mental health literacy is influenced by resources, beliefs, and mental health knowledge. It impacts perceived social support, psychological help-seeking stigma, and professional psychological help-seeking behavior. Professional help-seeking behavior is also influenced by perceived support and stigma, and it affects attitude towards psychological counseling, subjective norms, perceived behavioral control, and behavioral intention. Statistical values indicate the strength and direction of relationships.]

FIGURE 2
 The final chain mediation model. *p < 0.05, **p < 0.01, and ***p < 0.001. Controlling for gender, age, and grade.




TABLE 5 Chain mediation model.
[image: Table showing pathways related to mental health literacy and professional psychological help-seeking behavior. It includes total, direct, and indirect effects with pathways involving perceived social support and psychological help-seeking stigma. Each pathway is listed with standardized regression coefficient (β), standard error (SE), lower and upper bounds of ninety-five percent confidence interval (Boot LLCI and Boot ULCI). Values for β range from 0.043 to 0.498.]

The indirect effect of mental health literacy on professional psychological help-seeking behavior via perceived social support was significant (β = 0.130, 95% CI = 0.102 to 0.160), contributing to 39.98% of the relative mediating effect. Similarly, the indirect effect via stigma associated with seeking professional psychological help was significant (β = 0.147, 95% CI = 0.117 to 0.178), accounting for 45.26% of the relative mediating effect. Additionally, the sequential indirect effect through both perceived social support and stigma was significant (β = 0.043, 95% CI = 0.031 to 0.057), with a relative mediating effect of 13.16%.




4 Discussion

This study, focusing on mental health literacy and college students’ propensity to seek professional psychological help, examines the combined effects of mental health literacy, the stigma of seeking psychological help, perceived social support on this propensity, leading to the following main conclusions:

	1. Mental health literacy significantly positively correlates with professional psychological help-seeking behaviors;
	2. Perceived social support significantly mediates the association between mental health literacy and the propensity to seek professional psychological help;
	3. The stigma of seeking professional psychological help strongly mediates the relationship between mental health literacy and the inclination to seek help;
	4. Perceived social support and the stigma of seeking professional psychological help are significantly associated in a chained mediation with how mental health literacy relates to the inclination to seek help.


4.1 The direct effect of mental health literacy on seeking professional psychological help

In line with our hypothesis, we found a direct link between mental health literacy and professional psychological help-seeking behavior, aligning with previous findings (Tomczyk et al., 2018; Ratnayake and Hyde, 2019; Gorczynski et al., 2020; Kim et al., 2020; Lindow et al., 2020; Calear et al., 2021; Fung et al., 2021; Radez et al., 2021). Enhanced mental health literacy is associated with improved help-seeking behavior. Students possessing higher levels of mental health literacy demonstrate an enhanced capability to recognize mental disorders and a more pronounced tendency to pursue professional psychological assistance (Gorczynski et al., 2017; Rafal et al., 2018). Consequently, this increases the probability of seeking assistance for mental health concerns via personal or alternative approaches (Xiao and Yang, 1987). This finding can be attributed to two main factors: First, understanding mental health and psychological disorders significantly enhances awareness of crucial psychological symptoms, prompting individuals to proactively seek professional assistance (Goldney et al., 2002; Jorm and Kelly, 2007; Siegenthaler et al., 2012; Fung et al., 2021). Second, proficiency in mental health knowledge diminishes prejudice and discrimination against mental illness (Thornicroft et al., 2007; Nemec et al., 2015; Clough et al., 2018; Fang et al., 2020). This, in turn, probably fosters an objective perspective towards psychological counseling and treatment and reduces the reluctance and stigma associated with seeking help for psychological disorders.



4.2 The mediation effect of the stigma related to professional psychological help

The study suggested that the stigma linked to seeking professional psychological assistance acts as a mediator between mental health literacy and the behavior of seeking such help, in line with prior studies (Vogel et al., 2006; Clement et al., 2015; Schnyder et al., 2017; Shechtman et al., 2018; DeLuca et al., 2020). First, mental health literacy significantly predicts lower stigma towards seeking professional psychological help and enhancing literacy levels can mitigate this stigma (Shi et al., 2020; Yin et al., 2020). Second, the stigma tied to seeking professional psychological help negatively associates with behavior, where both public and self-stigma are harmful, as shown in previous studies (Wu et al., 2013; Cheng et al., 2018). Self-stigma regarding seeking psychological help stems from broader public stigma. In highly stigmatized environments, this external stigma is often internalized, leading to avoidance and rejection of professional help (Brenner et al., 2019). Among college students, unfamiliarity with mental health resources and perceptions of insufficient time are recognized barriers to seeking professional assistance (Czyz et al., 2013; Marsh and Wilcoxon, 2015; Jennings et al., 2017; Lui et al., 2022).



4.3 The mediation effect of perceived social support

This study discovered that perceived social support serves as a mediator between mental health literacy and the pursuit of professional psychological assistance. This aligns with prior studies highlighting the positive association of knowledge and beliefs with mental disorders, along with social support, on the pursuit of mental health assistance (Eisenberg et al., 2007; Woodward et al., 2008; Lakey and Orehek, 2011; Downs and Eisenberg, 2012). First, mental health literacy is a strong predictor of perceived social support, encompassing the knowledge and concepts essential for identifying, managing, and preventing mental disorders, along with self-help and aiding others (Jorm et al., 1997; Jorm, 2012). A high level of mental health literacy fosters greater perceived social support, enhancing individuals’ confidence that psychological issues are supportable and understandable through increased awareness and access to assistance channels. Second, perceived social support significantly positively predicts professional psychological help-seeking behavior, consistent with some research findings: higher levels of perceived social support are related to more positive attitudes towards seeking help (Miville and Constantine, 2006; Koydemir-Özden, 2010; Çebi and Demir, 2019). Enhancing knowledge about mental health and disorders fosters more positive attitudes towards these conditions, aiding college students in maintaining their and others’ mental well-being, managing mental disorders, and supporting others (Puspitasari et al., 2020). Through this process, individuals feel more supported and understood, reducing the stigma associated with self-help and aiding others with mental disorders, thereby encouraging professional psychological help-seeking behavior.



4.4 The chain mediating models

The correlation between mental health literacy and seeking professional psychological assistance can be further understood through the chain mediating effect of stigma related to seeking professional help and perceived social support, in alignment with the initial hypothesis.

First, mental health literacy indirectly facilitates professional psychological help-seeking behaviors by enhancing the perception of social support and alleviating the stigma associated with seeking professional psychological assistance. Higher mental health literacy often positively links to a better understanding of mental health’s significance and the need for professional assistance, fostering a positive attitude towards seeking help (Lauber et al., 2003; Tomczyk et al., 2018; Lumaksono et al., 2020). This positive attitude could prompt more open discussions about mental health, enhancing the perception of social support. Perceived social support reflects the attitude that seeking help is both accepted and supported. Consequently, perceiving high social support may lead individuals to believe their social network, like family and friends, supports their decision to seek professional psychological assistance (Kawachi and Berkman, 2001; Thoits, 2011). This perception acts as a positive social pressure, encouraging actions like seeking psychological help and reducing fears associated with social stigma (Chang et al., 2021). Perceived social support can mirror actual support and resources available to an individual, where higher levels of perceived support foster courage and confidence to tackle challenges, enhance support from interpersonal relationships, motivate help-seeking behaviors, and lessen the effects of self and public stigma on seeking professional psychological help, thereby increasing the likelihood of seeking such assistance.

Second, mental health literacy enhances the likelihood of engaging in professional psychological help-seeking behaviors by fostering the perception of social support and strengthening individuals’ perceived behavioral control. Stigma linked to seeking professional psychological help can diminish individuals’ perceived behavioral control, making them feel unable to seek help due to fears of being stigmatized or receiving negative judgments (Barney et al., 2006; Eisenberg et al., 2009; Schomerus et al., 2012; Cheng et al., 2013). However, if the impact of stigma is mitigated through perceived social support, individuals might feel they have greater capacity to overcome these barriers, thereby enhancing perceived behavioral control. As previously stated, perceived social support can counteract the negative effects of stigma on seeking professional psychological help (Birtel et al., 2017; Bu et al., 2023), affirming the protective role of perceived social support (Zhang, 2019; Xue, 2021).

Thus, this study discovers that perceived social support and the stigma associated with seeking professional psychological help play a chain-mediated role between mental health literacy and seeking professional psychological assistance. Mental health literacy plays a crucial role in enhancing the concept of social support and reducing stigma, ultimately enabling individuals to seek the professional help they need. This series of interactive processes collectively foster an individual’s tendency to seek and accept professional psychological help when faced with mental distress.




5 Conclusion

Using path analysis, the study indicates a positive association between mental health literacy and the tendency to seek professional psychological help. Additionally, it examined the sequential mediation of perceived social support and stigma in the context of mental health literacy and the stigma of seeking professional psychological help. This offers insights to encourage proactive engagement in seeking psychological assistance among college students, to enhance the use of mental health services, and to support their psychological well-being.

Based on these findings, two primary strategies are recommended: first, to deepen students’ understanding of mental disorders and psychological counseling services through mental health education; second, to encourage proactive help-seeking behavior. This helps to create a clear practical framework for university mental health education programs. Given that mental health literacy is significantly associated with reduced stigma in seeking professional psychological help and recognizing the harmful effects of public and self-stigma, universities are encouraged to improve students’ understanding of mental disorders and psychological counseling services (Nutbeam, 2000; Wright et al., 2006; Kelly et al., 2007; Reavley et al., 2012). A finding indicated that a brief intervention to counteract stigma corresponded with improved attitudes toward seeking help among university students, with variations observed among specific subgroups (Shahwan et al., 2020). This strategy has the potential to reduce public stigma, prevent its transformation into self-stigma, lower student resistance to psychological support, and boost their willingness to independently seek professional psychological assistance.

Furthermore, the research indicates that enhancing perceived social support may reduce the stigma’s negative effects on attitudes towards professional psychological help (Wu et al., 2013; Cheng et al., 2018). University mental health programs can also capitalize on this by strengthening the protective role of perceived social support in seeking professional psychological help. Schools are encouraged to enhance familial emotional support through parenting activities, develop peer support platforms, and provide comprehensive psychological services to further bolster school support. This has the potential to significantly improve the level of social support available to university students. Research has indicated that training focused on resources enhances how university students perceive and utilize social support, which decreases issues related to mental health and bolsters their strategies for coping (Schmiedl and Kauffeld, 2023). Moreover, enhancing students’ awareness of their social support can help to reduce oversights or misunderstandings, utilizing the regulatory effect of perceived social support in seeking professional psychological help and thus promoting such behavior. This approach emphasizes the importance of integrated strategies in university mental health education to better facilitate students’ psychological well-being and engagement with mental health services. For instance, a described project initiates a diverse plan that begins with educating Gatekeeper volunteers to promptly identify and refer students in need. It also includes the creation of a Student Observatory for continuous online symptom monitoring and implements a layered psychological support strategy. This program spans from initial digital self-help tools to individual therapy sessions, aiming to establish a thorough support network for university students’ mental health (Torres et al., 2023).

There are two primary limitations in this study. First, the cross-sectional study design constrains the research to depict the psychological help-seeking behavior and its influencing factors of the sample group at a specific time point, permitting only a limited interpretation of the correlations between variables and not the dynamic changes in the group’s behavior. Therefore, the study’s results are constrained in terms of causal inference. Second, this research faces limitations regarding the diversity of the sample’s geographic origins. Future studies may benefit from incorporating longitudinal tracking of the samples, thereby enabling the observation of the temporal dynamics of the variables. Additionally, exploring other potential influencing factors and their interplay could furtherly make the study of determinants of help-seeking behavior more comprehensive. Future studies might consider including a wider variety of cities in selecting participants’ birthplaces as well. Doing so would assist in comparing the psychological help-seeking behavior of samples from diverse areas and examining how regional cultural and economic factors connect with such behavior, thus enhancing the universal applicability of the research results.
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Introduction: Mental health challenges have still been widely pervasive among Chinese university students after the outbreak of the COVID-19 pandemic. This article aims to explore mental health challenges encountered by Chinese university students in the post-pandemic era and explain causes to these challenges using a qualitative approach.
Methods: We conducted six focus group interviews with university students in Zhuhai, China, and altogether 61 students including 43 female students, and 18 male students participated in the study.
Results: Our results indicate that sleep difficulties, anxiety, and stress are the three primary mental health challenges experienced by students. Academic pressure, social influence including peer pressure and pursuit of social acceptance, and pandemic related policies and measures are the causes to the above mental health challenges.
Discussion: The results of this study will inform the development of mental health promotion, intervention, and education activities for university students to bolster their resilience and cope with mental health problems in the post-pandemic era. Meanwhile, our results could illuminate the services stakeholders provide to university students in the future.
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1 Introduction

The global COVID-19 pandemic has brought far-reaching implications for people’s mental health, and it has still been severely affecting individuals’ mental health even after the outbreak stage of this pandemic (Rudolph and Zacher, 2020). Among the groups of people that have been greatly affected by this pandemic, university students in China pose themselves to be a group that is worth specific attention considering their increased mental health challenges and decreased level of mental health during the pandemic (Chen et al., 2020; Zhao et al., 2023).

Research has illuminated an upward trajectory of depressive symptoms among Chinese college students (Tang et al., 2018; Dong and Li, 2020). The prolonged psychological distress experienced by these students has been associated with diminished academic attainment, anxiety, depression, and suicidal behavior (Lu et al., 2015). Over the past decade, the incidence of mental health issues such as depression and suicide has been alarmingly high within the Chinese university student demographic. According to some studies, the prevalence of mental health disorders among Chinese university students ranges from 20 to 30% (Luo et al., 2021).

For Chinese university students, the alterations and challenges instigated by the pandemic have directly engendered repercussions on their psychological well-being. A large-scale survey reported that about 7.7% of college students had depressive symptoms during the pandemic (Chen et al., 2020). To date, previous research has established several common symptoms among university students in China, such as depression, anxiety, acute stress, and insomnia (Li et al., 2021). During the post-pandemic era, insomnia and depression are common symptoms of university students in Wuhan, the first city to suffer from the early stages of COVID-19 (Duan et al., 2022).

Preceding studies have substantiated that the negative effect precipitated by the COVID-19 outbreak and the attenuation of individual resilience consequent to persistent stressors can exacerbate the vulnerability of an individual’s the physical and psychological well-being (Ren et al., 2020). In the post-epidemic era, despite the gradual restoration of the physical health landscape, the deleterious ramifications on mental health stemming from the pandemic may endure or potentially intensify (Wang et al., 2022). Subsets of university students persist in grappling with depression, anxiety, acute stress, and insomnia subsequent to their return to school. Additionally, the degree to which COVID-19 exerts its influence on an individual’s day-to-day operational capacity evinces a positive correlation with compromised mental well-being (Wang et al., 2021). Students were concerned about the infection, which was related to the shortage of medical supplies, stressful quarantine, and public stigmatization in the early stages (Ding et al., 2023). Another factor that affected students was COVID-19-related regulations implemented by governments and universities. To restrict the spread of the virus and ensure public health, governments took the segregation and quarantine policy, and universities in China were sometimes under strict lockdown policies, which led to short- and long-term impacts on the education and mental health of university students (Elmer et al., 2020). The unpredictability of students’ life plans had also risen sharply, together with the update of the public health policies reflecting the fluctuation of the pandemic situations, which caused students’ stress and anxiety (Aristovnik et al., 2020; Huang et al., 2023). Existing longitudinal studies find that the level of stress, anxiety, and depression of Chinese university students has increased during the post-lockdown period (Li et al., 2020). Under these policies, students were faced with higher risks of social isolation and consequent mental disorders as a result of being quarantined and, thus, reducing their social activities, which became a vicious cycle (Aristovnik et al., 2020; Chen et al., 2020; Xu et al., 2022). As Chinese university students primarily lived on campus, it was hard for them to strictly follow the related university COVID-19 regulations while some of their peers did not, which would incur some students extreme behaviors (Ding et al., 2023). The dormitory relationships were more sensitive during this period as roommates had to stay together for a longer time in a state of stress with a lower sense of social support, which caused heightened stress of university students (Ma et al., 2020).

Another significant change for Chinese university students was switching their study mode from offline to online, which was a sudden shift in their learning patterns (Sahu, 2020). This abrupt shift created extra discomfort and challenges for students, which resulted in an increase in their psychological stress due to isolation and concentration problems (Yeung and Yau, 2022). Self-efficacy became one of the determining factors for online studying for students who could not go back to campus because of COVID-19 (Hong et al., 2023). Students needed time to adapt to the new study mode and adjust their learning habits accordingly, which would bring challenges to students’ mental health (Curelaru et al., 2022; Li and Che, 2022). Some students had concentration problems while learning online (Aristovnik et al., 2020). Students felt a decrease in peer interaction and an increase in isolation, and the isolation problem was further deteriorated by losing normal in-person contact with professors and peers (Ding et al., 2023).

Given the complicated factors that could induce Chinese university students’ mental health challenges during the post pandemic era, a holistic understanding and vigilance concerning the psychological well-being of Chinese university students is indispensable. While the preliminary stages of the pandemic have attracted increased research focus, relatively limited inquiry has been directed towards the post-COVID-19 period. Additionally, extant research within this realm predominantly assumes a quantitative orientation, necessitating greater incorporation of qualitative methodologies. To fill these research gaps, the present study aims to delineate the mental health problems encountered by Chinese university students during the post-pandemic era, accompanied by an exploration of underlying causative factors. This research holds pragmatic significance in unraveling the current psychological status of college students, proffering guidance for their improved adaptation to post-pandemic academic and personal realms. Furthermore, this study offers guidance for both Chinese and foreign universities to formulate interventions addressing the contemporary psychological state of university students, thereby facilitating their ability to navigate the manifold changes and challenges heralded by the post-pandemic era.



2 Methods

Between April and October 2022, data collection was conducted. During this timeframe, unwavering implementation of the general policy of “dynamic zero” was in effect, and the pandemic prevention and control policy adhered to the principles of taking prevention as the main focus, integrating prevention and treatment, adhering to scientific methods, and implementing hierarchical classification. The university at which data collection took place implemented a range of measures, encompassing closed-campus management, intensified scrutiny of various gatherings, and avoidance of large-scale gatherings unless deemed essential. Moreover, the university established nucleic acid testing facilities, mandating a minimum 72-h testing period for individuals entering or exiting campus premises.

To maximize the participation of students, a combination of online and offline strategies was employed. For online recruitment, pertinent information concerning the research project was disseminated within WeChat groups established to propagate health promotion information among university students. The selection of specific WeChat groups was conducted in consultation with student leaders. Concurrently, offline efforts included displaying posters containing study information at canteen entrances and student dormitories to facilitate recruitment. Additionally, snowball sampling was utilized to engage students through participants who had already taken part in the initial round of focus groups. All students expressing interest in participating were instructed to contact the project coordinators directly. The recruitment materials explicitly stated that participation was entirely voluntary and dependent on the student’s willingness. Participants were assured of confidentiality, anonymous coding of their identities, and the option to withdraw from the study at any time. Group rules were stated at the beginning of each focus group discussion to set up a safe and open atmosphere for participants. The information on mental health hotlines and on-campus counseling support was provided to all the participants in case they might develop any negative feelings during or after the focus group discussion. Ultimately, 61 students were recruited and participated in the 6 focus groups, comprising 43 female students and 18 male students (please see Table 1 for detailed focus group information). Participants’ ages ranged from 18 to 22 years, including 15 first-year students, 16 s-year students, 14 third-year students, and 16 fourth-year students who studied in the major programs including social work, sociology, applied psychology, food science, accounting, finance, and computer science.



TABLE 1 Focus group information.
[image: Table detailing six focus groups. Each group has a column for number of participants, mode, number of facilitators, length, and date. All sessions were conducted offline with three facilitators. Participant numbers range from seven to thirteen, with gender breakdowns provided. Session lengths vary from one hour and twenty-five minutes to one hour and forty-six minutes. Dates range from April 29, 2022, to October 14, 2022.]

Informed consent was acquired from each participant prior to their engagement in the focus groups. The interviews were conducted in Mandarin, which served as the participants’ primary language. On average, each focus group session extended to approximately 2 h. Facilitation of the focus groups involved two to three individuals, who comprised research team members or graduate trainees. The research members and trainees were from mental health-related disciplines including public health, social work, sociology, and psychology. To guide the focus group discussions, an interview guide was employed by the research team based on the literature review and current research gaps, aiming to delve into participants’ perceptions of mental health and mental illness, their insights into university students’ mental health issues and requirements, their perspectives on the underlying causes of university mental health problems, and their recommendations for this research endeavor. All of the focus group discussions took place in a lounge designed for students’ activities located in XX university (omitted the exact name here for the anonymous manuscript), which was convenient for participants to go to but meanwhile retained restrained access so that non-invited students would not be able to enter this lounge during the focus group discussions. All of the discussions were audio-recorded and subsequently transcribed verbatim in the Chinese language for data analysis purposes. The transcribed interviews were cross-validated by the research team members to ensure accuracy. Subsequently, the Chinese transcripts were translated into English by the first author and reviewed by the second author, both of whom possess bilingual proficiency and have been deeply involved in the research processes of this project.

The data analysis process was guided by McCracken’s (1988) thematic coding approach utilizing NVivo software. First, the first two authors who were engaged in the data collection process and who conducted undergraduate studies in China familirazed themselves with the data by repetitively reading the transcripts. Then, they meticulously examined the transcipts independently to establish a comprehensive understanding of the participants’ narratives. Subsequently, a line-by-line open coding technique was applied to identify key ideas expressed by the participants and concepts relevant to the research inquiries. An initial list of codes were identified from this inductive approach. These open codes were then organized into coherent themes based on their similarities and distinctiveness. A list of potential themes was identified, then the two coders evaluated the fitness of the extracted codes to a particular them that they made up, and then whether all the themes generated could encapsulate all of the collected data. A collaborative meeting between the two coders was conducted to deliberate, compare, and interpret the finalized themes. For the disagreements and ambiguity existed between the results of the two coders, in-depth investigations of the data instances coded were carried out to engage the coders to reflect on the assumptions that caused disagreements between them, as these assumptions might potentially shape their perspectives and limit their data interpretation. This two-step data analysis procedure facilitated the integration of diverse analytical perspectives from team members, ultimately yielding the most robust explication of the participants’ narratives. Consequently, this analytical process enhanced the depth of insights into the pertinent issues and bolstered the credibility of the research findings (Shenton, 2004). The thematic analysis enabled a comprehensive representation of the participants’ accounts, thereby augmenting the contextual transferability of this study (Houghton et al., 2013). The study has been granted ethical approval by XX (omitted the exact name here for the anonymous manuscript). The targeted recruitment objective encompassed 6 focus groups, each consisting of approximately 8 individuals. Inclusion criteria necessitated that participants should be above the age of 18 and enrolled at XX university (omitted the exact name here for the anonymous manuscript) located in Zhuhai, China.



3 Results


3.1 Mental health problems


3.1.1 Sleep difficulties

Students reported having sleep difficulties related to certain time points: the beginning of a new semester, the end of a semester, and the beginning of vacations. Many participants experienced sleep difficulties at the beginning of a new semester, as indicated by them, this was due to the adaptation issues of adjusting their vacation life routine to college life routine, and they were also away from their family and developed a sense of nostalgia.

 I left my hometown and parents to start college in a faraway city, and I felt so uncomfortable and nervous to be in a totally strange place, knowing no one and nothing. I had very serious problems going to sleep during that period and had to rely on sleeping pills to fall asleep each night. (Focus group 2 #, Student 9#, female).



Except for the beginning of a semester, the end of a semester with multiple final examinations coming in at the same time is also a critical time point when lots of university students develop sleep difficulties.


I always have problems going to sleep, but when it is during the final season, my sleep difficulties will further deteriorate. If there is a final examination tomorrow, then I will not be able to fall asleep tonight. What is worse, sleeping pills are not helpful at all under this circumstance. (Focus group 1 #, Student 1#, male).
 

Students have winter and summer vacations every year during their college studies, and some participants indicated that they had sleep difficulties during their vacations due to the loose schedule of their lives. The vacancy in students’ lives made them feel guilty that they had wasted their time and therefore could not catch up with their peers who might use the vacation time to do internships. Students who had a loose schedule stated that they wanted to pack up their schedule with study-related activities, however, they lacked the momentum to carry out those planned activities by not having a collective learning environment as they did in university.


I frequently have sleep difficulties, and different from my peers who have this problem during the academic semester, I encounter this issue when I go back home for vacations. I could lie on my bed for a couple of hours without feeling sleepy even a little bit. Rather than having too much on my mind that I cannot fall asleep, I have nothing on my mind and it makes me feel quite hollow and guilty for wasting my time. (Focus group 1#, Student 4#, female).
 



3.1.2 Anxiety

Participants indicated that anxiety was another mental health challenge faced by them. Participants perceived that their anxiety came from the life changes caused by measures to contain the COVID-19 pandemic. The Chinese government has implemented various measures to control the spread of COVID-19. These measures included strict lockdowns, mass testing, contact tracing, and mandatory quarantine. Moreover, a system of health codes that allowed individuals to show their health status and travel history was implemented, which was used to restrict movement in areas with high infection rates. These were effective measures to slow the spread of COVID-19 and reduce the infection rate. Nonetheless, they brought drastic changes and uncertainties to students’ lives in terms of study mode, social mode, and plans after graduation.

Online learning was the major learning mode during the outbreak of COVID-19, and it was still the case when a couple of new cases were confirmed in an area before China lifted its restrictions on COVID-19. The majority of the participants found they had relatively low learning efficiency and inconvenient when it came to work that required group collaboration and felt quite anxious.


I had to take online courses for 3 days after I came back to university, as there were newly confirmed COVID-19 cases in my hometown within the past 7 days, so I was asked to conduct a 3-day mandatory quarantine in a designated hotel by the local government. It was very troublesome to take online courses at the beginning of a semester when I needed to find groupmates to do group projects. While being trapped in a hotel room by myself, I was also underprivileged to find good students to form a group as I was not able to know who was in that class if I did not go to offline classes. (Focus group 3#, Student 11#, female).
 

Participants also complained that the sudden switch from offline learning to online learning rendered a drop in their academic performance, which made them extremely concerned and worried.


I hate online classes, and I had never taken online classes before the pandemic. However, after the pandemic outbreak, everything was switched online, and my grades dropped drastically because I had a hard time adjusting to learning online. (Focus group 3#, Student 1#, female).
 

In addition to the learning mode, the way participants socialize with other people was changed due to COVID-19. Instead of hanging out with their friends in person, participants spent more time on their online social networks to maintain contact with their friends. Socializing with people online was different from in-person communication, especially for students who had social anxiety disorders. As students could create different digital identities in the virtual world, and communication did not require eye contact or instant response like in-person communication did. Hence, they could be more flexible and less rigid when it comes to online socialization, which might hinder their ability to socialize with other people in person. Therefore, when students resumed offline learning and in-person socialization, some participants encountered more challenges in engaging in social life.


When I went back to school, I felt extremely anxious whenever I talked to my peers, especially to the people that I barely knew. It seemed that I was very talkative to other people, but only I knew it was because I was so nervous that only keeping talking would cover my anxiety when socializing with other people. (Focus group 3#, Student 1#, female).
 



3.1.3 Stress

Another mental health challenge reported by participants was stress, which resulted in poor physical health, lack of stamina, and sleep difficulties.


When I am under severe stress, I lack stamina, which is the condition I have been in recently. I cannot sleep very well at night, and my study efficiency is low, either. Besides, the stress reflects on my poor physical health, too, as I have not had any appetite for eating lately, and I even do not feel hungry even though I do not have one meal at the end of the day. (Focus group 6#, Student 7#, male).
 

One participant mentioned that his friend did self-harm to himself to reduce the overwhelming stress.


My friend scratches his wrist with a knife every time he feels stressed, which leads to multiple scars on his wrist. I tried to stop him from hurting himself like this, but he said that this is a good outlet for him to vent his stress. (Focus group 5 #, Student 2 #, female).
 

The implementation of school closures and related measures in response to the pandemic significantly disconcerted students, contributing to their experienced stress. The confinement imposed by school closures restricted students’ space, and opportunities for engaging in physical activities, and other pursuits, resulting in students’ increased time spent on social media platforms, and posing challenges in finding suitable avenues for stress reduction. As a consequence, students might encounter additional difficulties in self-adjustment and emotional management, which culminated in the accumulation of students’ persistent stress.


The closure of my university has greatly changed our behaviors. Previously, when we could leave the campus, my friends and I usually took a walk or hit different interesting places to let off some pressure. But now, confined to school premises, the options to de-stress are limited. (Focus group 1#, Student 3#, male).

During that extended university closure, I felt like I was losing my mind because I had no idea how to fill my time. It was driving me crazy. (Focus group 4#, Student 9#, male).
 

One participant reflected that exposure to negative news on social media had the potential to induce stress among university students.


I had more time spent on social media as the school closed, and there was not much to do. The news regarding the pandemic was everywhere, and the negative coverage of the pandemic really made me addicted to reading it. The more I was concerned about the pandemic, the more I read about the coverage. And I got more and more stressed out when I realized that I could not change the situation. (Focus group 1#, Student 3#, male).

This is an information explosion age with all sorts of news that are hard for my peers and me to distinguish, and we are immersed with news regarding the pandemic all day long, which creates a dull and severe atmosphere and makes us feel pressed all the time (Focus group 6#, Student 3#, female).
 

Moreover, students who had prior mental health challenges had more tough situations than their peers who did not experience any mental health challenges before the pandemic.




3.2 Causes of students’ mental health challenges


3.2.1 Academic performance

Academic performance poses severe challenges to participants’ mental health, which leads to their mental health disorders of anxiety and stress. Challenges students encountered in their study and peer pressure were two aspects of academic performance that accounted for the reasons why participants felt anxious and stressed.

First, challenges students encountered in their study, such as being unable to absorb new content, having trouble following their instructors during class, experiencing difficulties completing assignments, and so forth, imposed stress on their mental and physical health.


Studying in university is different from high school. The courses I take in university would not require me to submit objective answers like I used to when I was in high school. Therefore, I have had a difficult time adapting to university study, which has resulted in my unsatisfactory academic performance. I have been so anxiously concerned about my grades that I have lost my appetite and sleep quality for a long period. (Focus group 1#, Student 5#, female).
 

Participants stated that their stress levels and anxiety increased when mid-term and final examinations approached, as they were especially pressed by the challenges in their study.


I always feel extremely stressed out during examination season. One or two weeks before my examinations, I was worried that I could not review all the important contents and the more time I spent studying for final examinations, the more strongly I felt I was going to fail my examinations, as I found that I suddenly could not understand the contents that I thought I had very well learned previously. (Focus group 1#, Student 3#, male).
 

Except for the challenges students encountered in their study, participants indicated that peer pressure related to their academic performance was another source of stress and anxiety. Involution or neijuan is widespread among Chinese university students, which refers to students’ irrationality and over-competition over higher scores or more resources (Yi et al., 2022). Participants’ anxiety increased due to the pressure that they needed to follow their peers’ pathways or would be perceived as incompetent and incapable. Hence, participants felt concerned and anxious once they thought they lagged behind their peers.


It seems that we only have two options after we graduate: either doing a postgraduate program in China or overseas. If you do not choose between these options, people will regard you as abnormal and unsuccessful. Therefore, I feel quite restrained by competing with my peers to do something I do not like. I have been very anxious as I cannot choose to do what I like, and I dare not to give up pursuing a postgraduate program either. (Focus group 6#, Student 7#, male).

When my roommate studies in our dorm while the rest of us do not, we would be quite anxious, and we would wonder that how come our instructor did not assign any homework to us, which might affect our GPA if we do not do enough exercise. (Focus group 4#, Student 10#, female).
 

Participants mentioned that the general social atmosphere that supported the involution phenomenon imposed pressure on university students.


I consider that the social atmosphere actually intensifies our generation’s involution. The predominant discourse we are having now is that you have to become an elite, and you need to be the supporting pillar of this country. It seems to me that being normal means being unsuccessful under the current discursive framework. Therefore, I feel lots of pressure and quite depressed. (Focus group 6#, Student 6#, female).
 



3.2.2 Social influence

The primary reason for students experiencing stress stems from social influence, which incorporates explicitly two distinct aspects, namely, pursuing social acceptance and peer pressure. University students attach significant importance to gaining recognition from their peers and society (Neville et al., 2021). Nevertheless, the pursuit of social acceptance can become a source of stress as students strive to conform to societal expectations and adhere to specific standards or roles, which can be stressful as they are concerned about not being accepted or recognized.


A common reward crisis among my peers and me is our inability to generate a sense of self-worth. In this regard, I rely heavily on others to love, recognize, and praise me. Trying to make myself accepted by others, even in a situation that I feel uncomfortable and stressful. (Focus group 6#, Student 7#, male).
 

Participants reflected that most students tended to rely on external acknowledgment from others as a critical means to establish their self-worth while being unable to develop a sense of self-confidence and satisfaction from within. However, as the pandemic hit each university harshly, school closures made it impossible for students to socialize in person, which cut off an important channel for students to receive timely social support that helped to build up their sense of being accepted essentially.


I am a person that cannot live without positive feedback from my friends so that I can maintain my positive attitude toward life and study. Therein, when the university closed, and I could not hang out with my friends frequently, I felt very terrible, and it seemed that my source of positive energy had been cut off (Focus group 6#, Student 7#, male).
 

Concurrently, peer pressure was another source of students’ stress. Comparisons and rivalries often emerge among peers, leading some students to feel inadequate compared to others, thus inducing their feelings of inferiority and stress. A noteworthy interaction existed between social identity and peer pressure, wherein students, upon experiencing peer pressure, might intensify their efforts to align with social expectations in the quest for a sense of identity, thereby further exacerbating their stress levels.


I think the primary source of pressure comes from peer pressure within my friends. I have two amazing friends in my field of study, and we are very close to each other. I feel enormous pressure even though I know comparing myself to others is pointless. We are friends, but at the same time, we are also competitors in a way (Focus group 4#, Student 7#, female).
 



3.2.3 Pandemic-related factors affected students’ mental health

Changes in students’ lives caused by the COVID-19 pandemic became critical risk factors that endangered students’ mental health and inflicted them with heightened levels of anxiety and stress. The changes in students’ study mode and living arrangements significantly affected their mental health.

Except for the change in students’ study mode, changes in students’ accommodations also affected their mental health. Due to the containing of the spread of the virus, universities would close their campuses, and students needed to stay at home and have online courses. When staying at home, students had a longer time to be with their parents, which caused lots of conflicts and disagreements between them and their parents.

One participant stated that the reason she felt depressed when the university closed was that she had to stay at home and be with her parents for a long period. The intergenerational communication within her family had not been smooth during the process of growing up. Staying with her parents all day long made her feel that she was under close surveillance of her parents, which led to her uneasiness.


I am not used to working with others in the same room, making me uncomfortable. Therefore, when I had to work with my mom in the same room during the lockdown period, I could feel that she closely monitored every move I made, which bothered me severely. We did not have smooth or close intergenerational communication throughout the years that I grew up within my family, so my parents always seemed a bit far away from me, and they felt the same with me, too. When we were forced to stay together and communicate with each other, we all felt awkward and depressed and kept hoping that the pandemic could end immediately. (Focus group 2#, Student 5#, female).
 

Similar to Participant 5, who had uneasiness with her parents, another participant from the same focus group shared his conflicts with his parents. However, this participant tried to cope with the family stress by shifting their attention to study. Although he had a bumpy relationship with his parents during the lockdown when they were confined in their homes, he made significant progress in his academic performance.


In my case, my conflicts with my parents turned into my motive to study harder. When I was confined at home together with my parents, every little thing could trigger our arguments and conflicts, including the time I got up from bed, I ordered too many takeaways, my intimate relationship, and so forth. Since I could not control the pandemic, I had no idea when the conflicts between my parents and me would finish. What I could control was my own attention, so in order to become too depressed with the conflicts, I shifted my focus to my studies. I had never worked that hard before, as I wanted to numb myself with study and get myself away from the negative feelings inflicted by the conflicts. (Focus group 2#, Student 1#, male).
 

Besides living with parents due to the lockdown, another situation was that university students were confined to stay on campus and could not leave only if it were a medical or family emergency. On one hand, students were stressed and anxious about this lock-down situation of having to change their plans of traveling or going back home; on the other hand, students had a relatively simple life routine by only moving between their dorms and classrooms under this circumstance, which caused students’ intense relationships, especially with their dormmates, which deteriorated their mental health.


My university had been under lockdown for the last semester. For me, I was not a person who liked to frequently go out and have fun before the pandemic. Therefore, it was supposed not to be a big problem for me if I could not leave campus casually. However, what surprised me most was that I felt very depressed and anxious every time I received a notice from the university informing me that the lockdown measure would continue being implemented until further notice. What bothered me most was that we never had a clear idea of when this lockdown would be over. (Focus group 5#, Student 7#, female).
 

Though relational problems with roommates were stressors for many students, the campus lockdown caused by the pandemic made it more challenging for students to deal with their relationships with their roommates. The friction caused by different living habits tended to be intensified under lockdown, which imposed stress on students.


COVID-19 has made the relationship among my dormmates really intense. Though we had small bickering before, we always managed to patch up with each other. However, things got worse after the outbreak of the pandemic, maybe because everyone was all stressed out and frustrated, our bickering turned into verbal abuse and even physical attacks. Everyone gets angry easily and tends to turn against each other, even if it is only a very minor issue that might have been ignored previously. One of my dormmates told me that his mental health was severely affected and that he needed to take more medications, which influenced his life and study. (Focus group 1#, Student 3#, male).

What stressed me most and made me anxious was my relationship with my dormmate, who also happened to be my best friend from high school. We were all very depressed by the campus lockdown, but we dealt with our depression in different ways, with me trying to hold back emotions while she lashed out all her anger by frequently throwing or punching things in our dorm, which seriously bothered me. (Focus group 3#, Student 1#, female).
 

Many students’ schedules, study, and career plans after graduation had greatly changed due to the pandemic, as they needed to cancel their booked plans due to unexpected lockdowns or restrictions and reconsider their job stability. Traveling restrictions made students reconsider their prospective overseas study plan as they might not be able to easily or freely come back. Hence, some participants mentioned that they struggled with their future study plans. On the one hand, these participants wanted to pursue their further postgraduate study abroad; on the other hand, they were concerned about the overseas pandemic situations and, therefore, worried about their personal health, and traveling back to China faced many restrictions.


Because of the pandemic, I might not be able to come back within the next 2 years until I succeed in graduating from my postgraduate study in the U.S. Hence, as a person who is very independent, I feel anxious and nervous about my upcoming trip to America. (Focus group 2#, Student 2#, female).
 

Unexpected changes in booked plans caused by the pandemic situation brought severe stress and anxiety to some participants as they felt a great disturbance.


I was stressed out by the repetitive flight booking and canceling procedures, and what stressed me more was the possibility of being locked down in the local area and not be coming back to the university on time, which would both be a financial and academic burden for me. I could not fall asleep for days during that period and sensed that I was on the verge of breaking down. (Focus group 3#, Student 10#, male).

Every time I am about to do something, I will start to hesitate and finally give up. This sense of hesitation has made me waste much time and effort, which intensifies my anxiety and stress, as I feel that I have gradually lost control of my own life. (Focus group 2#, Student 8#, male).
 





4 Discussion

This is one of the leading qualitative research that sought to understand Chinese university students’ mental health in the post-pandemic era. Results drawn from six focus groups with 61 participants yielded two categories of knowledge: mental health problems encountered by Chinese university students and the causes of these problems (Table 2).



TABLE 2 Themes and key findings.
[image: Table outlining themes, sub-themes, and key findings related to mental health challenges among Chinese university students. Main themes include mental health problems and causes of challenges. Sub-themes are sleep difficulties, anxiety, stress, academic performance, social influence, and pandemic-related mental health effects. Key findings indicate prevalent issues like anxiety, stress, academic pressure, social anxiety during COVID-19, and post-pandemic readjustment challenges.]

Three major problems that posed severe challenges to students’ mental health were sleep difficulties, anxiety, and stress. Participants’ sleep difficulties were not particularly induced by the pandemic, rather, this problem was more of a periodic one that was associated with students’ academic arrangement. Participants frequently encountered sleep difficulties during the examination period or their school break. This might be closely associated with their academic pressure, which brought up students’ endless competition with peers and thus gradually raised their own threshold of doing everything until they felt stressed out. This phenomenon reflects the trend of academic involution among Chinese university students, which refers to students’ internal friction and dilemma of undue cost without the corresponding return, and this could elicit typical problems such as fierce competition, educational anxiety, and excessive education (Chen and Bao, 2022). In concordance with our results, a study conducted among college students in the United States unveiled alarming levels of depression, anxiety, and suicidal ideation, highlighting the profound toll of a pandemic on students’ mental health (Wang et al., 2020). Our results echo previous studies indicating that sleep problems were one of the most prevalent mental health challenges among Chinese university students during the pandemic (Ge et al., 2020). However, different from previous research concluding that social distancing negatively affected university students’ sleep quality, we found that academic stress was highly associated with students’ sleep problems rather than social distancing, probably because the studies were carried out at different development stages of the pandemic. As we step into the post-pandemic era, social distancing and closure of schools do not frequently happen, and thus, social distancing would no longer become a primary cause of students’ sleep problems.

Anxiety was the most prevalent mental health problem among participants in this study, which is consistent with prior research (Bandelow and Michaelis, 2022). Due to the strict prevention measures, students were anxious about possible school closure or cancellation of in-person teaching, as they were not accustomed to online teaching, which would lead to low study efficiency and an unbalanced lifestyle. This anxiety issue was closely tied to their academic performance ultimately. In line with our findings, previous research also proposed that academic performance can trigger university students’ anxiety (Guan et al., 2021). A study conducted in Bangladesh during the pandemic’s initial stages underscored students’ contentment with their academic pursuits during the pandemic as a pivotal determinant of their psychological well-being (Islam et al., 2020). This finding aligns with our study’s emphasis on the negative effects of academic stress on students’ mental health, underscoring the significance of fostering a supportive academic enviornment to mitigate adverse psychological repercussions especially during global public health crisis. Moreover, students were anxious about socializing with peers once offline education resumed, as they developed social anxiety during the social distancing period. This supports the previous research concluding that social distancing maintains social anxiety among university students (Arad et al., 2021). Despite the academic performance mentioned above that could cause students’ anxiety, another possible explanation for students’ anxiety is their COVID-19 fear, which is positively related to their social anxiety (Nath Samantaray et al., 2022). Social distancing might reinforce students’ avoidant behaviours toward unwanted social situations and promote students’ negative perspectives on believing that feared situations are strongly scary (Nath Samantaray et al., 2022). In addition, students’ COVID-19 fear was a response to environmental factors like counter-infection measures and pandemic severity, which reshaped students’ individual perceptions of psychological distancing (Zheng et al., 2020).

The findings of this study resonate with those of an international study, which asserted a surge in students’ anxiety, particularly concerning academic pursuits and the fear of COVID-19 (La Rosa and Commodari, 2023). Conversely, our examination unearthed a more conspicuous impact of academic stress on the quality of sleep among Chinese students. This divergence underscores the imperative of probing into cultural and contextual factors when investigating the intricate terrain of mental health dynamics amidst pandemics. Our results echo those of this study as we both found the negative effects of pandemic-induced restrictions on students’ academic and social engagement. The role of social support systems and coping mechanisms in ameliorating students’ stress in response to unprecedented challenges should be further strengthened (Commodari et al., 2021). Moreover, our study sheds light on stressors specific to China, such as heightened competition in the realms of job prospects and higher education, accentuating the necessity for interventions tailored to address varied stressors within a distinctive cultural and socio-economic milieu.

Our findings are consistent with prior research suggesting that stress was prevalent among Chinese university students after the COVID-19 pandemic (Wang et al., 2023). We found that students’ stress could negatively affect their physical and mental health, resulting in poor sleep quality, poor physical health, and deteriorated mental illness with inappropriate coping strategies, which is supported by existing studies (Ribeiro et al., 2018). The COVID-19-related stressors accounted for students’ stress issues. First, pursuing acceptance from their surroundings was a stressor for university students. However, school closures due to the control of the pandemic made it difficult for students to access their friends for timely and in-person social support, which was essential to their feeling of being accepted and thus caused their increased stress level.

Secondly, university students typically relied on social activities, sports, club participation, and similar avenues to alleviate study and life-related stress. However, school closures restricted their access to such stress-relieving opportunities, culminating in the continuous accumulation of stress. Particularly, students accustomed to regular exercise faced limited options, leading to physical and mental health concerns (Wilson et al., 2021). The post-closure phase will witness a readjustment period for students as they endeavor to reestablish their previous lifestyle and exercise habits. Moreover, the closure measures and the transition to online classes have prolonged the cohabitation with roommates or family members. This prolonged proximity has resulted in frequent frictions and conflicts, consequently straining relationships between students and their cohabitants. The persisting tension arising from these conflicts can further impede interpersonal relationships and contribute to increased stress levels (Hall and Zygmunt, 2021). Furthermore, the pandemic’s impact on the job market and higher education prospects has created a sense of uncertainty and fiercer competition among students, which results in intensified peer pressure and more mental health challenges (Tomlinson et al., 2022).

Social media has become a key information source during the pandemic, and the use of social media has grown dramatically on specific occasions, such as natural disasters and crises (Gottlieb and Dyer, 2020), as information must be supplied on time. The need for information about the development of the epidemic and online learning has increased college students use of social media during the epidemic; however, social media use and overexposure to public health information may cause burnout and depressed feelings, which would intensify university students’ negative emotions and exacerbate their mental health problems due to the epidemic (Zhao and Zhou, 2020; Haddad et al., 2021).

Furthermore, these studies collectively advocate for proactive measures aimed at fortifying students’ resilience and well-being in the post-pandemic landscape. The clarion call for robust university psychological services resonates consistently across these inquiries, underscoring the imperative of concerted efforts between educational institutions, policymakers, and public health entities in prioritizing the mental health needs of students.



5 Conclusion

This is one of the few studies that employ a qualitative methodology to delve into the mental health problems encountered by Chinese university students in the post-pandemic era, alongside exploring their underlying causative factors. The present study discerned that at the post-epidemic stage, Chinese university students primarily grappled with sleep difficulties, anxiety, and stress as predominant mental health predicaments. Three causes including academic performance, social influence, and pandemic related factors led to the aforementioned mental health challenges encountered by university students.

The results of the study can inform the development of mental health promotion and education activities for university students to bolster their cognitive grasp and cope with mental health problems. Meanwhile, results from this research could illuminate the services stakeholders provide to university students in the future. At the university level, educational institutions should learn from this pandemic and provide education and mental health services to increase students’ resilience and psychological flexibility, implementing interventions that are precisely calibrated and commensurate with the problems encountered by students. Enhancing students’ mental health literacy is essential to help students maintain their well-being when they are in difficult situations like a pandemic and is also beneficial to build up collective empowerment for peers to show support to each other. Moreover, public health policymakers need to take the psychological status of university students as a direct response to epidemic prevention and control policies. Thus, they should develop and implement rapid-response public health emergency measures by taking students’ well-being into consideration paying attention to the needs and distress of different groups of people.

Despite its important contributions, this research still has several limitations. First, participants of this study were from one university, which potentially introduces a bias that hinders the extrapolation of findings to encapsulate the general spectrum of mental health problems and their causative antecedents experienced by university students across diverse institutional settings and geographical contexts. This study took place in a second-tier city in China, where COVID-19 pandemic-related public health situations and policies embodied nuances from those in other areas, thus our results might not be generalized to represent university students’ experiences during the post-pandemic era of different tier cities. Further, no strong relationship was perceived between participants’ socioeconomic backgrounds and their mental health outcomes due to the relative homogeneity of the study group. Secondly, the inherent dynamics intrinsic to the methodology of data collection through focus groups could introduce an interactive influence, thereby potentially influencing and shaping the participants’ responses and perspectives. Future studies should be conducted with students from different universities and regions with various socioeconomic backgrounds to improve the representativeness of the findings and also detect group differences. Quantitative studies should be carried out to further testify the findings of this research.
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Background: Mental health of university students has been impacted during the pandemic, highlighting the importance of understanding its psychosocial determinants. Nevertheless, there has been limited exploration into whether the digital inclusion conditions for remote education could mediate the effects that variables such as resilience, social support, and academic self-efficacy may have on mental health. Considering the above, there is evidence that shows a consistent relationship between resilience, social support and academic self-efficacy on mental health, to the extent that these are psychological variables. On the other hand, digital inclusion, which comprehends a contextual variable, not a psychological one, related to ICT access opportunities and mainly focused on the quality of Internet access, should be analyzed in a differential manner.
Objectives: This study seeks to analyze the effect of resilience, social support and academic self-efficacy, on the mental health of a group of Peruvian university students; in addition, it seeks to analyze the mediating role of digital inclusion.
Materials and methods: A cross-sectional study was conducted with 3,147 undergraduate students from a private university in Lima, Perú. From August to October 2020, data were collected online through questionnaire, this include The Depression, Anxiety and Stress Scale 21 (DASS-21), The 10-item version of the Connor-Davidson Resilience Scale (CD-RISC10), The Multidimensional Scale of Perceived Social Support (EMASP), The Perceived Self-Efficacy Specific for Academic Situations Scale (EAPESA) and to measure digital inclusion, the Perceived Quality of Internet Access reported by the students. The levels of participants’ anxiety, depression and stress were described using frequency and percentage. Pearson Correlation test was used to measure the correlation between the variables and a Path analysis was conducted. Finally, The PROCESS macro for SPSS (Model 4) was applied to examine the mediating effect of the model controlling gender variable.
Results: The results revealed significant levels of extremely severe symptoms of anxiety (36.8%), depression (33.4%) and stress (18.1%) among the participants. A path analysis, which indicated that resilience (β = −0.346), social support (β = −0.189), academic self-efficacy (β = −0.060) and digital inclusion (β = −0.089) had significant impact on students’ General Distress. In addition, digital inclusion plays a partial mediation role with low but significant effect size in the relationship between resilience, social support and self-efficacy with mental health.
Conclusion: Mental health of university students during the pandemic shows alarming levels of general or emotional distress. The findings indicate that resilience, social support and self-efficacy protect college students’ mental health by reducing general distress. However, the study shows that when there is a digital divide around internet quality the impact of these factors is affected.
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1 Introduction


1.1 Mental health in university students in the COVID-19 pandemic

The COVID-19 pandemic has generated significant repercussions in the health status of people around the world. This context has brought with it a notable decrease in people’s well-being and quality of life [Organización Panamericana de la Salud (OPS), 2021a]. Although mental health is defined as a state of mental well-being that enables people to cope with the stresses of life, realize their abilities, learn well, work well, and contribute to their community [World Health Organization (WHO), 2022]; most research in this field has focused predominantly on the recognition of emotional or general distress signs. Consequently, numerous studies have highlighted a high prevalence of mental health problems among university students, characterized especially by symptoms of anxiety, depression, and stress (Cao et al., 2020; Debowska et al., 2020; Wang et al., 2020; Wathelet et al., 2020; Li et al., 2021).

In the university population, in addition to the irremediable effects of the pandemic, such as altered lifestyles, economic difficulties, unemployment, loss of loved ones, and fear of illness, there was also the forced transition to virtual education (Sahu, 2020; Xie et al., 2020; Tasso et al., 2021). This, because the pandemic generated changes in education policies, and in 2020 all face-to-face academic activities were ordered to cease in more than 190 countries, with the aim of protecting the health of university students [Ali, 2020; Comisión Económica para América Latina (CEPAL), 2020].



1.2 Distance learning in higher education, digital inclusion, and mental health during COVID-19 pandemic

The Peruvian higher education system underwent significant disruption due to the pandemic, which forced an abrupt shift to distance education (Vilela et al., 2021). In this scenario, professors had to adapt by redesigning their content and mastering new virtual platforms. Consequently, many professors required intensive training in information and communication technologies (ICTs). However, this adjustment proved to be challenging, leading to reported difficulties in managing virtual platforms, experiencing connectivity problems, and grappling with some digital skills deficiencies (Huanca-Arohuanca et al., 2020; Lovon and Cisneros, 2020). Additionally, striking the right balance in using the tools offered by virtual platforms posed a learning curve for many teachers. As a result, numerous students reported being overwhelmed by virtual tasks and activities during the initial semesters of the pandemic (Lovon and Cisneros, 2020; Vilela et al., 2021).

This process has highlighted the significant digital gap that exists in Peru. Private universities and those located in the capital city have had major advantages in accessing virtual education (Vilela et al., 2021). The disadvantages resulting from the lack of technological resources and infrastructure communication system contributed to the frustration of the students, who were unable to fully engage in their academic activities. This, combined with academic overload and the pressures of the pandemic context, may have impacted students’ mental health, potentially explaining the 15% dropout rate reported during the first year of the pandemic (Lovon and Cisneros, 2020; Saravia and Palomino, 2022; Leitón et al., 2023).

In this context, digital inclusion is defined as the search for equal access to information and communications technologies (ICTs), so that all people have the same opportunities to make appropriate use of them (Selwyn and Facer, 2007; Seale, 2009). Historically, digital inclusion came from the concept “digital divide” proposed by Foster and Burkowsi (2007), which refers to the social differences between people with and without access to the Internet. In summary, digital inclusion involves various elements, such as the absence of access to electronic devices, inadequate internet connectivity and quality, and a lack of knowledge in device usage. Its importance has heightened due to the immediate effects of the COVID-19 pandemic, notably in education, where digital tools like cell phones, computers, and laptops were utilized for academic purposes (Ali, 2020; Maqableh and Alia, 2021). Virtual education, while effective in controlling COVID 19 transmission and revolutionizing teaching methods, information access, and educational content creation, has also unveiled the pre-existing inequality in the availability of such services [Comisión Económica para América Latina (CEPAL), 2020].

The digital gap is a persistent issue in education in Peru and other regional countries, especially affecting vulnerable sectors lacking quality devices and Internet access for effective online learning (Ministerio de Educación [Minedu], 2022). Globally, university students to be more proficient with virtual softwares and platforms (Zhao et al., 2021). However, significant gaps in digital inclusion exist based on socioeconomic and territorial factors (Zhao et al., 2021). During the pandemic, many university students incurred extra costs to secure quality technology. Internet service contracts were adjusted to improve connectivity (Saravia and Palomino, 2022). Additionally, certain universities, recognizing the digital gap, initiated measures like the Connectivity Fund, providing modems and electronic devices to disadvantaged students (Lovon and Cisneros, 2020).

Recent studies have found that inequality in access to quality digital services compromises not only the student’s possibility to receive a better education but also impacts their sense of belonging, motivation to study, academic performance and mental health (Xie et al., 2020; Maqableh and Alia, 2021). The sudden shift toward virtual education in the case of university students would be found to be related to a decrease in satisfaction with the new learning modality (Coman et al., 2020; Tejedor et al., 2020; Maqableh and Alia, 2021; Chanto and Loáiciga, 2022) and an increase in the risk of developing symptoms of depression, anxiety and stress (Alemany-Arrebola et al., 2020; Lamanauskas and Makarskaite-Petkeviciene, 2021). In addition, it has been found that the quality of internet service and computer access would have a relationship with students’ psychological distress (Fawaz and Samaha, 2021). Several studies have investigated how university students have adapted to virtual education. Factors such as increased academic workload, lack of clear guidelines on the new teaching method, concerns about the quality of learning and the instability of Internet connections have collectively led to lower acceptance of this new teaching modality (Coman et al., 2020; Tejedor et al., 2020; Debeş, 2021; Chanto and Loáiciga, 2022).



1.3 Psychosocial predictors of mental health during COVID-19 pandemic

Several investigations over time indicate that certain variables such as resilience, academic self-efficacy and social support play a fundamental role in mental health, as they interact in a complex manner to influence the ability of individuals to face and adapt to challenges in various contexts and situations (Zhou and Yu, 2021; Noh and Park, 2022; Ortiz-Calvo et al., 2022; Warshawski, 2022). Specifically, resilience has been found to have a significant impact on mental health, as it strengthens people’s ability to overcome adversity, thus promoting greater well-being and a better quality of life (Burns and Anstey, 2010; Lee et al., 2013). In the pandemic context, resilience has been an important factor for mental health, as it allowed people to cope with the multiple stressors and challenges associated with the health crisis, strengthening their adaptive capacities (Calle and Urigüen, 2022; Ortiz-Calvo et al., 2022; Valero et al., 2022). In university students, positive associations have been found between resilience and positive affect, life satisfaction and psychological well-being (Noh and Park, 2022; Nuñez and Vásquez, 2022).

Likewise, social support plays a critical role in mental health as having support from significant others strengthens psychological well-being, reduces mental health problems, provides a sense of belonging and meaningful connections (Rueger et al., 2016; Uchino et al., 2016; Alsubaie et al., 2019; Hu et al., 2020). During the pandemic, emotional and practical support from the social network enabled the preservation of well-being during these difficult times (Goselin and Rickert, 2022; Noh and Park, 2022; Ortiz-Calvo et al., 2022). In college students, it has been found that having social support from peers allows coping with academic stress and uncertainty, thus contributing to improve student’s psychological well-being and reduce mental health issues such as anxiety, depression, and stress (Alsubaie et al., 2019; Goselin and Rickert, 2022; Noh and Park, 2022).

Finally, academic self-efficacy, also exerts a significant effect on mental health, since the belief in one’s own ability to face challenges at the academic level not only improves academic performance, but also contributes to reduce stress, anxiety and promote greater psychological well-being in students (Domínguez-Lara, 2014; Ampuero et al., 2022; Andersson et al., 2022). However, the pandemic-induced uncertainty and alterations in the teaching-learning landscape have resulted in reduced academic self-efficacy among university students. This decline has led to a decreased willingness to tackle demanding tasks, self-monitor their learning, seek assistance from peers or professors, and proactively pursue actions that facilitate their successful adjustment to their academic pursuits (Navarro-Mateu et al., 2020). The decrease in academic self-efficacy perceived by students has been associated with clinical indicators of anxiety, depression and stress (Alemany-Arrebola et al., 2020; Navarro-Mateu et al., 2020; Ampuero et al., 2022; Carranza et al., 2022; Ortiz-Calvo et al., 2022). In addition, recent studies find a positive relationship between academic self-efficacy, motivation, academic performance and satisfaction with studies in university students (She et al., 2021; Talsma et al., 2021; Carranza et al., 2022).

The dynamics between academic self-efficacy, social support, and resilience in the mental health domain are complex and multifaceted, as it is found that the perceived support of a significant other (social support), and the individual’s capacity to overcome adversity (resilience), are directly related to students’ academic self-efficacy beliefs (Zhou and Yu, 2021). In addition, studies find that social support and resilience are inversely associated with mental health issues such as anxiety, depression, and stress (Alsubaie et al., 2019; Goselin and Rickert, 2022; Noh and Park, 2022). Noteworthy are the positive associations between resilience and social support with protective mental health factors such as psychological well-being, perceived social support, life satisfaction, and positive affect (Burns and Anstey, 2010; Lee et al., 2013; Rueger et al., 2016; Hu et al., 2020).

While the pandemic may have subsided, it remains crucial to underscore the lasting impact on students’ mental health. University life exposes students to a multitude of demands and challenges across different domains, often leading to heightened distress among young individuals. The aftermath of the Covid-19 pandemic has exacerbated some of these stressors in recent years, causing a broader decline in overall health; therefore, it is important to study the variables that predict mental health, with special emphasis on psychological variables, since they are of utmost importance to implement educational and institutional policies and reforms. Therefore, the main objective of the present study is to analyze the effect of resilience, social support and academic self-efficacy, on the mental health of a group of Peruvian university students.

Considering the above, there is evidence that shows a consistent relationship between self-efficacy, social support and resilience on mental health, to the extent that these are psychological variables. On the other hand, digital inclusion, which comprehends a contextual variable, not a psychological one, related to ICT access opportunities and mainly focused on the quality of Internet access, should be analyzed in a differential manner. Thus, specifically, the aim is to analyze the mediating role of digital inclusion on the effect of self-efficacy, social support and academic resilience on the mental health of the participants. In the present study, mental health will be measured, in its negative connotation, through an indicator of general distress. In this sense, it is hypothesized that resilience, social support and academic self-efficacy will have a significant and negative effect on general distress. Likewise, the effect sizes of these relationships are expected to increase when greater perceived digital inclusion is introduced as a mediating variable.




2 Materials and methods


2.1 Participants

The present study was initiated at the request of university authorities. The sampling approach utilized was non-probabilistic convenience sampling, based on students’ interest, availability, and accessibility to complete an online questionnaire. A total of 3,147 undergraduate students from a private university in Lima, Peru responded to the survey. The majority of the participants were female (62.6%), followed by males (36.4%), while a smaller percentage (1%) preferred not to answer the question. Participants ranged in age from 18 to 65 years (M = 21.02; SD = 3.38). A slightly more than half of the sample mentioned studying a degree in Faculties of Arts and Humanities, Social Sciences, and Law (55%), followed by a degree in Faculty of STEM (33.3%) while a much smaller number in Fine Arts (7.7%).



2.2 Instruments


2.2.1 Mental health

The Depression, Anxiety and Stress Scale 21 (DASS-21, Lovibond and Lovibond, 1995), in its Spanish version by Daza et al. (2002) was used. The DASS-21 measures negative emotional states by means of 21 items grouped into three factors: depressive symptoms, symptoms of anxiety, and symptoms of stress, each consisting of 7 items (e.g., “I could not seem to experience any positive feeling at all,” “I felt scared without any good reason,” “I found it difficult to relax”). It also evaluates a general component called General or Emotional Distress, which when interpreted inversely gives an indicator of mental health, so that the higher the score on the general scale, the higher the general distress and lower the mental health. This scale has a 4-point Likert response format (0 = It has not happened to me; 3 = It has happened to me a lot, or most of the time). In the present study the internal consistency of the test obtained an alpha of 0.95 and between 0.85 to 0.91 for the specific scales.



2.2.2 Resilience

The 10-item version of the Connor-Davidson Resilience Scale (CD-RISC10; Connor and Davidson, 2003) was used. This scale assesses different aspects of resilience such as flexibility, sense of self-efficacy, ability to regulate emotions, optimism and cognitive approach under stress. This instrument has a Likert-type response format with options from 0 (never) to 4 (almost always). It consists of 10 statements that assess resilience (e.g., “I can deal with whatever comes”). In the current study, the Spanish version of Notario-Pacheco et al. (2011), who validated the instrument in 681 Spanish university students, was used. Cronbach’s alpha coefficient was used for reliability, finding an alpha of 0.85. In the present study, the test presented an internal consistency alpha of 0.92.



2.2.3 Social support

The Multidimensional Scale of Perceived Social Support (EMASP, Zimet et al., 1988) was used. This scale evaluates the levels of social support that individuals perceive in relation to three sources: family, friends and relevant people; the sum of these three aspects makes it possible to obtain a global assessment of the perception of support that the person possesses. The Spanish adaptation of Landeta and Calvete (2002) was used; this test has 12 items (e.g., “There is a special person with whom I can share joys and sorrows”) that are answered in a Likert format with 6 possible response alternatives, where 1 is equivalent to “completely disagree” and 6 to “completely agree.” Regarding the reliability of this test, it has an alpha coefficient of 0.89. In the present study the test has a reliability of 0.91.



2.2.4 Academic self-efficacy

The Specific Perceived Self-Efficacy Scale for Academic Situations (EAPESA) created in Peru by Domínguez-Lara (2014) was used. It measures the students’ assessment of their capabilities for the development and accomplishment of activities specific to the educational environment. It is a nine-item instrument constructed and validated with a sample of 448 Peruvian university students (e.g. “I feel confident to deal with situations that test my academic ability”). The test has a Likert response format with scores ranging from 1 = never to 4 = always. Regarding reliability, Cronbach’s alpha coefficient is adequate (α = 0.88). In this study the internal consistency alpha index of the test is 0.91.



2.2.5 Digital inclusion

As previously established, digital inclusion comprises a set of factors that allow people to access ICTs. The digital inclusion variables controlled in the present research included the following (1) access to digital devices, (2) personal skills (knowledge) for the use of digital devices, and (3) perceived quality of Internet connection. However, in the case of the present research, 98.5% had easy access to devices to carry out their studies and had basic digital competencies. Therefore, the digital inclusion measure focused on the perceived quality of Internet access based on a simple question created for this study (How would you rate your Internet connection?) answered in a Likert format with 5 options, ranging from 1 = Very bad, 2 = bad, 3 = fair, 4 = good and 5 = Very good.




2.3 Procedure

The present investigation is part of an institutional project promoted by the Consortium of Universities (association of 4 private universities in the city of Lima), with the main objective of attending and responding to the mental health needs of university students during the pandemic context for the COVID-19. Specifically, the results reported in the present investigation correspond to a sample selected in one of the universities belonging to the consortium.

The data collection was conducted in the period from August to October 2020 during the pandemic context. The inclusion criteria: the student must be of age and enrolled in courses at the university during the semester 2020–1. University students were invited to participate through the institutional e-mail. Those students who met the inclusion criteria and gave their consent to participate were presented with an online survey comprising a data sheet and questionnaires on the virtual platform Google Forms.

As part of the ethical considerations, before answering the questionnaire, the study participants were presented with the terms of the informed consent, where they were informed of the purpose of the research, as well as the use that would be made of the information collected from their responses. Likewise, participants were informed that their participation was completely voluntary, anonymous and that they could withdraw from the research at any time without any harm being done to them. At the conclusion of their participation in the survey, the students received information on the university’s wellness offices, their contact information and the services they provided.



2.4 Statistical analysis

In order to achieve the objectives of the study, several statistical techniques were used. First, the prevalence of indicators of General Distress (inverse measure of mental health) in the sample of students was analyzed at a descriptive level. Secondly, mean comparison analyses were conducted on the indicators of General Distress by sex (male versus female) of the participants. In the third step, the associations between all the variables included in the study were analyzed by means of Pearson’s correlation analyses. In a fourth step, responding to the general objective of the study, a Path analysis was conducted, where resilience, social support, academic self-efficacy as predictor variables, digital inclusion both as predictor and mediating variables and sex as control variable, since they were considered relevant in the explanation of general distress. Finally, to respond to the specific objective of the study, in a fifth step, a complementary simple mediation analyses were performed with Hayes’ macro model 4, to estimate accurately the mediating role of digital inclusion (mediating variable) on the effect of the psychological indicators of resilience, social support and academic self-efficacy (predictor variables or covariates, depending on the analysis) on General Distress (dependent variable) was analyzed. Due the effect of gender on general distress, this variable was introduced as control measure in the mediation analysis. At the latter stage, the bootstrapping statistical inference method was also processed in each mediation analysis performed with 5,000 samples to estimate the significance of the mediating effect of digital inclusion.




3 Results

At a descriptive level, the results show that there is a high prevalence of mental health affectation during the pandemic context in the student population investigated. Thus, severe and extremely severe levels of General Distress dimensions comprise 47.7% of anxiety, 47.8% depression and 41.5% stress in the total sample. Considering severe or extremely severe expressions of General Distress as a whole, this reached 52.6% of the total sample, with 17.2% of the participants presenting only one of the distress patterns, 16.4% presenting two, and 29% presenting all three distress patterns evaluated at levels considered critical (Table 1).



TABLE 1 Prevalence of indicators of general distress in the sample according to levels of intensity.
[image: Table comparing intensity levels of anxiety, depression, and stress among 3,147 individuals. Anxiety shows 26.8% absence and 36.8% extremely severe. Depression shows 21.3% absence and 33.4% extremely severe. Stress shows 28.7% absence and 23.4% severe.]

Relating the prevalence of General Distress by gender, it can be seen that, on average, it is significantly lower in men (M = 26.87, SD = 15.52) than in women (M = 30.37, SD = 15.584, t(3115) = −6.056, p < 0.001, Mean Difference = −3.5, 95%CI of Mean Difference [−4.63, −2.37]).

Regarding the factors associated with General Distress, several Pearson correlation analyses were processed, which show that, consistently with expectations, General Distress is inversely associated, with medium to large effect sizes (see Richard et al., 2003), with resilience, social support and academic self-efficacy. The study found that there is a significant and moderate-sized inverse relationship between General Distress and the indicator of digital inclusion (perceived quality of the Internet connection). The correlation matrix between the variables referred to is presented below (Table 2).



TABLE 2 Pearson’s correlation analysis between study variables.
[image: Correlation table displaying relationships between five factors: General distress, Resilience, Social support, Academic self-efficacy, and Digital inclusion. Significant negative correlations include General distress with Resilience, Social support, and Digital inclusion. Positive correlations exist between Resilience and the other three factors. Significance is noted at p<0.001.]

To analyze the joint effect of resilience, social support and self-efficacy as predictor variables, as well as, digital inclusion as predictor and mediating variable, a path analysis was processed, which yielded one model with good fitness (χ2/df = 0.101, CFI = 0.99, RMSEA = 0.0001 CI90 [0.0001–0.032]). The model shows that resilience (β = −0.346) appears as the component with the major effect on General Distress, followed by global social support (β = −0.189), digital inclusion (β = −0.089) and self-efficacy (β = −0.060), respectively. Additionally, digital inclusion appears as partially mediating the relations between resilience, global support and academic self-efficacy on General Distress.

This study emphasizes the importance of General Distress and its relations to factors such as resilience, social support, and academic self-efficacy, aligning with previous research. However, the perceived quality of internet connection, a digital inclusion measure, has emerged as a predictor of General Distress. Yet, it is distinct conceptually from the aforementioned psychological factors. In essence, digital inclusion operates on a separate analytical level. To explore this further, the study employs three simple mediation analyses. The goal is to determine whether digital inclusion acts as a mediator of the impact of the psychological constructs (resilience, social support, and academic self-efficacy) on General Distress. Thus, Figure 1 shows a summary of the models analyzed with the Hayes macro, together with a bootstrapping analysis with 5,000 samples. This summary is possible given that the three models are mathematically equivalent (Hayes, 2022).

[image: Flowchart showing relationships between variables. Resilience, Social Support, and Self-Efficacy influence Digital Inclusion. Resilience (.074**), Social Support (.141***), and Self-Efficacy (.093***) directly affect Digital Inclusion, which then impacts General Distress (-.089***). Resilience (-.346***), Social Support (-.189***), and Self-Efficacy (-.060**) also directly affect General Distress.]

FIGURE 1
 Mediation model with digital inclusion as a mediator between study variables and general distress (Gender variable as control omitted in the graph).


Table 3 shows the indirect and total effects of each study variable on General Distress, with digital inclusion as the mediator. The results of the mediation analysis indicate that digital inclusion partially mediates the relationship between the study variables and General Distress.



TABLE 3 Total and indirect effect of study variables on general distress.
[image: Table showing indirect and total effects with confidence intervals for three variables: Resilience (indirect effect: -0.007 [-0.012; -0.002]; total effect: -0.353***), Social support (indirect effect: -0.013 [-0.018; -0.008]; total effect: -0.201***), and Academic self-efficacy (indirect effect: -0.082 [-0.014; -0.004]; total effect: -0.070**). Asterisks indicate significance levels: ***p<0.001, **p<0.01, *p<0.05.]



4 Discussion

The impact on mental health during the pandemic context is indisputable. People have experienced fear, worry and stress as normal responses to uncertainty and crisis [Pan American Health Organization (PAHO), 2023]. However, compared to pre-pandemic conditions, confinement has worsened mental health. In fact, records from the Center for Disease Control and Prevention (CDC) in the United States showed that symptoms of anxiety and depression increased considerably during the year 2020, especially in at-risk populations such as young adults, women, racial/ethnic minorities, people with pre-existing illnesses, among others [National Center for Health Statistics (CDC), 2020]. On the same line, Pan American Health Organization (PAHO) (2023) estimates that in 2020, major depressive disorders increased by 35% and anxiety disorders by 32% in Latin America and the Caribbean.

At a descriptive level, the results of this study confirm the high prevalence of mental health issues during the pandemic among the population of young university students. The study identifies the presence of up to three critical frames and the prevalence of symptomatology in the sample. In this sense, the impact of the pandemic on the mental health of young people is worrying, given that around the world, they present a high prevalence of mental health problems, among which anxiety, stress, and depression symptoms stand out (Cao et al., 2020; Debowska et al., 2020; Wang et al., 2020; Wathelet et al., 2020; Li et al., 2021). This is understandable considering that, in addition to university closures that disrupted daily routines, learning, and socialization, young people faced fear of illness, loss of loved ones, increased adversity in their home environments, and digital exclusion [Sahu, 2020; Xie et al., 2020; Tasso et al., 2021; Wang et al., 2021; Organización Panamericana de la Salud (OPS), 2021b].

Regarding the gender differences found in the present study, where women showed greater difficulties in their mental health than male students, it should be considered that gender norms, values, and discrimination not only expose vulnerable people to mental health risks, but also impact in their help-seeking behavior, access to services, the response they receive from the health sector, and ultimately their mental health outcomes [Pan American Health Organization (PAHO), 2023]. The physical, mental and emotional burden faced by women in the COVID-19 pandemic crisis was related to having to assume responsibility for safeguarding their health while caring for household members, increased risk of violence, burnout from prolonged confinement, fear of contagion, and work as well as economic stress [Comisión Económica para América Latina (CEPAL), 2020]. This added load on women shows inequalities based on machismo, a phenomenon present in Peruvian and Latin-American societies [Amerio et al., 2021; Borrescio-Higa and Valenzuela, 2021; Dal Santo et al., 2022; Pan American Health Organization (PAHO), 2023].

In terms of the general objective of the study, positive and moderate relationships were found between resilience, social support, self-efficacy, and digital inclusion with mental health. In particular, general distress was found to be inversely related to resilience, social support, and academic self-efficacy. These findings reinforce the importance of working on coping strategies to deal with distress (Ampuero et al., 2022; Andersson et al., 2022; Noh and Park, 2022; Ortiz-Calvo et al., 2022); considering that resilience presents an inverse relationship with general distress and a direct relationship with psychological well-being (Beckstein et al., 2022; Calle and Urigüen, 2022; Nuñez and Vásquez, 2022; Valero et al., 2022; Xiao et al., 2023). This is complemented by the study of Li et al. (2021), who found that in the first weeks of confinement resilience functioned as a protective factor for mental health and that, when resilience is studied as a trait, social support serves as a buffer factor for the impact of low levels of resilience on mental health.

The results of this study show that in a context of crisis and social isolation, social support has played an important role for people and has shown to be one of the most powerful determinants of health. In this sense, it helps to recognize and use various social support resources to protect themselves from general or emotional distress (Wu et al., 2022), reducing mental health problems (Rueger et al., 2016; Uchino et al., 2016; Hu et al., 2020). Similarly, Dong et al. (2022) found that mental health is significantly related to perceived social support and life satisfaction; although after adjusting the control variables they found that perceived social support partially played a medium effect on mental health and life satisfaction.

As for academic self-efficacy, the findings confirm that there is indeed an inverse relationship with general distress, which is consistent with previous evidence (Alemany-Arrebola et al., 2020; Ampuero et al., 2022; Andersson et al., 2022; Carranza et al., 2022). A previous study conducted in Peru by Ampuero et al. (2022) found that one third of university students surveyed during confinement presented severe to extremely severe symptoms of depression, anxiety and stress and that academic self-efficacy worked as a protective factor with a moderate effect, as it allowed university students to be aware and confident of their own skills and abilities in different academic activities.

Additionally, a direct relationship was found between mental health and digital inclusion. It is understandable that, in the context of the pandemic and as a result of new distance education modalities, university students who did not have access to quality internet experienced higher emotional distress (Fawaz and Samaha, 2021). Although there is limited literature on the subject, research on groups that are digitally excluded highlights that they have more negative emotions (Shpigelman et al., 2021) and, when they do not have access to a computer, they have worse mental health recovery due to social isolation (Metherell et al., 2021).

Although digital inclusion had a heavier weight than academic self-efficacy in the Path Analysis model, it should be considered that this variable could function as a mediator rather than a predictor. In that sense, it was proposed that digital inclusion would have a mediating effect between resilience, social support, academic self-efficacy and general distress. In this way, it was found that it accomplishes a partial mediation with a low but significant effect size. This result implies that during the pandemic, the quality of the internet that the surveyed college students had partially mitigated the impact of social support, academic self-efficacy and resilience on the mental health of college students.

Social isolation during the pandemic meant a change in the way social ties were built and strengthened. The daily practices of socialization soon entered the virtual world and this implied new challenges as it was a space that united and separated at the same time. For university students, it also meant that their personal lives and their preparation as future professionals were affected, facing great challenges of adaptation, in many cases triggering increased stress, depression and anxiety (Maia and Dias, 2020; Leitón et al., 2023).

Therefore, it makes sense that the positive effect of social support on general distress may have been mitigated during the pandemic, when the quality of the internet was inadequate. This is because, in that context, the main form of social connection was through virtual means, which may have affected the effectiveness of social support in reducing general distress. Moreover, previous studies highlight that university students report that both the decrease in interaction with their teachers and the yearning for sharing with peers represented for them one of the main losses in the virtual education context (Coman et al., 2020; Tejedor et al., 2020; Zhou and Zhang, 2021).

Similarly, when a student does not have internet quality, their perception of academic self-efficacy would change, influencing their ability to cope with general distress. What is certain is that good connectivity can make a difference for good student performance (Ali, 2020; Debeş, 2021; Chanto and Loáiciga, 2022), so a low connection speed that limits or does not allow quality remote education would influence students to perceive that they are not performing adequately and could seriously affect their educational trajectory (Chanto and Loáiciga, 2022).

Regarding resilience, it was found that the mediation of digital inclusion is not as large compared to the variables of social support and academic self-efficacy. By understanding resilience as an individual trait, it is consequent that it is not so easily modified when there are factors in the environment that may represent a challenge for the person. In this line, it has been found that people with high levels of resilience have adapted without major difficulties to digital tools, as this helps people to solve problems more easily and have a more positive response to the new demands of society (Hurtado, 2021). Therefore, the quality of the Internet, a representative variable of digital inclusion in university students, would have a small but significant mediating role between resilience and general distress, since the former itself represents the ability to overcome adversities, such as the digital gap.

This study has certain limitations, such as the low response rate of online questionnaires, which may be due to the fact that the research was carried out at a critical time of the pandemic. Another limitation was that the conditions required for the study depended on good connectivity, which may have influenced the representativeness of people who did not have a good internet connection. Similarly, the research focused on digital inclusion regarding the quality of internet connection since access to technology and electronic devices was a condition that the sample of this study had; however, those students who presented difficulties could be the least willing to participate in this study. In this line, future research is recommended to deepen in the evaluation of digital competencies, which would account for other important aspects to be considered in the measurement of digital inclusion. Likewise, although the present research was able to record data from students in the midst of adapting to the crisis during the pandemic, it is necessary to continue evaluating its impact on the well-being of students, especially when partial or total distance education modalities are necessary.

In conclusion, this research underscores the pressing need to further explore the challenges of online education. The persistent lack of Internet connectivity in some regions highlights the importance of achieving effective digital inclusion, as its impact goes beyond education and directly affects students’ well-being and their resources to cope with the demands of everyday life. As we move forward in this digital age, we must remain committed to finding solutions that enable everyone to access quality education and the opportunities it provides.



5 Conclusion

In sum, mandatory distance education implied a profound educational and technological change that has had a negative impact on the mental health of university students. Emotional exhaustion, lack of face-to-face contact with others and self-demand accompanied by fear and uncertainty in the face of the virus and disease, have had an impact on their well-being due to the abrupt change in young people’s lives.

The results show that resilience, social support and academic self-efficacy play a protective role in reducing the levels of emotional or general distress and sustaining the mental health of university students. However, the study shows that when there is a digital divide around the quality of the Internet, the impact of these factors is affected. Digital inclusion, therefore, occupies a central discussion area for thinking about a more inclusive education, but also for discussing the determinants of college students’ mental health during the pandemic.
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Background: The long-term impact of COVID-19 on the mental health and well-being of college students, specifically trends over time after full removal of COVID-19 restrictions, has not been well-studied.
Methods: Four consecutive cross-sectional surveys were conducted in December 2022 (N = 689), March 2023 (N = 456), June 2023 (N = 300), and November 2023 (N = 601) at a university in Sichuan Province, China.
Results: The proportion of students with COVID-19 panic decreased from 95.1 to 77.3% (p < 0.001). The prevalence of moderate anxiety and above decreased from 18 to 13.6% (p < 0.001), and the prevalence of moderate and above depression decreased from 33.1 to 28.1% (p < 0.001), while the prevalence of post-traumatic stress disorder (PTSD) increased from 21.5 to 29.6% (p < 0.005). Further, the proportion of suicidal thoughts increased from 7.7 to 14.8% (p < 0.001). Suicidal thoughts and self-injuries were significantly associated with COVID-19 panic, depression, anxiety, and PTSD. Students who reported being in close contact with COVID-19 patients in the past were more likely to develop PTSD. Further, COVID-19-induced panic was a risk factor for self-injury.
Conclusion: One year after the COVID-19 pandemic, the overall mental health of college students was not optimal. Hence, we can conclude that the long-term impacts of COVID-19 on the mental health of college students may have already occurred. To mitigate this impact and prepare for the next major public health event, strengthening college students’ mental health curricula and promoting healthy behaviors among college students should be a priority for universities and education authorities.
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1 Introduction

COVID-19 was first detected in Wuhan, China, in December 2019 and declared a pandemic by the World Health Organization in March 2020 (Habas et al., 2020). As of March 2023, 676,609,955 people have been infected with COVID-19, including 6,881,955 deaths (Cheng et al., 2023). Throughout the pandemic, four infection peaks were observed in China: December 2019, May 2020, December 2021, and November 2022. During these periods, the Chinese government adopted a “dynamic zero COVID-19” strategy, which refers to rapid intervention in cases of infection, to ensure the population’s safety (Cheng et al., 2023). As the replicability and pathogenicity of Omicron significantly decreased (Shuai et al., 2022; Suzuki et al., 2022), it was found that mild and asymptomatic infections accounted for the vast majority of confirmed patients, resulting in a significant increase in virus transmission. Therefore, since December 7, 2022, The State Council has issued the “New Ten” prevention and control optimization measures for COVID-19 (Huang et al., 2023), which refers to 10 new measures to optimize the prevention and control of the epidemic. Since that time, there are no more isolation measures taken for COVID-19 positive patients, no more mandatory nucleic acid testing across the country, and everyone has free access to public places.

During a massive public health event like the COVID-19 pandemic, the mental health of college students requires special attention, as these individuals are in an important period of mental transformation, and their mental development is still incomplete (Lattie et al., 2019). According to research, about half of all mental disorders first begin in the mid-adolescence (Lipson et al., 2022). Unfortunately, the pandemic completely upended the daily lives of college students (Ratner et al., 2022). The vast majority of schools switched from in-person to online teaching, with a 3 year lockdown leaving students unable to move freely around campus and keeping them confined to their dormitories or homes (Branquinho et al., 2022; Qin et al., 2023). Moreover, students’ daily life and social interaction were affected. For students in dormitories, staff could only deliver meals and fruits to the downstairs of the dormitory, which were then delivered to them by other staff, and they could only communicate with their families and friends by mobile phone. Furthermore, students at home were not allowed to go to school or any other recreational venues. Since the relaxation of control measures, many college students have contracted the disease (Qin et al., 2023; Xiao et al., 2023). Further, the prolonged epidemic life of COVID-19 and the resulting state of elevated panic have taken a tremendous toll on students’ mental health and well-being (Cao et al., 2020; Tasso et al., 2021).

The major mental health problems reported among young people include depression and anxiety, as well as suicidal thoughts and behavior (Blader, 2018; Lattie et al., 2019). Note that the mental health level of college students before the pandemic was very different from that after the pandemic. One study from China found that the prevalence of depression and anxiety in pre-pandemic college students was 9.4 and 7.5%, respectively (Zhang et al., 2020). A pre-pandemic study based on 1,236 college students found that the prevalence of anxiety was 20.1% for women and 8.9% for men (Lee et al., 2016). Additionally, results from the World Health Organization’s World Mental Health Survey show that the 12 month prevalence of suicidal thoughts and behaviors among college students was 1.9% (Mortier et al., 2018).

However, a meta-analysis by Chang et al. (2021) showed that the prevalence of anxiety symptoms among college students during the pandemic was 31% and that the prevalence of depressive symptoms was 34% (Chang et al., 2021). A study of college students in the United States reported that the COVID-19 pandemic was associated with alarming rates of anxiety, depression, and suicidal thoughts (38.48, 48.14, and 18.04%, respectively) (Wang et al., 2020). Furthermore, a study in China showed that COVID-19 was an independent risk factor for anxiety (Cao et al., 2020). Studies have also shown that throughout 2020, cases of major depressive disorder increased by 27.6% globally, while cases of anxiety disorder increased by 25.6% (“Global prevalence and burden of depressive and anxiety disorders in 204 countries and territories in 2020 due to the COVID-19 pandemic,” Santomauro et al., 2021). Similarly, research by Taheri et al. showed that the COVID-19 pandemic had an impact on the mental health of athletes (Taheri et al., 2023a, 2023b). Another meta-analysis found that the overall prevalence of suicidal ideation during the pandemic was 12.1% higher than pre-pandemic rates (Farooq et al., 2021). Studies examining incidence rates of PTSD following the pandemic produced varied results; however, a recent meta-analysis of PTSD among medical students reported a prevalence of 34% (Peng et al., 2023). In light of these results, we can conclude that the COVID-19 pandemic has had a profound impact on the mental health of college students (Son et al., 2020; Wang et al., 2020; Mota et al., 2021; Tasso et al., 2021; Mosleh et al., 2022; Nuryana et al., 2022; Qin et al., 2023; Xiao et al., 2023).

However, it is important to note that most of these studies were short-term surveys and were conducted during the COVID-19 outbreak. Depression, anxiety, and PTSD symptoms typically exhibit a certain latency period. The incubation period for PTSD can range from weeks to 6 months or more (Chamaa et al., 2021). Therefore, it is likely that evidence regarding the long-term effects of COVID-19 on the mental health and well-being of college students remains limited, especially for trends over time in the mental health of college students after full removal of COVID-19 restrictions.

To fill this gap, four consecutive cross-sectional surveys throughout the year were conducted to study panic, depression, anxiety, PTSD, and suicidal thoughts among Chinese college students during the COVID-19 pandemic and within 1 year of the full reversal of lockdown restrictions. Specifically, this study had two aims: (1) to determine the trend over time of college students’ mental health, COVID-19 panic, and infection after the full removal of COVID-19 restrictions; and (2) to explore the influencing factors of mental health and COVID-19 panic among college students after the full removal of COVID-19 restrictions.



2 Methods


2.1 Study design and population

Four cross-sectional surveys were conducted: the first from December 14 to 20, 2022 (T1, just prior to the removal of COVID-19 restrictions), the second from March 1 to 7, 2023 (T2, 2 months after the removal of COVID-19 restrictions), the third from June 1 to 7, 2023 (T3, 5 months after the removal of COVID-19 restrictions), and the fourth from November 25 to 30, 2023 (T4, 10 months after the removal of COVID-19 restrictions). These specific time points were selected to capture immediate, short-term, and longer-term impacts of the removal of COVID-19 restrictions. The inclusion criteria were as follows: (1) age ≥ 18 years, (2) resident college student, and (3) no mental illness. The study sample was randomly recruited. All four surveys were conducted at a university in Sichuan Province, China. Five researchers randomly distributed paper questionnaires to different classes for the first three surveys. All participants agreed to participate in the survey, and the researchers were responsible for ensuring that the questionnaires were filled out completely. In both the second and third surveys, we made an effort to recall the students who had participated in the first study. Unfortunately, since our study was conducted at the beginning of the full opening up after the pandemic, almost all students had been infected the COVID-19, so only a small number of students were recalled by us to complete the follow-up survey. To ensure that the sample size of our study was large enough, we did our best to recruit new students in the second and third surveys. However, this led to a gradual reduction in our sample size. As time passed, many students went to different hospitals or companies to participate in clinical practice, and it was difficult to continue to issue paper questionnaires. Therefore, in the fourth survey, we used an online questionnaire platform to collect data, which increased the number of participants in our fourth survey. To ensure that the data of the fourth online questionnaire were as reliable as those of the previous three paper questionnaires, we used reverse questions in the questionnaire and screened the questionnaires of each participant individually. Questionnaires that were filled out in less than 180 s were regarded as unqualified. The same IP address could only be used once to complete a questionnaire, and all fields were set as mandatory. The same questionnaire was used for all four surveys, and all participants received a reward of 5 RMB after the survey was completed (students completing the fourth survey would not receive a reward if they took less than 180 s to complete the questionnaire). We set a confidence coefficient Z = 1.96, with an expected incidence of p = 0.2 and allowable error d = 0.05 within the 95% confidence interval. We calculated the required sample size (n) for each of the four surveys to be 246; considering that there could have been a sample loss of 10–20% after data collection was completed, we set the final sample size for four surveys to n = 270–295. The study was approved by the Ethics Committee of North Sichuan Medical College (ID No. 2023004).



2.2 Measures


2.2.1 Demographic variables and situational factors

Collected demographic information included sex, grade, relationship with mother and relationship with father. Other information included whether the individual was infected with COVID-19, whether they had close contact with a COVID-19 patient, and whether they were worried about contracting COVID-19.



2.2.2 Assessment scale


2.2.2.1 Chinese version of fear of COVID-19 scale

The FCV-19S-C, developed by Ahorsu et al. in 2020, was sinicized and cross-culturally adapted to test fears of the COVID-19 pandemic (Ahorsu et al., 2022). The scale includes a total of seven items, each graded on a five-point Likert scale, from 1 (strongly disagree) to 5 (strongly agree). Higher scores indicate a higher level of fear, with a score greater than 16 considered COVID-19 panic. Cronbach’s alpha for this scale was 0.88.



2.2.2.2 Patient health questionnaire 9

The PHQ-9 is internationally considered as the most reliable screening tool for depression, developed by Levis et al. (Levis et al., 2020; Costantini et al., 2021). This scale consists of nine self-rated items, each rated on a four-point Likert scale, ranging from 0 (not at all) to 3 (nearly every day) (Kroenke et al., 2001). A score of 0–4 is classified as normal, a score of 5–9 is classified as mild depression, a score of 10–14 is classified as moderate depression, a score of 15–19 is classified as moderate to severe depression, and a score of 20–27 is classified as severe depression. Cronbach’s alpha for this scale was 0.87.



2.2.2.3 7-tiem generalized anxiety disorder scale

The GAD-7 was first developed by Spitzer et al., and it is widely used because of its simplicity and reliability (Spitzer et al., 2006; Plummer et al., 2016). The scale consists of seven items on a 21-point scale, with scores of 0–4 classified as no anxiety, 5–9 classified as mild anxiety, 10–14 classified as moderate anxiety, and 15–21 classified as severe anxiety. Cronbach’s alpha for this scale was 0.91.



2.2.2.4 PTSD checklist-civilian version

The PCL-C measuring PTSD in civilians consists of three symptom groups: repeated experience symptoms (items 1–5), avoidance symptoms (items 6–12), and alertness symptoms (items 13–17) (Jing et al., 2022). Each item is rated on a five-point Likert scale (1 = not at all, 2 = somewhat, 3 = moderate, 4 = considerable, and 5 = extreme), with scores ranging from 17 to 85. A score of 17–37 points is classified as “no obvious PTSD symptoms,” 38–49 points is classified as “some PTSD symptoms,” and 50–85 is classified as “more obvious PTSD symptoms.” Cronbach’s alpha for this scale was 0.93.




2.2.3 Other variables

Suicidal thoughts and self-harming behaviors were collected through two items: whether the respondent had experienced suicidal thoughts in the past and whether they had intentionally harmed themselves in the past.



2.2.4 Statistical analyses

SPSS 27.0 was used for statistical analysis of data. Qualitative variables are described by frequency distribution and percentage, while quantitative variables are described by mean and standard deviation. To achieve the first major goal of the study—to explore the trends in students’ mental health, COVID-19 panic, and infection after the pandemic over time—we used the Wilcoxon signed rank to compare the changes in depression, anxiety, PTSD, suicidal thoughts, COVID-19 panic, and infection at four stages. Before regression analysis, a univariate analysis was performed for the FCV-19S-C, PHQ-9, AD-7, and PCL-C scales, and an independent sample t-test was used for variables with binary independent variables. For independent variables of three categories or more, ANOVA was used. Then, all the variables were included in the model for binary logistic regression analysis to control confounding factors (Rassolnia and Nobari, 2024) and achieve the second aim. The odds ratio (OR) and its 95% confidence interval (CI) were calculated as estimates of correlation. All p-values were two-sided, and a p < 0.05 was considered statistically significant.





3 Results


3.1 Participants and characteristics

A total of 689 college students participated in T1, 456 in T2, 300 in T3, and 601 in T4. The pass rate of the previous three questionnaires was 100%. Paper versions of the questionnaire were administered and collected on site. T4 was administered via an online platform, with a total of 615 college students participating. Among these, 14 questionnaires were excluded because the filling time was less than 180 s, resulting in 601 surveys analyzed (effective rate of 97%). As the survey sites were medical colleges, nursing majors represented the highest proportion of participants; thus, the proportion of female respondents was elevated. In the first three surveys, most of the students were freshmen and sophomores. Due to the large time span of this survey, we recalled them as much as possible during the fourth survey. Specific general information and details are shown in Table 1.



TABLE 1 Baseline characteristics of participants in four surveys.
[image: A table shows data divided into columns T1 to T4, with categories including gender, grade, relationship with parents, suicidal thoughts, self-harm, COVID-19 infection history, contact with COVID-19 patients, and concern about COVID-19 infection. Each category is broken down into counts (N) and percentages (%), highlighting differences across the four time periods. For instance, the percentage of males ranges from 13.3 to 31.3%, and the percentage of females ranges from 68.7 to 86.7%. The table also reflects variations in relationships, mental health concerns, and COVID-19-related factors over time.]



3.2 Trends over time

We found that, at T1 (the period just prior to the removal of restrictions) and T2 (just after the removal of restrictions), students exhibited a high degree of panic about COVID-19, 95.1 and 92.1%, respectively. With the passage of time, this degree gradually decreased, with response at T3 and T4 showing that students’ fear of COVID-19 had dropped to 77.3 and 86.4%, respectively. These changes were statistically significant (p < 0.001). Similarly, the prevalence of moderate anxiety and above decreased from 18% in T1 to 13.6% at T4 (p < 0.001). The prevalence of moderate depression and above decreased from 33.1% in T1 to 27.1% at T4 (p < 0.001). Concern about COVID-19 infection decreased from 73.6% in T1 to 39.8% at T4 (p < 0.001). Rates of PTSD and suicidal thoughts did not decline. The prevalence of PTSD increased from 21.5% in T1 to 29.6% at T4 (p < 0.001) and suicidal thoughts also increased from 7.7% at T1 to 14.8% at T4 (p < 0.001), possibly owing to the months-long, or longer, incubation period for PTSD. Over time, the symptoms of PTSD gradually appeared and influenced the students’ suicidal thoughts. Moreover, we found that within 2 months after full removal of restrictions, the proportion of students infected with COVID-19 increased rapidly from 8.4 to 77.4% (p < 0.001; see Figure 1 for details).

[image: Bar chart depicting mental health issues over four time points (T1 to T4) with categories: anxiety, depression, PTSD, COVID-19 panic, COVID-19 infection concern, and suicidal thoughts. Severity levels from severe to normal are color-coded. Significant differences are marked with asterisks. Each category shows a varying distribution of severity over time, with noticeable changes in anxiety, depression, and COVID-19-related categories.]

FIGURE 1
 Time trends in anxiety, depression, PTSD, suicidal thoughts, and COVID-19 panic and infection. The length of each line represents the change in trend over the corresponding two time periods, and the stars above the lines represent the significance of the change, PTSD, post-traumatic stress disorder, *p < 0.05, **p < 0.005, and ***p < 0.001, the test results are presented at point 3.2.




3.3 Single-factor analysis of COVID-19 panic, depression, anxiety, and PTSD

We found that the weaker the relationship with parents, the higher the scores for depression, anxiety, and PTSD in respondents (all p < 0.001). Students with suicidal thoughts and self-harm had significantly higher scores for depression, anxiety, and PTSD (all p < 0.001). Students who had close contact with COVID-19 patients scored higher on the COVID-19 panic scale (p < 0.001; see Table 2).



TABLE 2 Single-factor analysis of COVID-19 panic, depression, anxiety and PTSD at T4.
[image: Table displaying the relationship between various factors and mental health outcomes during COVID-19. Factors include gender, grade, relationships, suicidal thoughts, self-harm, past infection, contact with patients, and concern about infection. Mental health outcomes measured are panic, depression, anxiety, and PTSD, with associated p-values. Significant differences are marked with asterisks: * for p < 0.05, ** for p < 0.005, and *** for p < 0.001.]



3.4 Analysis of influencing factors in COVID-19 panic, depression, anxiety, and PTSD

The current results showed that having a better maternal relationship was a protective factor for depression (OR = 0.5, 95% Cl: 0.28–0.91, p < 0.05), while a better paternal relationship was a protective factor for PTSD (OR = 0.45, 95% Cl: 0.21–0.97, p < 0.05). Suicidal thoughts were a risk factor for depression (OR = 5.01, 95% Cl: 1.73–14.53, p < 0.05), anxiety (OR = 5.98, 95% Cl: 2.63–13.6 p < 0.001) and PTSD (OR = 4.52, 95% Cl: 2.06–9.9, p < 0.001). Self-harm was a risk factor for COVID-19 panic (OR = 4.48, 95% Cl: 1.45–13.81, p < 0.05), depression (OR = 3.73, 95% Cl: 1.22–11.4, p < 0.05), anxiety (OR = 1.69, 95% Cl: 0.72–3.97, p < 0.05) and PTSD (OR = 3.72, 95% Cl: 1.78–7.83, p < 0.001). Additionally, close contact with COVID-19 patients was a risk factor for depression (OR = 2.92, 95% Cl: 1.03–8.29, p < 0.05), anxiety (OR = 2.27, 95% Cl: 1.05–4.92, p < 0.05), and PTSD (OR = 2.27, 95% Cl: 0.94–5.47, p < 0.05). This is similar to the study by Rassolnia and Nobari (2024), which pointed out that socioeconomic status and physical activity were important predictors of an individual’s mental health (Rassolnia and Nobari, 2024). Being in close contact with COVID-19 patients and concern about COVID-19 infection were protective factors for COVID-19 panic (OR = 0.2, 95% Cl: 0.11–0.35, p < 0.001; see Table 3 for details).



TABLE 3 Analysis of factors related to COVID-19 panic, depression, anxiety and PTSD at T4.
[image: Table showing odds ratios (OR) and 95% confidence intervals (CI) for COVID-19 panic, depression, anxiety, and PTSD. Variables include gender, relationships with parents, suicidal thoughts, self-harm, COVID-19 contact, and infection concern. Significant results: females show higher risk across categories; suicidal thoughts and self-harm significantly increase risk for all conditions. Statistical significance is noted as p<0.05, p<0.005, and p<0.001.]



3.5 Analysis of related factors of suicidal thoughts and self-harm

To better understand the relevant factors that influence the mental health of students, reports of suicidal thoughts and self-injury were investigated. Suicidal thoughts and self-harm were used as dependent variables, and COVID-19 panic, depression, anxiety, and PTSD were set as independent variables to conduct a binary logistical regression analysis. It was found that depression (OR = 3.19, 95% Cl: 1.04–9.75, p < 0.05) and PTSD (OR = 3.49, 95% Cl: 1.96–6.21, p < 0.001) were risk factors for suicidal thoughts. Meanwhile, COVID-19 panic (OR = 3.03, 95% Cl: 1.06–8.66, p < 0.05) and PTSD (OR = 2.26, 95% Cl: 1.3–3.93, p < 0.05) were risk factors for self-harming behavior (see Table 4 for details).



TABLE 4 Analysis of related factors of suicidal thoughts and self-harm.
[image: Table showing odds ratios (OR) and significance (p-values) for suicidal thoughts and self-harm related to COVID-19 panic, depression, anxiety, and PTSD. COVID-19 panic has an OR of 0.59 for suicidal thoughts (p=0.137) and 3.03 for self-harm (p=0.038). Depression has an OR of 3.19 for suicidal thoughts (p=0.042) and 1.87 for self-harm (p=0.158). Anxiety shows an OR of 1.63 for suicidal thoughts (p=0.174) and 1.64 for self-harm (p=0.146). PTSD has an OR of 3.49 for suicidal thoughts (p<0.001) and 2.26 for self-harm (p=0.004). Significance is noted at various p-value levels.]




4 Discussion

To the best of our knowledge, this is the first study examining the long-term psychological effects of the COVID-19 pandemic in college students following the full removal of restrictions. The current results highlight the importance of continuing to care for the mental health of college students after the pandemic. A GAD-7 scale threshold above 10 (i.e., moderate anxiety and above) is generally considered clinically significant. Four cross-sectional surveys revealed self-reported anxiety rates of 18, 19.9, 24.3, and 13.6%, respectively. The four-time self-reported prevalence of PTSD was 21.5, 20.9, 19.3, and 29.6%. The prevalence of anxiety observed in the current surveys is consistent with, or higher than, those reported in the majority of previous studies (Li et al., 2022; Qin et al., 2023). However, the rates observed were lower than the rates reported in an American study (Grineski et al., 2021). The study found that the prevalence of PTSD was much higher than reported in the majority of previous studies (Fu et al., 2013; Wang et al., 2022); however, this finding is consistent with those reported by Chen et al. (2023). Differences in prevalence rates may be related to the medical study location, scoring threshold, measurement tools, and/or environmental differences.

The prevalence of depression and anxiety in the four surveys in this study was higher than the pre-pandemic average among college students. For example, Jenkins et al. found an 18% prevalence of depression among college students before the pandemic (Jenkins et al., 2021). Ramon-Arbues et al. found that the prevalence of anxiety in college students before the pandemic was 23.6% (Ramón-Arbués et al., 2020). In addition, the prevalence of PTSD in the first two surveys was lower than that of Canadian scholars during SARS, and the latter two surveys were generally consistent with their findings, which found a 28.9% prevalence of PTSD (Hawryluck et al., 2004).

Our study found that within 2 months of full removal of COVID-19 restrictions, the infection rate among college students increased rapidly to 77.4%. This rate is slightly lower than the 80 to 90% infection rate predicted by the Chinese Center for Disease Control and Prevention, which may be due to the higher education level of college students. Specifically, their understanding of the epidemic may be higher than that of other groups, and they may be more willing to actively take protective measures, such as wearing a mask, voluntarily getting vaccinated, and avoiding crowded places. Recent findings from Taheri et al. (2023a) also suggest that elite athletes are more likely to have better mental health than non-elite athletes (Taheri et al., 2023b). The combined prevalence of anxiety decreased over time, and the results were consistent with those reported Bults et al. and during the SARS epidemic (Bults et al., 2011; Liu et al., 2021). Throughout the four surveys, the degree of COVID-19 fear among college students gradually decreased, but there was still a high proportion, which indicates that the COVID-19 pandemic has had a lasting impact on students. The likely reason for this is that most college students in China have never experienced such a large-scale public health event, as it has been 21 years since the last SARS outbreak. We suggest that schools and education departments should make long-term psychological plans to maintain the mental health of their students. In addition, we found no decrease in the rates of PTSD and suicidal thoughts. Since the removal of COVID-19 restrictions in China, a vast majority of college students have contracted the virus. However, PTSD has a long incubation period, up to 6 months or more, and many students may not develop PTSD in the early stages following the removal of restrictions (Merians et al., 2023). Po-Han and Emre’s study also found that PTSD was associated with an increased risk of suicidal thoughts (Chou et al., 2020; Umucu et al., 2022). Therefore, the continuous monitoring of these indicators is particularly important for college students.

In addition, this study found that students who had close contact with COVID-19 patients were more likely to develop depression, anxiety, and PTSD. There are several possible explanations for this result. First, during the pandemic, people who had close contact with COVID-19 positive patients were isolated for 14 days or more, which likely had a profound negative effect on the mental health of students. Second, COVID-19 is highly contagious and often presents with severe clinical symptoms. Compared with students who did not report contact with COVID-19 positive patients, the panic over COVID-19 may have increased the psychological burden on these individuals. Liu et al. also found that the greater the fear of COVID-19, the higher the PTSD symptom score (Liu et al., 2023). Interestingly, the current study found that maternal and paternal closeness were protective factors for depression and PTSD, respectively. This result is consistent with that obtained in the research of Tan et al. (2022). This may be due to the different parenting styles of mothers and fathers in China. In the vast majority of families in China, mothers spend more time with their children, and those children are more likely to receive love and care. Fathers, however, tend to be more resilient to stress, a quality that may subtly influence their children (Li and Guo, 2023).

Our study found that students with suicidal thoughts and self-harming behaviors were more likely to develop depression, anxiety, and PTSD. This result is consistent with a study conducted in Spain, which found that 74.1% of suicidal thoughts could be related to mental disorders and adverse life experiences associated with the pandemic (Mortier et al., 2021). Furthermore, numerous studies have shown that individuals with suicidal thoughts and self-injurious behaviors are more vulnerable (Iskric et al., 2020). Moreover, suicidal thoughts and self-harm behavior are often accompanied by some form of mental dysfunction (Kothgassner et al., 2021). In the fourth survey, we found a higher percentage of students with suicidal thoughts. This study found that students with PTSD were more likely to have suicidal thoughts and exhibit self-injurious behavior. Depressed students were also at risk for suicidal thoughts. Suicidal thoughts and self-harm continue to be major mental health problems among adolescents around the world (Kothgassner et al., 2021). Suicide is the leading cause of death among female adolescents in the Western world and the third leading cause of death among male adolescents (Kyu et al., 2016). Carmassi et al. surveyed survivors of the 2009 L ‘Aquila earthquake and found that PTSD was significantly associated with an increase in suicidal thoughts (Carmassi et al., 2021). Grossberg and Rice et al. also found that depression is an important risk factor for adolescent suicide (Grossberg and Rice, 2023).

It is worth mentioning that the current study found that students with COVID-19 panic were at risk for self-harm. A study in the UK found that nearly half of self-harming patients presenting to hospitals in the period after the lockdown were affected by COVID-related factors (Hawton et al., 2021). Similarly, a study by Paul et al. in the United Kingdom found that self-harm risk and behavior may have increased for a large proportion of adults during a pandemic (Paul and Fancourt, 2022). These students were all victims during the pandemic, and the experience of adverse events made them more likely to harm themselves.

Given that the mental health of college students after COVID-19 restrictions had been removed was still suboptimal, some proposals need to be put forward in combination with the findings of this study. First, intervention measures should aim at improving the psychological quality of college students. The psychological impact of the pandemic on college students was unprecedented, especially at the beginning of the pandemic and in the first few months after the removal of restrictions. Therefore, we recommend that mental-health curricula be strengthened, especially by adding or strengthening the post-disaster mental recovery component and that ongoing mental-health programs be developed. In addition, as mentioned in previous research, programs for fostering psychological capital (Yang and Yang, 2022) such as programs to foster empathy skills (Kroshus et al., 2021), programs to support psychological development (Arslan, 2022), and programs to promote communication and teamwork (Lochner et al., 2020) may be beneficial. Second, preventive measures should be aimed at improving students’ personal skills—that is, their ability to respond to disasters. Students’ fears may stem from not knowing what to do in the face of a disaster. Therefore, schools should focus on improving students’ ability to cope with disasters, including by popularizing relevant knowledge and imparting first-aid skills, which will prepare students for the next public health emergency. Third, the perspective of interventions should be expanded, such as by strengthening public health systems, providing necessary emergency resource protection, and having sufficient resources to protect students when public health emergencies occur.

In addition, we suggest that future research should continue to monitor the recovery of post-pandemic mental health among college students, especially the symptoms of PTSD, as PTSD typically has a long incubation period. Secondly, future research can develop more mental health measures and validate them, which will provide a broader reference for relevant departments. Third, the implementation of long-term longitudinal studies and multi-center studies will help to better understand the overall picture of college students’ mental health in the post-pandemic era.


4.1 Advantages and limitations

In this study, a small number of students participated in all four surveys, making it a quasi-longitudinal study. According to Steel (2008), while samples collected over different periods may not overlap, valid inferences can be made about overall worthwhile changes based on repeated cross-sectional designs (Steel, 2008). Repeated cross-sectional designs can overcome the difficulties of longitudinal data collection, especially in the special context of a pandemic, where a high degree of overlap between samples may not be necessary for trends in college students’ mental health over time (González-Nuevo et al., 2024). However, the limitations of this study need to be pointed out to improve subsequent research. First, our study was not a multicenter study, limiting the generalizability of the findings; future research will expand the scope of study participants. Second, for unavoidable reasons, the data collected in the fourth survey of this study were transferred from paper questionnaires to network questionnaires. Although we tried our best to control the data deviations caused by different collection methods, the comparability of data was still likely affected. Future studies should maintain consistency in collection methods when collecting longitudinal data.




5 Conclusion

This is the first study to examine the trajectory of college students’ mental health over time. We found showed that a year after the COVID-19 pandemic, the overall mental health of college students was not optimal. Hence, we found showed that the long-term impact of COVID-19 on the mental health of college students may have already accumulated. To mitigate this impact and prepare for the next major public health event, strengthening college students’ mental health curricula and promoting healthy behaviors among college students should be a priority for universities and education authorities.
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Introduction: To improve the physical fitness of college students, numerous Chinese universities have mandated students to use sports apps for running on campus. However, this has led to widespread resistance among students.
Methods: To gain a deep understanding of the potential reasons for student resistance, we have developed a conceptual model based on psychological reactance theory. Specifically, we conducted a questionnaire survey involving 449 Chinese college students, using partial least squares structural equation modeling to test and analyze the research model and its related hypotheses.
Results: Our results reveal that: (1) Psychological reactance poses a potential reason for students’ resistance to mandatory use of sports apps, and it has a significant negative impact on students’ attitudes and behavioral intentions. (2) Students’ perceived threat to freedom and reactance proneness are two important antecedents of psychological reactance, which can account for 51% (R2 = 0.51) of the variance in psychological reactance. Furthermore, the results indicate that students’ reactance proneness has a positive impact on perceived threats to freedom. (3) The mandatory use of sports apps leads students to have two different conditions: mandated-acceptance and mandated-rejection, both of which have a positive impact on the antecedents of psychological reactance.
Discussion: These findings provide insights into the psychological processes underlying students’ resistance to mandatory use of sports apps, facilitating the application of sports apps in intervention measures that improve health and fitness. Furthermore, this study is the first to apply psychological reactance theory to mandatory exercise behavior, contributing to the reactance literature.

Keywords
 psychological reactance theory; mandatory use; sports APP; students’ resistance; partial least squares structural equation modeling


1 Introduction

Physical inactivity is the fourth leading risk factor for non-communicable diseases (WHO, 2009). Notably, among college students, physical activity declines significantly during the transition from high school to university (Bray and Born, 2004; Barton-Weston et al., 2021). Therefore, to increase physical activity among college students, numerous Chinese universities have implemented interventions mandating students to use designated sports apps (e.g., Sports World Campus app, Trail Run app, and Forked Campus app) for running on campus (hereafter referred to as “campus running”).1 Among them, the “Sports World Campus” app, as the most widely used sports app for campus running, has been applied in nearly 500 universities in 26 provinces and cities in China (Wang and Pan, 2020).

Campus running is a significant measure to curb the decline in physical fitness among Chinese college students, and its effectiveness has received widespread recognition for improving students’ physical fitness and cultivating exercise habits during their academic years (Yang et al., 2019; Peng and Li, 2021). However, a stringent examination of the broader implications of such programs reveals complexities in their acceptance. Drawing from James (1890), the bodily self-constitutes one of the two facets of the self, serving as a prerequisite for both agency and ownership (Gallese and Sinigaglia, 2009). This essential aspect of self may be compromised, when students are compelled to participate rather than choosing to do so willingly. Consequences of this may include impacts on their sense of agency as action initiators and their ownership over their bodily experiences. Moreover, the focus on the bodily self is a significant component of individual self-perception. Concentrating attention on the bodily self can predispose individuals to avoid loss (Sebri et al., 2021), and mandatory use of sports apps essentially forces this attention, potentially resulting in loss aversion behaviors associated with psychological reactance. Such dynamics could lead to decision-making that contradicts long-term benefits, such as widespread resistance, negative emotions, unfavorable evaluation of the campus running app, and even cheating behaviors, exemplified by hiring other students to complete their running tasks for them (Kang, 2016; Wang and Pan, 2020; Peng and Li, 2021). Furthermore, research (Wang and Pan, 2020) has indicated that if the psychological resistance of students to campus running is not addressed, even if a certain degree of short-term exercise intervention effect is achieved, it is not conducive to cultivating long-term exercise habits. Therefore, in-depth research is necessary on the potential reasons behind students’ resistance to campus running to further enhance sports apps’ positive role on students’ physical fitness. Nevertheless, existing research in this area remains relatively scarce.

Most of the existing literature focuses on the positive effects of campus running on college students’ physical health and exercise habits (Yang et al., 2019; Peng and Li, 2021), as well as the factors that influence college students’ acceptance and use of sports apps in mandatory situations (Guo, 2022). However, the negative impacts of campus running are mostly reported on social media and news reports, with a dearth of systematic scientific research. Limited research indicates that the mandatory nature of campus running leads to students exhibiting widespread and strong psychological resistance (Wang and Pan, 2020). However, empirical research based on theoretical foundations regarding the psychological mechanisms underlying this resistance is still lacking.

Psychological Reactance Theory (PRT) will provide a crucial theoretical perspective for this study. PRT is built on the assumption that individuals value their freedom. When people perceive a threat to their freedom, they are motivated to respond in opposing ways (Brehm and Brehm, 2013; Rosenberg and Siegel, 2018). College students, noted for their high autonomy and decision-making ability (Wang et al., 2022), may perceive mandated campus running as a threat to their freedom in choosing their extracurricular exercise methods, potentially leading to psychological reactance. Further, existing research provides ample evidence that mandatory actions amplify the experience of reactance (Reynolds-Tylus, 2019; Ball and Wozniak, 2021), affirming PRT’s relevance to this study. Analogously, PRT has featured prominently in studies lending insights into user resistance to mandatory use of information technology, such as mandatory use of self-service technologies (Wang and Lu, 2014; Feng et al., 2018), smart services (Wen et al., 2020), and electronic monitoring (Yost et al., 2018). Therefore, PRT provides a solid theoretical foundation for this study.

The primary objective of the study is to explore the underlying mechanisms of student resistance to campus running from the perspective of PRT. Specifically, we develop and test a conceptual model that integrates the antecedents and outcomes of reactance against campus running. Firstly, we propose that campus running leads to two different conditions for students: mandated-acceptance and mandated-rejection. Secondly, regarding the antecedents of reactance, we examine students’ perceived freedom threat of campus running and the elicited reactance proneness. Finally, we investigate the outcomes of reactance through attitudes and behavioral intentions toward campus running. Figure 1 illustrates the conceptual model.
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FIGURE 1
 Conceptual research model.


The main contributions of this study are as follows: (1) This study, for the first time, employs a theoretically grounded empirical research approach to investigate the underlying psychological mechanisms of student resistance to campus running. By applying a well-established theoretical framework to this novel context, we can enhance our understanding of the psychological processes underlying students’ resistance to campus running. (2) The research findings will provide valuable information to school authorities, thereby promoting the positive role of sports apps in improving college students’ physical fitness levels and cultivating exercise habits. (3) To the best of our knowledge, this is the first study to apply PRT in investigating resistance to mandatory exercise interventions, particularly those involving sports apps. Therefore, this not only extend the application of PRT to the domain of mandatory exercise behavior but also provides a novel perspective for understanding resistance in this context.



2 Theoretical background


2.1 Psychological reactance theory

The Psychological Reactance Theory (PRT) is based on the fundamental principles that individuals value freedom, choice, and autonomy. When external stimuli threaten or restrict an individual’s freedom, they are motivated to regain their freedom. This motivational state to act against the threat source and to reclaim freedom is defined as psychological reactance (Brehm and Brehm, 2013), also known as state reactance. Psychological reactance can result in negative attitudes and emotions toward the source of the threat (Silvia, 2006; Quick and Considine, 2008; Chang and Wong, 2017). Initially, Psychological reactance was considered immeasurable. However, Dillard and Shen (2005) argued that it can be assessed through both cognitive and affective aspects, specifically negative cognition and anger. When people perceive threat to their freedom, they may respond cognitively with negative evaluations of the threat source and affectively with displaying negative emotions. Additionally, academics have stressed the significance of conceptualizing the psychological reactance process as a two-step procedure that begins with a freedom threat and ends with psychological reactance (Quick et al., 2017; Rosenberg and Siegel, 2018). Thus, perceived threat to freedom is an important antecedent of psychological reactance.

Currently, TPR has been widely applied in the field of information technology to explain why users show resistance to being forced to adopt new technologies, such as self-service technology (Reinders et al., 2008; Wang and Lu, 2014; Feng et al., 2018), smart services (Wen et al., 2020), and online advertising (McCoy et al., 2017; Youn and Kim, 2019). Although this theory demonstrates strong applicability in mandatory situations, few studies have applied it to mandatory exercise behaviors.



2.2 Reactance proneness

Although psychological reactance was initially described as a motivational state, Brehm and Brehm (2013) proposed the existence of stable individual differences in reactance proneness. It represents the dispositional propensity to experience reactance across situations. This reactance proneness is also described as strait reactance (Moreira et al., 2021). Prior studies indicate that individuals with high reactance proneness are more sensitive to threats to their freedom (Chartrand et al., 2007), and are more reactance to influence attempts (Dillard and Shen, 2005). Given that younger individuals, particularly older adolescents, tend to exhibit the highest reactance proneness (Hong et al., 1994; Moreira et al., 2021), we incorporate reactance proneness into the conceptual model.

In the field of health communication, researchers have paid adequate attention to reactance proneness, and identified it to be an important antecedent of psychological reactance (Dillard and Shen, 2005). Considerable research has shown that people with high reactance proneness are more likely to engage in risky health behaviors (e.g., smoking, and risky sexual behaviors) and are more resistant to persuasive attempts (Van Petegem et al., 2015; Quick et al., 2017; Reynolds-Tylus, 2019). Not surprisingly, given the characteristics of trait-reactant individuals, health communication researchers consider segmenting audiences based on this personality profile a fruitful endeavor (LaVoie et al., 2016; Quick et al., 2017). However, existing research on mandatory behaviors has focused mainly on the impact of perceived freedom threat on psychological reactance (Wang and Lu, 2014; Feng et al., 2018; Wen et al., 2020; Contzen et al., 2021) while overlooking the significant role of reactance proneness. Therefore, we incorporate reactance proneness into research, which can enrich the research literature on reactance proneness in the field of mandatory behaviors.




3 Theoretical model and development of hypotheses

We developed a conceptual model based on PRT to explore the psychological mechanisms behind students’ resistance to the mandatory use of sports apps intervention measures, as shown in Figure 1.


3.1 Mandated-acceptance and mandated-rejection

We propose that the campus running leads to two different conditions for students: one is the mandated-acceptance, that is, students are mandated to exert additional effort to adapt to the campus running, which is triggered by the act of mandating students to accept the campus running. For instance, students with poorer physical fitness may need to make extra efforts to complete the running task, which could intrude on their bodily experiences and directly conflict with their bodily self, thus leading to their perceived threat to freedom. The other is mandated-rejection, that is, students are mandated to reject established lifestyles and habits to adapt to the campus running, which is triggered by the act of mandating students to reject certain extracurricular behaviors. For example, students accustomed to using mobile devices for entertainment in dormitories may need to reject their original sedentary behavior to complete the running task. This mandatory action disrupts the students’ conventional use of technology during leisure time - which is crucial to their sense of self in private spaces - thereby triggering distress and perceived loss of freedom in managing their bodily activities. Furthermore, research by Wang and Lu (2014) and Feng et al. (2018) on forcing customers to adopt self-service systems has demonstrated that mandated-acceptance and mandated-rejection are two different conditions caused by mandatory behaviors, both of which positively affect the individual’s perceived threat to freedom. Thus, we propose:


H1a: Mandated-acceptance positively affects students’ perceived threat to freedom.
H2a: Mandated-rejection positively affects students’ perceived threat to freedom.



The reactance proneness reflects individual differences in reactions to freedom-threatening stimuli (Brehm and Brehm, 2013). Both mandated-acceptance and mandated-rejection impose external pressures on students’ lifestyles, requiring them to alter their established habits or adapt to activities unfitted to their preferences. Such impositions directly infringe on their bodily experiences and personal freedom, thus evoking reactance proneness. Moreover, given that individuals have different needs for autonomy and freedom, students will perceive different degrees of freedom-threatening stimuli under these two conditions. Consequently, the reactance proneness elicited by these two conditions will also differ. We argue that the stronger the students’ experiences of these two conditions, the higher the reactance proneness elicited. Therefore, we propose:


H1b: Mandated-acceptance positively affects reactance proneness.

H2b: Mandated-rejection positively affects reactance proneness.
 



3.2 Antecedents of psychological reactance

According to PRT, a crucial component to elicit psychological reactance is the threat to freedom (Brehm and Brehm, 2013; Li et al., 2023), typically seen as an antecedent of this psychological state (Dillard and Shen, 2005; Rosenberg and Siegel, 2018). Additionally, research indicates that different types and intensities of threats to freedom can result in varying degrees of reactance. The greater the perceived threat to freedom, the stronger the psychological reactance (Reynolds-Tylus, 2019; Ball and Wozniak, 2021). Furthermore, James (2007) posits that the bodily self-constitutes the core of personal identity. Consequently, any threats to our bodily autonomy are perceived as direct threats to our core identity. When external restrictions are placed on freedom of action or the expression of our bodily self, individuals might perceive a direct threat to their core identity, thereby triggering psychological reactance as a defensive mechanism. In the context of this study, college students are mandated to use a specific sport app for running exercise, and their exercise performance is monitored. Therefore, this may lead students to perceive a threat to their extracurricular exercise autonomy or behavioral freedom, thereby eliciting psychological reactance. Hence, we propose:


H3: Perceived threat to freedom positively affects psychological reactance.
 

Apart from perceived threats to freedom, reactance proneness is another important antecedent of psychological reactance. Reactance proneness reflects an individual’s dispositional propensity to experience reactance, influencing both their sensitivity to threats to their freedom and their reactance to influence attempts (Dillard and Shen, 2005; Chartrand et al., 2007). Therefore, individuals with high reactance proneness not only perceive greater threats to their freedom but also display an intensified response of psychological reactance to such threats (Moreira et al., 2021). Numerous studies have demonstrated that an individual’s reactance proneness can have a significant positive impact on their psychological reactance (Dillard and Shen, 2005; Lowry and Moody, 2014; Van Petegem et al., 2015; Yost et al., 2018). Furthermore, Yost et al. (2018) further elaborate that individuals with high reactance proneness are more sensitive to threatening stimuli to freedom, leading them to perceive greater threats to freedom. Parallels can be drawn from health communication where it was found that this group would experience greater threats to freedom when confronted with graphic cigarette warning labels and sexual health messages (LaVoie et al., 2016; Richards and Larsen, 2016). Therefore, in the context of this study, students with high reactance proneness may not only perceive a greater threat to their extracurricular behavioral freedom, but they may also show greater psychological reactance. Based on this, we propose:


H4a: Reactance proneness positively affects psychological reactance.

H4b: Reactance proneness positively affects perceived threat to freedom.
 



3.3 Outcomes of psychological reactance

According to PRT, individuals generate psychological reactance when their freedom of choice or autonomy is hindered or threatened, typically responding with opposition or resistance to restore these freedoms (Brehm and Brehm, 2013). This psychological reactance often leads to a dislike of rules or demands, resulting in a negative attitude toward them. Due to the existence of psychological reactance, people are more inclined to stick to their original positions and behavioral patterns, reducing their willingness to undertake actions perceived as infringing on their freedom. Additionally, several studies on the mandatory use of information technology have demonstrated that psychological reactance can lead to individuals’ negative attitudes toward mandatory behavior and decreased behavioral intentions (Reinders et al., 2008; Wang and Lu, 2014; Feng et al., 2018). Similarly, in the context of this study, students’ experience of psychological reactance may negatively impact their attitudes and intentions toward campus running. Therefore, we propose:


H5: Psychological reactance negatively affects students’ attitudes toward campus running.

H6: Psychological reactance negatively affects students’ behavioral intentions toward campus running.
 




4 Methods


4.1 Participants

The participants in this study were all first-and second-year students from a university located in Liaoning Province, China. This university has been at the forefront of implementing mandatory use of sports apps intervention and has implemented this intervention for five consecutive years. The Physical Education Department of this university has established a comprehensive system for organizing campus running. Therefore, participants have gained extensive and consistent experiences and perceptions regarding the campus running, making their questionnaire feedback representative (Guo, 2022). This university mandates all freshmen and sophomores to participate in campus running every semester. Therefore, the data from the survey of freshmen and sophomores who are undergoing campus running are authentic.

The recruitment of participants was transparent, with individuals voluntarily participating after understanding the research objectives and procedures. Recruitment efforts were jointly conducted by members of the research team and trained interviewers. These interviewers disseminated questionnaires across various campus locations, including classrooms, dormitories, and dining halls, where they introduced the purpose, procedures, voluntary nature, and confidentiality of information related to the study to potential participants.

The inclusion criteria for participants were: freshmen and sophomores, physically healthy, without any disability that would hinder their participation in the required campus running, voluntarily participating in the study, and signing an informed consent form in accordance with the Declaration of Helsinki. Exclusion criteria included participants who failed to completely fill out the questionnaire, provided responses clearly inconsistent with actual circumstances or containing logical errors, or refused to sign the informed consent form.



4.2 Data collection

This study aimed to investigate the phenomenon of mandatory use, rather than a descriptive presentation of the population. The structural equation model methodology allows the use of non-probability reduced samples (Hair et al., 2014). Hence, a non-probabilistic sampling technique was employed. The surveyors distributed paper questionnaires at various locations on campus (e.g., classrooms and cafeteria entrances). The questionnaires were distributed and collected on-site from April 20th to 27th, 2023. A total of 500 questionnaires were distributed and 51 incomplete or non-compliant questionnaires were excluded. Ultimately, 449 valid questionnaires were considered, with an effective recovery rate of 89.80%.

To ensure the accuracy and completeness of the questionnaire data, the researchers thoroughly examined the contents of each questionnaire after collection. Any questionnaires that did not meet the inclusion criteria or contained missed key items were excluded from the analysis.



4.3 Measures

To ensure the validity of the scales, we utilized existing scales from the literature and made appropriate adaptations based on the research background and purpose. The items are as shown in Supplementary Appendix A.


4.3.1 Mandated-acceptance and mandated-rejection

Drawing on the studies of Wang and Lu (2014) and Feng et al. (2018), we measured the extent to which students were mandated to accept campus running using the item, “The school mandated me to make extra efforts to adapt to mandatory campus running.” The degree to which students were mandated to reject certain extracurricular behaviors was assessed with the item, “The school mandated me to reject certain extracurricular behaviors to adapt to mandatory campus running.”



4.3.2 Perceived threat to freedom

Perceived threat to freedom was measured using four items adapted from Dillard and Shen (2005) and Contzen et al. (2021), including the school “tried to manipulate my extracurricular exercise style,” “tried to pressure me to engage in campus running,” “tried to pressure me to engage in the campus running,” and “the campus running threaten my freedom to choose extracurricular behaviors.”



4.3.3 Reactance proneness

Reactance proneness was assessed using four items from the Hong and Page’s scale (Hong and Faedda, 1996), including “I become frustrated when I am unable to make free and independent decisions,” “I consider advice from others to be an intrusion,” “Regulations trigger a sense of resistance in me” and “I resist the attempts of others to influence me.” This scale is frequently used to measure reactance proneness and is known for its excellent reliability (Dillard and Shen, 2005; Van Petegem et al., 2015).



4.3.4 Psychological reactance

Researchers (Dillard and Shen, 2005; Rains, 2013; Feng et al., 2018) have argued that psychological reactance should be considered as a latent variable comprising cognition and affect, specifically negative cognition and anger (Quick and Considine, 2008; Quick et al., 2017). Research results in non-Western cultures still support this view (Quick and Kim, 2009). We followed this suggestion and adapted the measurement items for negative cognition and anger from Dillard and Shen (2005), Wang and Lu (2014), and Feng et al. (2018). Negative cognition was measured by four items assessing the extent to which students consider the school “ignored student’ rights to choose extracurricular exercise methods,” “did not provide enough exercise options for students,” “failed to satisfy students’ demands for extracurricular exercise” and “did not provide enough exercise facilities for students.” Anger was measured by four items assessing the extent to which students felt the “annoyed,” “unhappy,” “uncomfortable,” and “angry” about the mandated campus running.



4.3.5 Attitudes and behavioral intentions

Students’ attitudes and behavioral intentions toward campus running were adapted from Wang and Lu (2014) and Feng et al. (2018). Attitude was measured through four items, including that campus running is “helpful” and “necessary” for health improvement, and it is “good” and “interesting” as an extracurricular exercise method. Behavioral intention was measured by one item, which is “I intend to use campus running as an extracurricular exercise.”

All items were assessed using a 5-point Likert-type scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The specific items can be found in Supplementary Appendix A. Additionally, since all the scales were derived from English literature, a back-translation method was employed iteratively and collaboratively to ensure accurate translation of the items (Brislin, 1970; Douglas and Craig, 2007). To ensure the readability and validity of the scale, the questionnaire was pilot tested by 40 respondents. Based on the results, we made minor adjustments to the exact wording to make the statements clear.




4.4 Data analysis

We utilized Smart PLS 3.3.3 software and employed the second-generation statistical technique of partial least squares structural equation modeling (PLS-SEM) for model assessment. Compared to covariance-based structural equation modeling (CB-SEM), PLS-SEM is known for its robustness in exploring, predicting, and developing theories, as well as testing models with complex causal relationships and indirect effects (Hair et al., 2019). Given that the model in this study includes second-order structures, multiple latent variables, and multiple intermediate paths, PLS-SEM is the more suitable choice. Moreover, the repeated indicator approach was adopted to model the paths of the first-order constructs to misfit and obtain latent variable scores and fit for the first-order constructs (Hair et al., 2014; Li et al., 2023).




5 Results


5.1 Participant demographics

In the participant pool of this study, there were 245 males (54.57%) and 204 females (45.43%). The academic representation was balanced, comprising 239 first-year students (53.23%) and 210 s-year students (46.77%). The average age of participants was 19.39 years (SD = ±1.137), indicating a relatively homogeneous age group.



5.2 Measurement model assessment

We first deleted items with low loadings to refine the measurement model. Retained items are shown in Supplementary Appendix A. Subsequently, we assessed the reliability and validity of the measurement model. As shown in Table 1, the outer loadings of all items (ranging from 0.77 to 0.90) exceeded the threshold of 0.708. The Cronbach’s Alpha values (ranging from 0.72 to 0.88) and composite reliability (CR) values (ranging from 0.84 to 0.92) of all first-order constructs exceeded the threshold of 0.70. These results indicate favorable internal consistency and reliability of the measurement model. The average variance extracted (AVE) values of all first-order constructs (ranging from 0.64 to 0.73) exceeded the minimum requirement of 0.50, demonstrating sound convergent validity.



TABLE 1 The assessment of measurement model for constructs.
[image: Table displaying constructs with associated items, Cronbach's alpha (α), composite reliability (CR), average variance extracted (AVE), and standardized loadings. Constructs include Perceived Threat, Reactance Proneness, Negative Cognition, Anger, and Attitudes, each with specified items, reliability scores, variance extracted, and loadings. Legends explain abbreviations such as Cronbach’s alpha, CR, and AVE.]

In addition, the Fornell-Larcker criterion and cross-loadings were employed to assess the discriminant validity. As shown in Table 2, the correlation between any two constructs was consistently smaller than the square root of the AVE of the constructs. Additionally, each indicator’s loading exceeded its cross-loadings with other latent variables (see Supplementary Appendix B for details). These results indicate that the measurement model has satisfactory discriminant validity (Hair et al., 2014).



TABLE 2 Correlations of latent variables and evidence of discriminant validity.
[image: Table displaying correlations between five constructs: perceived threat, reactance proneness, negative cognition, anger, and attitudes. Diagonal elements are the square root of AVE, highlighted in bold: 0.84, 0.80, 0.81, 0.86, and 0.85. Off-diagonal elements are inter-construct correlations. The note indicates bold values should exceed inter-construct correlations for adequate discriminant validity.]

Two techniques were employed to evaluate whether common method bias threatened the validity of the study results. The first approach used was Harman’s single-factor test (Podsakoff et al., 2003). This test involved subjecting all reflective items to both principal axis factoring and principal component factoring. In both cases, multiple factors emerged, and the variance explained by the largest factor was 40.56 and 42.31%, respectively. Both results are below the critical value of 50%. The second approach was the marker variable approach (Rönkkö and Jukka, 2011). Initially, a marker variable was identified. The marker variable was not included in the research model and had no explicit theoretical influence on the constructs in the research model. The correlation between the marker variable and research variables must be caused by the method. In this study, blue attitude served as the marker variable and was assumed to be theoretically unrelated to other variables in the study (Simmering et al., 2014). The results demonstrated that the path coefficients in the model remained virtually unchanged, with only slight variations (see Supplementary Appendix C). These findings indicate that common method bias is unlikely to distort the results of this study.



5.3 Structural model and hypothesis testing

After determining the validity of the measurement model, the structural model was estimated. The bootstrapping re-sampling method (Chin, 1998) with 5,000 re-samples was used to assess the significance levels of path coefficients. The research hypothesis was considered supported when the T-value exceeded 1.96 (two-tailed test) and the p value was less than 0.05. The R2-values indicate the percentage of variance explained in the dependent variables. As illustrated in Figure 2, the model accounts for 56% of the variance in perceived threat to freedom, 25% in reactance proneness, 51% in psychological reactance, 40% in attitudes, and 15% in behavioral intention. Along with R2-values, effect size (f2) is used to determine whether a specific independent variable has a substantive impact on a dependent variable. According to Cohen (1988) guideline, the results indicate that the f2-values for the supported hypotheses are acceptable (Table 3). According to Table 3, all research hypotheses are supported. Specifically, mandated-acceptance and mandated-rejection have significant positive impacts on perceived threat to freedom (β = 0.20, p < 0.001; β = 0.46, p < 0.001) and reactance proneness (β = 0.17, p < 0.001; β = 0.41, p < 0.001), thereby supporting hypotheses H1-H2. Perceived threat to freedom and reactance proneness have significant positive impacts on psychological reactance (β = 0.54, p < 0.001; β = 0.26, p < 0.001), and reactance proneness has a significant positive impact on perceived threat to freedom (β = 0.27, p < 0.001), thereby supporting hypotheses H3-H4. Moreover, psychological reactance has a significant negative impact on attitudes (β = −0.63, p < 0.001) and behavioral intentions (β = −0.39, p < 0.001), supporting hypotheses H5-H6 (Figure 2).

[image: Path diagram depicting relationships among six variables: mandated acceptance, mandated rejection, perceived threat, reactance proneness, psychological reactance, attitudes, and behavioral intention. Arrows indicate pathways with coefficients, significance levels, and R-squared values. Perceived threat and reactance proneness contribute to psychological reactance, which influences attitudes and behavioral intention. Statistical significance is denoted by asterisks, where ***p < 0.001.]

FIGURE 2
 Results of the research model.




TABLE 3 Path coefficients and hypotheses testing.
[image: Table displaying hypotheses' relationships, path coefficients, t-statistics, R-squared values, and decisions. All hypotheses (H1a to H6) show supported decisions with significant t-statistics, presented with p-values less than 0.001. Definitions are provided for abbreviations like MA (mandated-acceptance), MR (mandated-rejection), PT (perceived threat), RP (reactance proneness), PR (psychological reactance), AT (attitudes), and BI (behavioral intention).]




6 Discussion

To reduce sedentary behavior and promote physical activity among college students, numerous Chinese universities have mandated students to use the designated sports apps for running on campus (referred to as “campus running”). However, the campus running has elicited widespread resistance from students. To explore the reasons why students resist campus running, we established a conceptual model from the perspective of PRT to explain the underlying mechanisms, and obtained several important findings.

Firstly, we propose that campus running elicits two different conditions among students: mandated-acceptance and mandated-rejection. The results confirm the significant positive impact of both conditions on the antecedents (perceived threat to freedom and reactance proneness) of psychological reactance, with mandated-rejection having a greater impact than mandated-acceptance. For students who are mandated-acceptance, despite exhibiting a certain degree of reluctance or reservation, they still make extra efforts to comply with the campus running requirements and complete the running tasks, that is, they comply reluctantly with the mandatory intervention measures (Wang and Pan, 2020). This suggests that students who are mandated-acceptance may have some degree of compliance mentality. Thus, the impact of antecedents of psychological reactance is relatively minor. For students who are mandated-rejection, they face the demand to relinquish their established habits and lifestyles to conform to campus running requirements. This directly challenges their control and management over their bodily self. According to the research of Sebri et al. (2021), focusing on the bodily self can enhance interoception promoted an aversion to losses. Under conditions of mandated-rejection, students’ bodily autonomy is limited, threatening their control over their schedules. Confronted with the potential “loss” of behavioral freedom, their perception of such losses is intensified, further diminishing their sense of control over decision-making and triggering fears about autonomy (Olison and Roloff, 2012; Cserdi and Kenesei, 2021). This amplifies the impact of mandated-rejection on the antecedents of psychological reactance. Therefore, we propose that the impact on the two antecedents of psychological reactance comes more from the perception of decision control and less from the perception of effort.

Secondly, the findings show that perceived threat to freedom and reactance proneness as antecedents both have significant positive impacts on psychological reactance, explaining 51% (R2 = 0.51) of the variance in psychological reactance. According to PRT, the perceived threat to freedom is an important prerequisite for psychological reactance, and numerous existing studies have confirmed the positive impact of perceived threat to freedom on psychological reactance (Dillard and Shen, 2005; Wang and Lu, 2014; Feng et al., 2018; Ball and Wozniak, 2021). However, in the realm of mandatory behavior studies, the profound impact of reactance proneness on psychological reactance has received less scholarly attention. Our study fills this gap by demonstrating that reactance proneness has a dual significant positive impact, not only on psychological reactance but also on perceived threat to freedom. This finding aligns with the research results from the health communication domain, where individuals with high levels of reactance proneness are more susceptible to perceiving their autonomy as threatened by persuasive messages (Richards and Larsen, 2016; Quick et al., 2017; Reynolds-Tylus, 2019). The heightened sensitivity to autonomy restrictions among individuals with high reactance proneness may stem from their heightened self-focused attention. Carver (1977) posits that individuals may perceive a greater threat to their freedom and exhibit stronger psychological reactance under high than under low self-focus. Moreover, James (1890) distinguishes the self-concept into the bodily self and the narrative self. In the context of this study, the bodily self, as power for action (Gallese and Sinigaglia, 2009), may be a focal point for self-focused attention. Individuals with high reactance proneness not only perceive that mandatory campus running directly restricting their bodily freedom (related to the bodily self), but also perceive them as disruptions to the coherence of their personal narratives (related to the narrative self). Therefore, individuals with high reactance proneness react more strongly to the same stimuli and are more sensitive to restrictions on their autonomy, thereby increasing their likelihood of perceived threat to freedom and experiencing psychological reactance (Dillard and Shen, 2005; Yost et al., 2018). Furthermore, research has demonstrated that people with high reactance proneness are more sensitive to privacy violations (Yost et al., 2018). Since sports apps involve privacy-related information such as sports data, geographic location, and personal identity, this may increase the impact of reactance proneness on perceived threat to freedom and psychological reactance. Consequently, in the context of this study, reactance proneness is not only an important antecedent of psychological reactance, but also has an important impact on perceived threat to freedom.

Thirdly, the results of this study demonstrate that psychological reactance negatively affects students’ attitudes and behavioral intentions, indicating that students’ psychological reactance can lead to negative attitudes and decreased behavioral intentions toward campus running. This is consistent with previous research on the mandatory adoption of technology (Reinders et al., 2008; Wang and Lu, 2014; Feng et al., 2018) and in the field of health communication (Dillard and Shen, 2005; Rains, 2013; Rosenberg and Siegel, 2018). Based on PRT, when individuals perceive a restriction or threat to their personal freedom, they will attempt to restore the threatened or deprived freedom in a direct or indirect manner. However, since the behavior of directly restoring freedom is usually antisocial or counter-normative, individuals typically restore freedom in an indirect manner (Brehm and Brehm, 2013). And multiple studies on the mandatory adopt of new technology have shown that negative attitudes toward mandatory behavior and decreased behavioral intentions are the primary ways for individuals to indirectly restore freedom (Reinders et al., 2008; Wang and Lu, 2014; Feng et al., 2018). Our study further corroborates the negative impact of psychological reactance on attitudes and intentions within the context of mandatory exercise. Additionally, it should be noted that psychological reactance is a state motivated by freedom concerns and the individual’s primary motivation is to restore restricted or deprived freedom. And, Ogbanufe and Gerhart (2022) argue that the adverse outcomes of psychological reactance do not necessarily reflect an evaluation of the forced use of technology, but rather an expression of restoring freedom. Therefore, students’ resistance to campus running may not be targeted at this mandatory intervention measure, but rather a manifestation of restoring extracurricular behavior freedom driven by psychological reactance.


6.1 Theoretical implications

This study provides several meaningful theoretical contributions to the extant literature.

The research findings provide a profound understanding of the psychological processes related to resistance against mandatory exercise interventions, particularly the utilization of sports apps. Firstly, the study’s conceptual model delineates two distinct conditions of resistance among students: mandated-acceptance and mandated-rejection. This nuanced understanding sheds light on the complex interplay between compliance psychology and concerns about autonomy. It deepens our appreciation of the psychological mechanisms driving resistance to mandatory exercise interventions. Secondly, the study underscores the pivotal roles of perceived threat to freedom and reactance proneness as antecedents of psychological reactance. Few researchers have delved into the impact of reactance proneness on psychological reactance in the context of mandatory behavior. This study fills that research gap, enhancing our understanding of the causes of psychological reactance and contributing to the literature on individual differences in resistance behaviors. Thirdly, the study’s exploration of the negative impact of psychological reactance on attitudes and behavioral intentions deepens our understanding of the consequences of reactance in the context of mandatory exercise. This aspect adds a practical dimension to the theoretical implications by highlighting the potential downstream effects of psychological reactance on individuals’ engagement with mandatory exercise interventions.

Our study contributes substantially to the existing literature on psychological reactance. Firstly, we fill a notable research gap by applying PRT to mandatory exercise behavior, thereby expanding the scope of PRT application and deepening theoretical understanding of resistance phenomena in this domain. Secondly, our research elucidates students’ resistance to campus running intervention measures from a psychological reactance perspective. By analyzing reactance mechanisms, we uncover individuals’ psychological processes when confronted with mandatory exercise interventions, offering a novel viewpoint and theoretical support for understanding and addressing resistance behaviors in similar contexts. Lastly, our study provides empirical evidence and theoretical support for research on psychological reactance. By validating the applicability of PRT in mandatory exercise behavior, we lay the groundwork and offer insights for future research, aiding scholars in better understanding and interpreting individuals’ behaviors and attitudes when faced with various mandatory interventions.



6.2 Practical implications

Given that psychological reactance is a potential barrier to mandatory use of sports apps intervention measures, relevant school authorities and sports app developers must formulate appropriate strategies to alleviate students’ psychological reactance, which is essential for enhancing the effectiveness of information technology in exercise interventions.

Firstly, enhancing the multifunctionality of the campus running app to reduce students’ perceived threat to freedom. The sports app chosen by the school authorities for campus running should be designed more flexibly and diversely. This design would allow students to make appropriate choices and adjustments to exercise goals and forms based on their interests and physical conditions. And this can help improve students’ autonomy and freedom of choice in campus running, thereby reducing their perceived threat to freedom. For example, under the premise of setting a total amount of physical activity, school authorities can allow students to freely choose the types, duration, intensity, and exercise venue within the sports app. This approach can meet the diverse exercise needs and preferences of different students, enhancing their willingness and enthusiasm to participate. Furthermore, it is important to avoid mandating uniform physical activities for all students.

Secondly, strengthening the publicity and education of campus running to prevent the arousal of students’ reactance proneness. To avoid triggering students’ reactance proneness, school authorities should clearly communicate the benefits and rationales of implementing intervention measures to students and emphasize the positive impact on their health and well-being. This will help to enhance students’ voluntary participation and sense of identification with mandatory interventions. Furthermore, when communicating relevant information, school authorities should try to avoid using controlling or forceful language (e.g., “you must,” “it is impossible to deny,” and “stop the denial,” etc.) (Reynolds-Tylus, 2019). These measures contribute to minimizing or avoiding triggering students’ reactance proneness.

Finally, improving the fun of campus running to alleviate the negative impact of psychological reactance. School authorities and sports app developers can take appropriate measures to improve the fun of campus running, thereby enhancing students’ attitudes and behavioral intentions toward campus running. For example, they can strengthen the community construction within the sports app, organize running clubs, hold running competitions, set virtual medals, etc., and encourage social interaction among students in the sports community, to enhance students’ sense of participation and achievement. In addition, sports app developers can develop various incentive measures, such as exchanging running mileage for small gifts, setting up a commendation mechanism for exemplary runners, and organizing exclusive running events in collaboration with well-known brands, etc. These measures help to enhance students’ intrinsic motivation and initiative to participate in campus running, thereby effectively alleviating the negative impact of psychological reactance.

In conclusion, the above practical strategies and measures will contribute to enhancing the practical application effect of campus running and promoting the sustainable development of health technology.



6.3 Limitations and future research

Firstly, this study adopted a cross-sectional design and relied on self-report questionnaire, which may introduce response bias and limit causal inferences. Future studies should consider adopting prospective or longitudinal research designs to establish stronger causal relationships between variables.

Secondly, this study primarily focused on psychological factors related to reactance. However, other contextual factors such as exercise environment, health cognition, and exercise interest may also influence students’ resistance to mandatory intervention measures. Future research can explore these additional factors to gain a more comprehensive understanding of the mechanisms underlying psychological resistance in the context of mandatory exercise interventions.

Finally, this study focused on the impact of psychological reactance on attitudes and behavioral intentions, and did not observe or analyze students’ actual behavior. A large number of empirical studies have shown that intention is the strongest predictor of behavior, but when faced with threats and controls of management, people may still engage in mandatory behavior even with lower behavioral intention (Lowry and Moody, 2014). Therefore, future research needs to conduct in-depth theoretical analysis and verification on the contradiction between intention and actual behavior in mandatory situations.




7 Conclusion

The present study provides valuable insights into the potential reasons for students’ resistance to mandatory use of sports apps intervention measures, utilizing the framework of psychological reactance theory. The findings highlight that psychological reactance is the primary reason for students’ resistance. It can lead to students’ negative attitudes and decreased behavioral intentions. Moreover, the results indicate that perceived threat to freedom and reactance proneness are two key antecedents of psychological reactance, and reactance proneness positively influences perceived threat to freedom. The impacts on these two key antecedents come more from students’ perception of decision control, and less from students’ perception of effort. These findings can help school authorities and technology developers formulate appropriate strategies and policies to mitigate the adverse effects of mandatory interventions, thereby fostering the widespread adoption of sports apps in intervention measures to enhance individuals’ fitness and overall well-being.
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Footnotes

1   The campus running requires students to complete a specified running mileage (e.g., at least 100 km) and frequency (e.g., at least 50 times) per semester using the schools’ designated sports app. And, during each run, students must complete a minimum running mileage (e.g., at least 2 kilometers), check-in at designated locations (e.g., check-in at least 3 points), etc. Moreover, the students’ running data are automatically uploaded to the sports app background. Physical education teachers oversee and verify students’ completion of the running tasks. If students fail to complete the required running tasks for the semester, it may affect their final physical education grades.
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Academic burnout is a condition characterized by exhaustion, cynicism, a distant attitude toward studying, and diminished self-efficacy in academic activities. Preliminary scientific findings indicate that interventions designed to alleviate work burnout also hold promise for mitigating academic burnout, however clear evidence based on randomized controlled trials is still missing. This research protocol describes a randomized controlled trial aimed at evaluating the efficacy of an online group psychological intervention to contrast academic burnout. Participants with high levels of burnout will be assigned to a psychological counseling group or a waiting list control group. The research comprises several phases: (T0) Screening, Recruitment, and Randomization; (T1) Baseline assessment (pre-intervention); (T2) Outcome Assessment (post-intervention); and (T3) Follow-up Assessment (3 months post-intervention). The primary outcomes include burnout symptoms, general wellbeing, and academic achievement. Additionally, secondary variables such as effort-reward imbalances, satisfaction/frustration of basic psychological needs, intrapersonal and interpersonal emotion regulation, coping strategies, and social support will be examined. The psychological intervention strategies will encompass psychoeducation, self-awareness enhancement, cognitive restructuring, and promotion of social support. This research protocol is an initial step toward evidence-based psychological interventions to treat academic burnout.

Keywords
academic burnout, randomized controlled trial, psychological counseling, group counseling, online counseling


Introduction

Burnout is a syndrome characterized by emotional exhaustion, depersonalization, and reduced personal accomplishment, traditionally attributed to chronic responses to occupational and interpersonal stress conditions at work (Freudenberger, 1974; Maslach, 1976). More recently, the concept of burnout has been extended to the educational context, where “academic burnout” is described as a condition characterized by exhaustion from studying, cynicism, distant attitude toward studying, and reduced self-efficacy in relation to academic activities (Schaufeli et al., 2002; Zhang et al., 2007). It is associated with a lower feeling of efficacy in tackling the course of studies (Rahmati, 2015), lengthening or interruption of the academic career (Madigan and Curran, 2021), as well as a higher incidence of psychological disorders (Deeb et al., 2018), substance abuse (Kadhum et al., 2022), suicidal ideation and suicide (Dyrbye et al., 2008).

The efficacy of psychological interventions to contrast work burnout has been largely demonstrated in several meta-analyses focused on general employees' categories (Maricutoiu et al., 2016; Ahola et al., 2017; Perski et al., 2017) and on more at-risk categories, such as health workers (Rahmati, 2015; Panagioti et al., 2017) and teachers (Iancu et al., 2018). Effective individual-centered interventions include awareness enhancing strategies - typically, self-monitoring of stress symptoms and psychoeducation on adaptive/maladaptive strategies to cope against stress—and arousal reductions strategies (for example, relaxation techniques and mindfulness meditation) (Le Blanc and Schaufeli, 2008). In more complex interventions, also strategies aimed at changing maladaptive cognitions have been successfully used (Le Blanc and Schaufeli, 2008; Bresó et al., 2011). Namely, negative cognitions concerning self-efficacy have been shown to play a key role, with high level of self-efficacy acting as a protective factor against burnout (Shoji et al., 2016).

To our knowledge, there is limited research on the efficacy of psychological interventions to treat academic burnout. Early scientific evidence suggests that psychological interventions to decrease work burnout are also promising for academic burnout. For instance, reduction of academic burnout scores has been documented after psychological counseling sessions to enhance self-awareness (Luo X., 2012; Luo Z. Y., 2012; Liu, 2013; Zhang et al., 2014; Guo, 2016; Shen, 2020), contrast maladaptive cognitions or “cognitive restructuring” (Ni and Wu, 2009; Xiong and Fang, 2017; Apriliya and Lianawati, 2023) or decrease stress related arousal (Ye et al., 2017; Wan, 2020).

In combination with individual-centered approaches, organizational approaches focused on enhancing social support may also be effective. Indeed, social support has both indirect (buffering) and direct effects in the relationship between stressors (e.g., academic demands) and students' burnout (Kim et al., 2018; Kusuma et al., 2022). Furthermore, strategies of interventions based on the provision of supportive relationships in the academic context could be useful to decrease students' burnout (Ezenwaji et al., 2019; Xu, 2019). Beyond specific strategies to enhance social support, the provision of psychological interventions in a group format could represent a natural source of social support (Biolcati et al., 2017; Brusadelli et al., 2020). Together with advantages in terms of social support provision, psychological interventions at the group level are the most suitable approaches for organizational settings. Indeed, group counseling is widely used in academic burnout interventions (Tang et al., 2021). More recently, early documentation of the efficacy of online group psychological counseling to treat academic burnout has been also provided (Eseadi, 2022; Apriliya and Lianawati, 2023).

In summary, early studies support the hypothesis that psychological interventions are useful to contrast academic burnout. Among others, interventions focused on self-awareness, cognitive restructuring, and social support are promising. Interestingly, there is also preliminary evidence that combining two or more strategies in integrated approaches could add value in terms of effectiveness of such interventions (Tang et al., 2021). However, the number of existing studies is still exiguous and available studies present relevant methodological limitations, above all the lack of adequate of control conditions (Tang et al., 2021). Moreover, the studies described above come almost exclusively from Asia and the adaptation to different cultural context cannot be taken for granted. Thus, more research is required in the direction of validating psychological interventions to treat academic burnout.

In the present research protocol, we propose a randomized controlled study designed to test the efficacy of an online group psychological intervention protocol to contrast academic burnout. We opted for Transactional Analysis (TA) as the theoretical background of this intervention (Berne, 1961; Vos and van Rijn, 2021). Even if TA has received limited attention by psychotherapy research, it is widely taught and practiced internationally within recognized academic and professional institutions (Vos and van Rijn, 2022), and it has a large history of application in organizational settings in Europe and United Kingdom (for organizational TA manuals see: Davidson and Mountain, 2016; Cannavale and Castagna, 2018; van Poelje and de Graaf, 2021). The main advantage of TA-based interventions for burnout lies in its intrinsic combination of individual and organizational approaches (Thunnissen and Timmermans, 2023), due to the simultaneous focus on human personality (focus on intra-personal processes) and social behavior (focus on interpersonal processes (Berne, 1961). This double focus is evident in the traditional group format of TA in its origins (Berne, 1958). Finally, TA treatments were one of the first models of psychological intervention that integrated cognitive-behavioral approaches with psychoanalytic concepts, developing a substantive new theory, as a strategy for integration (Vos and van Rijn, 2023). Thus, it is a flexible model, easily adaptable to the integration of different strategies of intervention, as in the psychological counseling program tested in the present research protocol.


Aims, hypotheses, and study design

The present study is a randomized clinical trial aimed at generating evidence in support of the effectiveness of an online group psychological counseling intervention in university students with high levels of academic burnout. To this aim, the study design entails the comparison between students that will be randomly assigned to two matched groups: (1) a psychological counseling group (PC, N = 65) or (2) a waiting list control group (WL, N = 65). We will test the effect of time (pre-PC vs. post-PC) in interaction with the effect of group (PC vs. WL) on the score obtained in several self-report outcome measures, including scores on burnout symptoms, general wellbeing, and academic achievement as primary outcomes. We hypothesize that PC, compared to WL, should provide evidence of the efficacy of psychological counseling to decrease burnout symptoms and improve general wellbeing and academic achievement.

Moreover, to acquire data on possible mediators or psychological change, we will also assess a large set of secondary outcome variables potentially related to academic burnout, including effort-reward imbalances, basic psychological needs of satisfaction/frustration, intrapersonal and interpersonal emotion regulation, coping strategies and social support. Such variables will be directly and/or indirectly addressed in the psychological counseling sessions (see Section “Intervention” and Table 1). We hypothesize that secondary outcomes variables may be affected by the psychological counseling intervention, mediating or moderating its effects on primary outcomes.


TABLE 1 Summary of psychological counseling intervention features.

[image: Table outlining a psychological intervention program across six sessions, detailing strategies, in-session activities, treatment goals, and TA techniques. Key focuses include psychoeducation, self-awareness, social support, cognitive restructuring, and identifying reactions and behaviors to stress. Techniques involve therapeutic contracts, group cohesion, ego states identification, and existential positions.]

The research protocol was registered on ClinicalTrial.gov on January 2024 (protocol 9-FIN/RIC).




Sample recruitment process


Study setting

The study will be conducted at Mercatorum University, a private Italian online university. Due to the online nature of Mercatorum University, the psychological counseling interventions and the related research activities will be carried out online (in videoconference), in the context of the psychological counseling service of the university and using Google Meet links provided in the University Web Platform.



Participants and sample size

Assuming a medium effect size (Cohen's d = 0.50), we estimated with the G*Power3 software (Faul et al., 2007) that we need a sample size of 128 participants (i.e., two groups of 64 students) to achieve a power of 0.80 (α = 0.05). Thus, a total of 130 students will be recruited from bachelor's courses at Universitas Mercatorum. Participants are eligible for inclusion according with the following criteria: (a) age > 18 years; (b) clinical levels of academic burnout scores [one standard deviation above the mean MBI-SS total score reported in the validation study by Portoghese et al. (2018)]; (c) attendance of 1st or 2nd year of bachelor course at Universitas Mercatorum; and (d) sufficient knowledge of the Italian language. Additional exclusion criteria aimed at selecting a sufficiently homogeneous group of participants are: (a) previous university degree; (b) other psychiatric diagnoses; (c) other ongoing psychological or psychiatric treatments. Finally, we also excluded (d) attendance of 3rd year of bachelor course, to avoid participants drop-outs due to the course conclusion.




Instruments


Screening instruments
 
Maslach burnout inventory-student survey

The MBI-SS (Schaufeli et al., 1996; Italian adaptation: Portoghese et al., 2018) is a 15-item self-report questionnaire composed of three subscales: Exhaustion (EX; item example “I feel used up at the end of a day at university”), Cynicism (CY; item example “I doubt the significance of my studies”), and Professional Efficacy (PE; item example “During class I feel confident that I am effective in getting things done”). All the items are scored by using a 7-point Likert scale ranging from 0 (=“never”) to 6 (=“always”). We will use the Italian version of MBI-SS from the study of Portoghese et al. (2018), in which reliability coefficients for each of the subscale scores were 0.86 for EX, 0.82 for CY and 0.77 for PE. The MBI-SS will be used to select students with high levels of academic burnout.



Personal information and eligibility form

This form was developed to collect information about the demographic characteristics of the students participating in the study. The form contains a total of 10 questions regarding basic personal information (sex, age, previous experience of psychological counseling/psychotherapy, current, or previous psychological/psychiatric diagnoses), educational information (attended bachelor course, previous academic experience, previous academic degree, and parents' education), and economical status (current economic situation and economic situation in childhood).




Primary outcomes measures
 
Maslach burnout inventory-student survey

The MBI-SS will be also used as primary outcome measure.



Psychological general wellbeing index–short version

The PGWB is a self-report measure of intra-personal affective or emotional states, which captures a subjective perception of wellbeing referring to the last 4 weeks (original version: Dupuy, 1984; Italian short-form version: Grossi et al., 2006). It is composed by items assessing Anxiety, Depressed Mood, Positive Wellbeing, Self-Control, General Health, and Vitality (item example “How much energy, pep, or vitality did you have or feel during the past month?”). All the items are scored by using a 6-point Likert scale ranging from 0 (for example “Very full of energy–lots of pep”) to 6 (for example “No energy or pep at all–I feel drained, sapped”).



Academic achievement

The academic achievements of the students participating to the study will be measured based on the self-reported number of passed exams and the average exam grades. Moreover, self-reported satisfaction in academic achievement will be also assessed with a 4-point Likert scale item ranging from 1 (=“not satisfied”) to 4 (=“completely satisfied”).




Mediational measures
 
Basic psychological need satisfaction and frustration scale

The BPNSFS is a self-report general measure of the satisfaction and frustration of the psychological needs in one's life (Italian adaptation: Costa et al., 2018; Cardella et al., 2020). It is composed of the following subscales: Autonomy Satisfaction (item example “I have a feeling of choice and freedom in what I do at work”), Competence Satisfaction (item example “I feel confident that I can do things well at work”), Relatedness Satisfaction (item example “I feel closely connected to other people who are important to me at work.”), Autonomy Frustration (item example “My daily activities at work feel like a continuous line of duties”), Competence Frustration (item example “I seriously doubt whether I can do things well at work ”), and Relatedness Frustration (item example “I feel that the relations I have at work are only superficial”). All 24 items are scored on a 5-point Likert-scale ranging from 1 (=“completely disagree”) to 5 (=“completely agree”).



Effort-reward imbalance student questionnaire

The ERI-SQ is a self-report measure to identify effort-reward imbalance in university students (Wege et al., 2017; Italian adaptation: Portoghese et al., 2019). It is composed of the following subscales: Effort (item example “I have constant time pressure due to a heavy study load”), Reward (item example “I receive the respect I deserve from my supervisors (teachers”), and Over-Commitment (item example “Student work rarely lets me go; it is still on my mind when I go to bed”). All the items are scored by using a 4-point Likert scale ranging from 1 (=“strongly disagree”) to 4 (=“strongly agree”).



Cognitive emotion regulation questionnaire-short version

The CERQ-18 is a self-report measure of cognitive emotion regulation strategies individuals may use after experiencing negative life events (Garnefski and Kraaij, 2006; Italian adaptation: Cerolini et al., 2022). It evaluates the habitual use of Self-Blame (item example “I feel that I am the one to blame for it”), Other-Blame (item example “I feel that others are to blame for it”), Rumination (item example “I often think about how I feel about what I have experienced”), Catastrophizing (item example “I often think that what I have experienced is much worse than what others have experienced”), Putting Into Perspective (item example: “think that other people go through much worse experiences”), Positive Refocusing (item example “I think of something nice instead of what has happened”), Positive Reappraisal (item example “I think I can learn something from the situation”), Acceptance (item example “I think that I have to accept that this has happened”), and Refocus on Planning (item example “I think about how I can best cope with the situation”). All 18 items are scored on a 5-point Likert-scale ranging 1 (=“almost never”) to 5 (=“almost always”).



Difficulties in interpersonal emotion regulation

The DIRE is a self-report measure of maladaptive interpersonal emotion regulation strategies that may relate to psychopathology (Dixon-Gordon et al., 2018; Italian adaptation: Messina et al., 2022). It is composed of the following subscales: Venting (item example “Raise your voice or criticize your friends to express how you feel”), Reassurance-Seeking [item example “Keep contacting (texting, calling, etc.) friends and loved ones”], Avoidance (item example “Avoid feeling or showing your distress”), and Acceptance (item example “Simply notice your feelings”). All 21 items are scored on a 5-point Likert-scale ranging from 1 (=“very unlikely”) to 5 (=“very likely”).



Coping orientation to problems experienced (Brief-Cope)

The Brief-Cope is a self-report measure of different coping reactions (Carver et al., 1989; Italian adaptation Bongelli et al., 2022). It includes the following subscales: Problem-Focused Coping (item example “I've been trying to come up with a strategy about what to do”), Emotion-Focused Coping (item example “I've been getting emotional support from others”), and Avoidant Coping (item example “I've been using alcohol or other drugs to make myself feel better”). All 28 items are scored on a 5-point Likert-scale ranging from 1 (=“I haven't been doing this at all”) to 4 (=“I've been doing this a lot”).



The multidimensional scale of perceived social support

The MSPSS is a self-report measure of perceived emotional support (Zimet et al., 1988; Italian Adaptation Cipolletta et al., 2022). Perceived social emotional support is evaluated over three dimensions: Family (item example “My family really tries to help me”), Friends (item example “I can count on my friends when things go wrong”), and Significant Others (item example “I have a special person who is a real source of comfort to me”), with each subscale containing four items. All the items are scored by using a 7-point Likert scale ranging from 1 (=“strongly disagree”) to 7 (=“strongly agree”).




Other outcome variables

Together with self-rated improvements, additional indicators of outcome will be considered. First, acceptance rate will be calculated by taking the total number of participants who accepted, agreed, and consented to participate in this study and dividing it by the number of participants who were invited to participate. Second, adherence rate will be calculated as the total number of participants who completed the intervention according to the study protocol divided by the number of participants who started the intervention. Third, dropout rate will be calculated as number of participants who withdrew from or did not continue the intervention divided by the number of participants who consented to participate on the study.




Procedures

The study will entail the following phases: (T0) Screening, Recruitment and Randomization; (T1) Baseline assessment (pre-intervention); (T2) Outcome Assessment (post-intervention); and (T3) Follow-up Assessment (3 months after the intervention). A summary of study design procedures is showed in Figure 1.


[image: Flowchart detailing a study process from screening to follow-up with timelines T0 to T3. Screening assesses MBI-SS and PHEF levels, excluding those with previous academic degrees, psychiatric diagnoses, or treatments. Baseline involves 130 participants, further randomized into two groups: PC (65) and WL (65). Both groups are evaluated at outcome and follow-up using MBI-SS, PWB, academic achievement, BPNSFS, ERS20-C, DERS, Brief-Copps, and MSPS scores.]
FIGURE 1
 Study design and patient recruitment (N = projected numbers). MBI-SS, Maslach Burnout Inventory-Student Survey; PIEF, Personal Information and Eligibility Form (PIEF); PGWB-S, Psychological General Well-Being index-short version; BPNSFS, Basic Psychological Need Satisfaction and Frustration Scale; ERI-SQ, Effort-Reward Imbalance student questionnaire; CERQ-18, Cognitive Emotion Regulation Questionnaire-Short Version; DIRE, Difficulties in Interpersonal Emotion Regulation (DIRE); Brief-Cope, Coping Orientation to Problems Experienced; MSPSS, The Multidimensional Scale of Perceived Social Support.



Screening and recruitment

Potential participants will be invited electronically via email to students' listservs, on a weekly basis until target enrolment will be reached. In this e-mail, potential participants will receive written information on the screening aims and those who provide written consent with screening participation will fill out the PIEF and the MBI-SS. Eligible participants identified in the screening phase will be contacted by a researcher and invited to a brief assessment interview to further evaluate their eligibility based on a psychologist's rating, to give oral and written information about the clinical trial and obtain informed consent to the clinical training. Then, participants will be randomized to PC or WL groups by a colleague not involved in the study, using a computerized randomization generator. The research team will be blind to the randomized allocation.



Outcomes data collection

Outcome variables will be assessed at T1, T2, and T3, using a Google Form. At each time, participants of the two groups will be required to fill in the eight self-report questionnaires described above (MBI-SS, PGWB-S, BPNSFS, ERI-SQ, CERQ-18, DIRE, Brief-Cope, and MSPSS). Baseline data (T1) will be collected after brief assessment interview (once informed written consent has been obtained by the participant). T2 data will be collected after the end of the last PC session. Finally, 3 months after the end of PC, participants will be contacted electronically via email and invited to fill in the Google Form to obtain T3 data.



Intervention

The online group psychological counseling will be provided to small groups of maximum 10 participants. The intervention will consist of 6 weekly group sessions of 2 h each, based on Transactional Analysis model (Stewart and Joines, 1987; Cannavale and Castagna, 2018). Each session will be conducted by certified psychotherapists trained in Transactional Analysis and an observer co-conductor. In line with treatment goals, intervention strategies will include: (a) psychoeducation about academic-related stress, burnout, and effective strategies to contrast burnout; (b) interventions to promote self-awareness of personal reactions to academic-related stressful events, of the connection between different levels of such reactions (thoughts, emotion, bodily sensations, and behaviors), of psychological satisfaction/frustration needs, and of maladaptive habitual behaviors (e.g., learning style) which may influence academic burnout; (c) intervention to promote initial cognitive restructuring aimed at the identification of more helpful cognitive representations of academic context events (especially cognitive representations of self and others); (d) promotion of social support encouraging social sharing and adaptive social interaction in the group. See Table 1 for an overview of strategies, in-session activities, consistency with treatment goals, and the related TA concepts/techniques.



Statistical analysis

Descriptive statistics will be reported for participant recruitment, acceptance, adherence, and dropout rates. Baseline characteristics for each group will be reported to ensure group matching on these variables. To verify the reliability of the eight questionnaires, we will compute test-retest correlations between T1 and T2, and between T1 and T3 (using Pearson's r coefficients).

To assess the effects of PC on the outcome variables (MBI-SS, PGWB-S, and academic achievement), mixed model regressions will be utilized, by considering Time (T1, T2, and T3) and Group (PC vs. WL) as fixed factors and subjects as the random factor. This technique will allow us to test the interaction between Time and Group. Our expectation is that PC and WL should differ at T2 and T3, but not at T1, indicating that the PC group should achieve higher scores than the WL group after, but not before, the psychological counseling intervention.

A series of path analyses will be conducted to determine whether the measures obtained from the BPNSFS, ERI-SQ, CERQ-18, DIRE, Brief-Cope, and MSPSS questionnaires mediate the differences in the outcome variables between T1 and T2, and T1 and T3. For each analysis, the exogenous variables will be the outcome measures at T1, the mediators will be the scores in the subscales of the BPNSFS, ERI-SQ, CERQ-18, DIRE, Brief-Cope, and MSPSS questionnaires, and the endogenous variables will be the outcome measures at T1. Since each questionnaire involves multiple subscales, two separate models will be computed for each mediator. For example, for the BPNSFS questionnaire, we will test whether the Autonomy Satisfaction, Competence Satisfaction, Relatedness Satisfaction, Autonomy Frustration, Competence Frustration, and Relatedness Frustration subscales will mediate the associations between the T1 and T2 (or T1 and T3) outcome measures.

We will also calculate Reliable Change Index (RCI) and Clinically Significant Change (CSC) (Jacobson and Truax, 1991) for each patient, from pre- to post- treatment and at follow-up. The RCI is computed as a ratio in which the numerator represents the difference between each subject's pretest and post-test outcome scores, while the denominator represents the standard error of the difference between the two test scores. According to Jacobson and Truax (1991), RC indices larger than 1.96 indicate that a significant change has occurred. The CSC is represented by a patient's score moving from the “dysfunctional population” range into the “functional population.” For example, pre-treatment to post-treatment of at least 2 standard deviations from the original mean (Evans et al., 1998). Finally, we will provide grouped percentages (PC vs. WL) for those individuals who reliably improved or had a clinically significant change.

The study is based on substantial evidence that psychological interventions promoting self-awareness, cognitive restructuring, and social support are effective strategies to combat burnout. This provides a strong foundation for the research. The study applies these interventions to the specific case of academic burnout, a field that is promising but still lacks strong evidence from randomized controlled trials. In the present article, we described the research protocol of the first randomized controlled trial to determine the efficacy of an online group psychological intervention specifically designed for university students with high levels of burnout. Moreover, we gave attention to several methodological issues. In line with the empirically supported psychological treatments requirements (Chambless and Hollon, 1998), we propose a between-group design with adequate statistical power, and we clearly specified sample characteristics (defined by standard measures). We also identified a large range of possible primary and secondary outcomes, and we planned the implementation of statistical analyses suitable for the understanding of different levels of effects in the data that will be collected.

Beside such strengths, the research protocol has also few weaknesses. First, we planned a waiting list design without active control conditions, such as psychological placebo and/or another treatment control groups. We opted for a waiting list design because it is widely used in standard pragmatic trials (Purgato et al., 2015) and it presents relevant ethical advantages (it allows for the provision of care to all research participants). However, due to the lack of an active control condition, our understanding of the mechanisms underlying any possible effect of the intervention will be necessarily partial (Barkauskas et al., 2005; Hart et al., 2008). This could potentially limit the internal validity of the study. Second, according to empirically supported treatments movement (Chambless and Hollon, 1998), experiments must be conducted with treatment manuals. Even if we refer to existing Transactional Analysis manuals to design the psychological intervention, due to the novelty of the field of application a dedicated manual for academic burnout is still missing (but currently in progress). This could lead to inconsistencies in the delivery of the intervention, making it harder to replicate the study and understand which specific aspects of the intervention are most effective. Third, due to the sample size and the group format only an exiguous number of psychotherapists will conduct the interventions. We will control for the effect of the provider in statistical analysis, but our sample size will not allow a complete evaluation of “therapist effects” (Crits-Christoph and Mintz, 1991). The fact that only a small number of psychotherapists will conduct the interventions could introduce therapist effects, where the outcomes are influenced by the specific therapists' skills, styles, or personalities. While the study plans to control for the effect of the provider in statistical analysis, the small sample size may not allow for a complete evaluation of these effects. Finally, while the sample size of 130 participants may be sufficient for detecting large effects, it may not be large enough to detect smaller, yet still meaningful, effects. This could limit the statistical power of the study and the ability to generalize the findings to a larger population. Future studies should overcome such limitations.

In conclusion, while the study does have a few weaknesses, such as the lack of an active control condition, the absence of a dedicated manual for academic burnout, and the limited number of psychotherapists conducting the interventions, these limitations are acknowledged and provide avenues for future research to build upon this work. Overall, the strengths of this study make it a potentially significant contribution to the field. This would draw more attention to academic organizational politics and related supporting actions.
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Research on sleep disorders and related risk factors among healthcare workers from Fujian province supporting Hubei province during the COVID-19 pandemic
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Objective: To explore the impact of COVID-19 on the sleep of healthcare workers from Fujian Province supporting Hubei Province and its related risk factors.



Methods: A cross-sectional, anonymous, self-reported online questionnaire survey was conducted among all participants. The questionnaire consisted of five parts: sociodemographic characteristics and COVID-19 epidemic-related factors, Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS), Morningness-Eveningness Questionnaire-5 (MEQ-5), and 12-item General Health Questionnaire (GHQ-12).
Results: Among 552 participants, 203 (36.8%) had a PSQI score > 7, indicating the presence of sleep disorders. Logistic regression analysis revealed that sleep disorders were independently associated with a history of previously diagnosed sleep disorders (OR 6.074, 95% CI 2.626–14.049, P < 0.001), rotating night shifts > 3 times per week (OR 3.089, 95% CI 1.650–5.781, P < 0.001), using electronic devices before sleep >1 h (OR 1.685, 95% CI 1.131–2.511, P = 0.010), concern about contracting COVID-19 (OR 1.116, 95% CI 1.034–1.204, P = 0.005), perception of societal support for supporting healthcare workers in Hubei (OR 0.861,95% CI 0.744–0.998, P = 0.047) (OR 0.861, 95% CI 0.744–0.998, P = 0.047), non-medical staff (OR 0.257, 95% CI 0.067–0.987, P = 0.048), ESS score (OR 1.068, 95% CI 1.018–1.121, P = 0.007), and GHQ-12 score (OR 1.511, 95% CI 1.281–1.782, P < 0.001).
Conclusion: Sleep disorders were highly prevalent among healthcare workers from Fujian Province supporting Hubei Province during the COVID-19 pandemic. Risk factors for sleep disorders included a history of previously diagnosed sleep disorders, rotating night shifts > 3 times per week, using electronic devices before sleep >1 h, excessive concern about contracting COVID-19, and poorer psychological health. Higher perceived societal support and understanding of support for healthcare workers supporting Hubei were associated with a reduced risk of sleep disorders, as was being non-medical staff. Providing more sleep hygiene education and psychological health services for frontline healthcare workers is necessary.

Keywords
COVID-19 pandemic, sleep disorders, healthcare, Fujian province, COVID-19


1 Introduction

Since the first case of novel coronavirus pneumonia (COVID-19) was reported in late December 2019, COVID-19 has continued to spread in most countries around the world. COVID-19 is characterized by high efficiency of transmission among individuals, high risk of infection among medical personnel, and a high rate of severe illness, which has had a significant impact on global healthcare. Following the outbreak, 42,000 healthcare workers responded to the national call to support Hubei, among whom 1,393 were from Fujian Province.

Previous studies have shown that patients who survive acute infectious diseases (such as SARS) often experience mental health problems such as anxiety, depression, and post-traumatic stress disorder (Wu et al., 2005). This virus outbreak has spread rapidly, with a high risk of infection, and medical personnel often need to work in enclosed environments wearing masks and isolation gowns. While this reduces the risk of virus infection, it increases their anxiety and fear (Wang C. et al., 2020). Additionally, during the Chinese New Year holiday, they were unable to reunite with their families, which posed a great threat to the physical and mental health of healthcare workers. Adverse emotions can affect sleep, and good sleep can help maintain optimal immune function (Lange et al., 2010).

Sleep disorders are particularly critical for healthcare workers, as they are associated with negative outcomes such as impaired cognitive function, increased risk of errors, and overall poor health. Studies have indicated that the mental health of healthcare workers during the COVID-19 pandemic is significantly impacted, leading to increased sleep disturbances. For example, Esmaeilnia discuss the psychomotor and physiological impacts on individuals post-COVID-19 recovery, highlighting the importance of addressing these issues for healthcare workers (Esmaeilnia et al., 2023). Furthermore, Keyvanfar demonstrate a strong association between sleep quality and mental health among medical students, which can be extrapolated to healthcare workers under pandemic conditions (Keyvanfar et al., 2022). Rassolnia and Nobari explore the impact of socio-economic status and physical activity on psychological well-being and sleep quality, emphasizing the broader factors influencing health during the pandemic (Rassolnia and Nobari, 2024).

Therefore, conducting various forms of sleep and psychological surveys is beneficial for enhancing people’s psychological and neural immunity to COVID-19 and safeguarding their physical and mental health. This study investigated the sleep and psychological impact of the COVID-19 epidemic on healthcare workers from Fujian Province who supported Hubei. At the same time, their lifestyle and sleep habits were investigated to understand the risk factors for sleep disorders. Our research aims to fill existing gaps by providing a detailed analysis of sleep disorders among healthcare workers and suggesting specific interventions to mitigate these risks.



2 Materials and methods


2.1 Study population

A cross-sectional study was conducted anonymously from March 19, 2020, to April 15, 2020, in Hubei Province, China, using an online questionnaire survey via the social media platform. We Chat and the Questionnaire Star software. The participants were healthcare workers from Fujian Province who supported Hubei, including doctors, nurses, and other non-medical staff (such as healthcare system administrators, drivers of national emergency rescue teams, etc.). The questionnaire was completed by participants using their own smartphones. The entire questionnaire took approximately 15 to 30 min to complete. Prior to the survey, the purpose of the study was explained to each participant by the researchers. We provided clear instructions and definitions for key terms within the questionnaire to minimize misunderstandings and ensure that participants interpreted the questions consistently. We ensured that responses were anonymous and confidential and all participants were informed and consented to participate in the survey. The detailed process of this study is shown in Figure 1, and the study was approved by the Ethics Committee of Fujian Provincial Hospital.


[image: Flowchart of an online survey process involving healthcare personnel from Fujian Province, China, who supported Hubei Province. Exclusions include personnel not from Fujian, non-WeChat users, and incomplete assessments. Initially, 554 personnel completed the survey, with 2 later excluded for lacking standardized information. The final analysis included 552 personnel: 114 doctors, 414 nurses, and 24 non-medical staff.]

FIGURE 1
Flowchart of participant recruitment.




2.2 Research methods


2.2.1 Survey methods

Social demographic data, including gender, age, marital status, etc., were collected through an online questionnaire survey. Additionally, factors related to the COVID-19 pandemic were collected, such as participants’ job roles, locations of support work, and the frequency of night shifts per week.



2.2.2 Survey instruments

In our study, the Pittsburgh Sleep Quality Index (PSQI) was used to assess sleep quality, primarily evaluating the quality of sleep over the past month (Buysse et al., 1989). Studies from China have confirmed that when the PSQI score is > 7 points, with a cutoff value of 98% sensitivity and 90% specificity (kappa = 0.89, P < 0.01), it is suitable for the Chinese population (Liu and Tang, 1996). In our study, a PSQI score > 7 points was also used to determine sleep disorders.

Daytime sleepiness was assessed using the Epworth Sleepiness Scale (ESS), developed by Johns et al., to semi-objectively assess participants’ recent daytime sleepiness over the past few months. The scale consists of 8 items, each scored from 0 to 3, with a total score ranging from 0 to 24. A cutoff score of 10 was used in our study to indicate daytime sleepiness (Johns, 1991).

Sleep rhythm assessment was conducted using the Morningness-Eveningness Questionnaire-5 (MEQ-5), which comprises 5 items from the MEQ-19 (items 1, 7, 10, 18, 19), with a total score ranging from 4 to 25. The cutoff points recommended by Adan and Almirall (1991) were used: 4–7 points for Definitely Evening (DE), 8–11 points for Moderately Evening (ME), 12–17 points for Neutral (N), 18–21 points for Moderately Morning (MM), and 22–25 points for Definitely Morning (DM).

The assessment of mental health status was measured using the 12-item General Health Questionnaire (GHQ-12) (Goldberg et al., 1997). The questionnaire consists of 12 items, each evaluated by 4 indicators, with a total score ranging from 0 to 12 using the bimodal scoring method (0-0-1-1), which is one of the widely recognized methods for better reflecting results (Montazeri et al., 2003). Higher scores indicate a higher degree of mental health disorder, with a cutoff value of 3/4 points being optimal (Goldberg et al., 1997). In our study, a score of ≥ 4 points was used to indicate the presence of mental health problems.



2.3 Statistical analysis

Statistical analysis was performed using SPSS 22.0 software. Count data were presented as percentages (%), and intergroup comparisons were conducted using the chi-square test. Normally distributed metric data were expressed as mean ± standard deviation. For metric data not conforming to a normal distribution, the median (M) and quartiles were used, and intergroup comparisons were made using the Mann-Whitney U test. Multifactorial logistic regression analysis was employed to screen for risk factors of sleep disorders. Differences were considered statistically significant at a threshold of P < 0.05.





3. Results


3.1 Comparison of sociodemographic data and clinical data related to COVID-19

A total of 552 healthcare workers were included in the study, comprising 149 males (27.0%) and 403 females (73.0%). There were statistically significant differences between the two groups in terms of job status, frequency of night shifts per week, history of previously diagnosed sleep disorders, and family history of sleep disorders (P < 0.05). However, there were no statistically significant differences between the two groups in terms of gender, age, marital status, location of support work, total daily working hours, number of working days per week, and duration of support work (P > 0.05). See Table 1 for details.


TABLE 1 Comparison of sociodemographic data and clinical data related to COVID-19.

[image: Table comparing demographic and work-related characteristics between two groups based on Pittsburgh Sleep Quality Index (PSQI ≤ 7 and PSQI > 7). Variables include gender, age, marital status, job status, work location, night shift frequency, working hours, duration and number of working days, and family and personal sleep disorder history. Significant differences are noted in job status, frequency of night shifts, history of sleep disorders, and family history of sleep disorders, indicated by their p-values (<0.05).]



3.2 Comparison of daily habits and sociopsychological factors related to COVID-19

Comparison of daily habits and sociopsychological factors related to COVID-19 between the two groups showed significant differences (P < 0.05). These differences were observed in the duration of using electronic devices for over 1 h before bedtime, concerns about contracting COVID-19, confidence in recovery if infected, perception of societal support for healthcare workers supporting Hubei, and family support for epidemic prevention work. However, there were no statistically significant differences (P > 0.05) in the types and purposes of using electronic devices before bedtime, daytime napping duration, and the level of concern about family members contracting COVID-19. See Table 2 for details.


TABLE 2 Comparison of participants’ daily habits and sociopsychological factors related to COVID-19.

[image: Comparison table showing the usage of electronic devices and related factors affecting sleep quality among two groups based on the Pittsburgh Sleep Quality Index (PSQI ≤ 7 and PSQI > 7). It includes data on electronic device usage, types, purposes, napping duration, and other psychological and social factors with corresponding statistical values (χ²/Z and P-values). Significant differences with P-values less than 0.05 are noted.]



3.3 Comparison of participants’ sleep quality and sleep-related psychological scale data

A total of 203 participants (36.8%) were found to have a PSQI score > 7, indicating the presence of sleep disorders. The PSQI total score for the sleep disorder group was 10.00 (9.00, 12.00) points, while it was 4.00 (3.00, 6.00) points for the non-sleep disorder group. The sleep disorder group exhibited significantly higher PSQI total scores, as well as scores for sleep onset, sleep duration, sleep efficiency, sleep disturbances, sleep medication usage, daytime dysfunction, and overall sleep quality compared to the non-sleep disorder group, with statistical significance (P < 0.001). Significant differences were observed between the two groups in ESS scores, GHQ-12 scores, and MEQ-5 classification (P < 0.001). The sleep disorder group had higher ESS and GHQ-12 scores, and a greater proportion of individuals with eveningness chronotype (definite evening and moderate evening) compared to the non-sleep disorder group. Regarding daytime sleepiness, 45 individuals (22.2%) in the sleep disorder group experienced daytime sleepiness, which was higher than the 38 individuals (10.9%) in the non-sleep disorder group, with statistical significance (P < 0.01). Furthermore, 21 individuals (10.3%) in the sleep disorder group had psychological health issues, which was higher than the 11 individuals (3.2%) in the non-sleep disorder group, with statistical significance (P < 0.01). Refer to Table 3 for details.


TABLE 3 Comparison of participants’ sleep quality and sleep-related psychological scale data.

[image: A table compares scores related to sleep and psychological health between two groups based on Pittsburgh Sleep Quality Index (PSQI) scores. It includes PSQI total, sleep onset, duration, efficiency, disturbances, medication, daytime dysfunction, quality scores, Epworth Sleepiness Scale (ESS) scores, and Morningness-Eveningness Questionnaire (MEQ-5) classifications. Chi-square or Z values and P-values are provided. Significant differences are noted in all categories with P-values less than 0.001, except MEQ-5 classification with a P-value of 0.001.]



3.4 Logistic regression analysis of risk factors for sleep disorders

Variables with statistical differences identified in the univariate analysis were included in the equation, and backward elimination was used for logistic regression analysis of sleep disorders. The results revealed that a history of previously diagnosed sleep disorders (OR 6.074, 95% CI 2.626–14.049, P < 0.001), rotating night shift work >3 times per week (OR 3.089,95%CI 1.650–5.781, P < 0.001), Using electronic devices > 1 h before sleep (OR 1.685,95%CI 1.131–2.511, P = 0.010), concern about contracting COVID-19 (OR 1.116, 95% CI 1.034–1.204, P = 0.005), ESS score (OR 1.068, 95% CI 1.018–1.121, P = 0.007), and GHQ-12 score (OR 1.511, 95% CI 1.281–1.782, P < 0.001) were identified as independent risk factors for healthcare workers experiencing sleep disorders. Conversely, a higher perception of societal support for supporting healthcare workers in Hubei (OR 0.861, 95% CI 0.744–0.998, P = 0.047) and a non-medical staff job role (OR 0.257, 95% CI 0.067–0.987, P = 0.048) were protective factors against sleep disorders. Refer to Table 4 for details.


TABLE 4 Logistic regression analysis of risk factors for sleep disorders.

[image: Table showing the impact of various factors on sleep disorders during COVID-19. Variables include sleep disorder history, night shift frequency, electronic device use before sleep, concern about COVID-19, societal support perception, job role, and scores from the Epworth Sleepiness Scale (ESS) and General Health Questionnaire (GHQ-12). Each variable has associated categories, β values, Wald statistics, p-values, and odds ratios (OR) with 95% confidence intervals. Notable findings are significant p-values and higher ORs for having a sleep disorder history, night shifts over three times per week, electronic use before sleep, and higher ESS and GHQ-12 scores.]




4 Discussion

During the COVID-19 pandemic, particularly in the early stages of the virus outbreak, healthcare workers often face numerous stressful events. These may include fear of an unknown virus, concerns about infection, shortages of protective equipment, long hours of intense and high-pressure work, rotating night shifts, and prolonged isolation, all of which can increase the psychological burden on healthcare workers (Ballesio et al., 2021). Unfortunately, during their support mission in Hubei, healthcare workers often experienced isolation in their daily lives, which could have adverse effects on their physical and mental health. Several reports have shown a significant increase in the incidence of sleep disorders, anxiety, and depression among frontline healthcare workers during the COVID-19 pandemic (Wang S. et al., 2020; Zhang et al., 2020). According to clinimetric criteria, when recent life events and/or chronic stressors are present, the body’s homeostatic maintenance system may be disrupted (Fava et al., 2019). Common stressors such as sleep disorders, daytime sleepiness, fatigue, anxiety, depression, and loss of will, continuously accumulate beyond individual coping levels, significantly affecting sleep and mental health (Fava et al., 2019). Particularly among individuals who have experienced isolation, emotional and sleep disturbances are more pronounced. Studies have shown that individuals working in a confined isolation environment are more likely to report fatigue, social withdrawal, anxiety when dealing with febrile patients, irritability, insomnia, lack of concentration, deterioration in work performance, reluctance to work, or considering resignation (Bai et al., 2004). Another study found that disease control measures such as quarantine may cause trauma to a significant proportion of children and parents. About 30% of isolated or quarantined children and 25% of isolated or quarantined parents met PTSD criteria, which is four times higher than the normal population (Sprang and Silman, 2013). Furthermore, the impact of the experience of confinement on the psychological health of the population may be prolonged. During the 2003 SARS epidemic, healthcare workers exposed to SARS showed increased levels of depression symptoms and sustained depression symptoms after the outbreak (Liu et al., 2012). Especially among those who have experienced isolation, it may lead to long-term poor mental health (Liu et al., 2012). Another study found that during isolation, the impact of economic income and the stigmatization of isolated patients by society could also exacerbate the psychological burden of isolation, leading to emotional and sleep problems (Brooks et al., 2020). Elderly individuals’ anxiety about contracting COVID-19 and potentially dying from it can also lead to adverse mental health outcomes (Hamidi et al., 2024; Namazi et al., 2024). Especially Oral and Maxillofacial Stress-Related Disorders will persist in the long term before and after COVID-19 infection (Ghasemzadeh-Hoseini et al., 2023). However, developing more reasonable and shorter isolation periods, providing as much information as possible, ensuring an adequate supply of basic supplies such as food, water, and medical supplies, avoiding loneliness, increasing communication (such as mobile phones, telephones, computers, psychological counseling team support, etc.), and widespread attention and support from society, as well as selfless dedication, can all improve the impact of isolation on the physical and mental health of healthcare workers (Brooks et al., 2020).

To the best of our knowledge, this is the first study on the sleep health of healthcare workers from Fujian Province supporting Hubei. Our study found that during the COVID-19 pandemic, the prevalence of sleep disorders among frontline healthcare workers was significantly higher than that of the general population (Sprang and Silman, 2013). The prevalence of sleep disorders reported in our study is similar to that reported by Bai et al. (2004). A study on the sleep status of Chinese nursing staff, which included 4951 clinical nursing staff, identified sleep disorders using a PSQI score > 5. The results showed that 63.9% of nursing staff had sleep disorders, and high night shift frequency and low social support were independently associated with sleep disorders (Liu et al., 2012). The results of these two studies may differ due to different scoring criteria. However, it is noteworthy that the prevalence of sleep disorders among frontline personnel is generally high, which will significantly affect their daily work and physical and mental health. Health authorities should focus on developing reasonable rest schedules and strengthening sleep health education to improve sleep quality, which will be beneficial for long-term epidemic prevention work. Our study also found a significant increase in daytime sleepiness among healthcare workers during the epidemic. However, interestingly, other surveys on daytime sleepiness among medical workers reported higher rates than our study (Brooks et al., 2020). We speculate that during the COVID-19 pandemic, frontline medical workers often experience fear of the virus due to lack of information about the source and treatment of the virus. When faced with major epidemics and emergencies, acute stress disorders are often widespread in the population (Huang and Zhao, 2020). Acute stress disorders often have symptoms such as excessive alertness, attention problems, excessive startle responses, and sleep disturbances (Dong et al., 2017). This can lead to excessive daytime awakening, reduced daytime sleepiness, but cannot maintain concentration, and may even increase the risk of nighttime sleep disturbances (Dong et al., 2017). Therefore, reasonable arrangements for daytime work, timely relaxation during daytime breaks, and strengthening understanding and education about the preventability and controllability of the virus among frontline medical staff can enhance their confidence. This will be beneficial for relieving their stress, daytime sleepiness, and nighttime sleep disturbances. A review of their sleep rhythms found that individuals with sleep disorders were more prominent in the evening. The study found that people with evening sleep rhythms were at increased risk of depression (Booker et al., 2018). Evening-type individuals are associated with later bedtimes and wake-up times, higher sleep requirements, more severe sleep deficits, morning sleepiness, and re-entry into sleep (Dutheil et al., 2021). Studies have also confirmed that eveningness is a strong predictor of poor sleep quality (Maercker et al., 2013), consistent with the results of this study. This suggests that adjusting previous sleep rhythms to avoid staying up late due to activities such as entertainment and chatting is beneficial for ensuring sleep quality. Particularly when facing major events, the habit of going to bed early and getting up early can directly help improve the sleep of frontline personnel.

Logistic regression analysis found that sleep disorders among healthcare workers were independently associated with a history of diagnosed sleep disorders, rotating night shifts more than 3 times per week, using electronic devices for more than 1 h before bedtime, concerns about COVID-19 infection, level of societal support for supporting Hubei medical workers, non-medical staff status, ESS score, and GHQ-12 score. Sleep disorders, especially insomnia, often have recurrent and chronic characteristics and significantly affect human physical and mental health. Therefore, the risk of developing sleep disorders is significantly increased in individuals with a history of diagnosed sleep disorders. When selecting frontline personnel for support, attention should also be paid to whether they have a history of sleep disorders, which is beneficial for the normal conduct of work. During the epidemic, due to heavy work tasks, healthcare workers often experience long-term sleep deprivation due to frequent rotating night shifts (Ballesio et al., 2021). Our study found a significant increase in the risk of sleep disorders when rotating night shifts more than 3 times per week, and other studies have also confirmed that frequent night shift rotations are a risk factor for sleep disorders (Liu et al., 2012). Using electronic devices for more than 1 h before bedtime is considered a risk factor for sleep disorders. The blue light from these devices may suppress melatonin secretion, causing neurophysiological arousal and affecting sleep (Romo-Nava et al., 2016). Prolonged use of mobile phones, especially when going to bed to sleep, can lead to prolonged sleep latency, low sleep efficiency, and daytime dysfunction (Taillard et al., 2004). Developing reasonable work schedules, reducing the frequency of night shifts, enriching activities outside of work, controlling the use of electronic devices, and sleep health education are helpful for sleep. The stress from the epidemic and the resulting anxiety can exacerbate concerns about COVID-19 infection, adversely affecting sleep (Megdal and Schernhammer, 2007). One of the observed relationships in our study is the impact of societal support on sleep disorders. Societal support plays a crucial role in mitigating stress and enhancing mental well-being. During the COVID-19 pandemic, various forms of societal support, such as community appreciation, financial incentives, and mental health resources, were provided to healthcare workers. These supports likely contributed to a reduction in sleep disorders by alleviating stress and providing emotional and psychological relief. Societal support for healthcare workers is a protective factor against sleep disorders, and the higher the level of support and understanding for healthcare workers, the lower the risk of sleep disorders (Megdal and Schernhammer, 2007; Liu et al., 2012), consistent with this study. Compared with frontline medical staff who need to face the tense treatment work and patients every day, non-medical staff have relatively fewer opportunities to contact patients, and the risk of sleep disorders is relatively lower (Sprang and Silman, 2013). Therefore, positive publicity at the national level, public opinion guidance, care and support from health authorities, and rational work scheduling will all help improve their sleep, giving them more confidence in overcoming the virus. Our study also found that ESS scores and GHQ-12 scores were independently associated with sleep disorders. The higher the score, the higher the likelihood of daytime sleepiness and psychological health problems, leading to an increased risk of sleep disorders, consistent with the results of the study by Brooks et al. (2020). All the results suggest that targeted interventions, such as providing robust mental health support and creating a supportive work environment, can significantly reduce the incidence of sleep disorders among healthcare workers. For instance, implementing regular mental health check-ins, offering counseling services, and ensuring adequate rest periods can help mitigate the impact of stress and improve sleep quality. Paying attention to the daily work status and mental health of frontline personnel, appropriate psychological interventions, and long-term psychological health follow-up interventions after the disaster should be actively carried out, both before and after the epidemic.

There are some limitations to this study. Firstly, due to the use of a cross-sectional study design and self-reporting methods, our study results cannot establish causal relationships. The study subjects were limited to healthcare workers from Fujian Province supporting Hubei, and due to different division of labor tasks in epidemic prevention and control work, they can only represent the sleep quality of regional healthcare workers. To draw conclusions about the sleep quality of all healthcare workers in China, further large-scale, multicenter studies are needed. Additionally, self-reported data can introduce response bias, where participants might over report or underreport their symptoms and behaviors. The use of the ESS scale, MEQ-5 scale, and GHQ-12 scale to detect sleepiness, sleep rhythms, and mental health status cannot be used to diagnose diseases such as narcolepsy, anxiety, and depression.

In summary, we observed that sleep disorders were very common among healthcare workers from Fujian Province supporting Hubei during the COVID-19 epidemic. A history of diagnosed sleep disorders, rotating night shifts more than 3 times per week, using electronic devices for more than 1 h before bedtime, excessive concern about COVID-19 infection, and poor psychological health were associated with an increased risk of sleep disorders, while a higher level of societal support and understanding for supporting Hubei medical workers was associated with a reduced risk of sleep disorders, and the risk of sleep disorders among non-medical staff was significantly reduced. Therefore, providing more sleep health education, psychological health services, and support for frontline healthcare workers during major events is necessary. Suggestions include: (1) Implementing a Psychological Support Program: Establishing a 24/7 psychological counseling hotline, organizing regular psychological health seminars, and providing online psychological support resources. (2) Developing More Reasonable Work Schedule Plans: Ensuring sufficient rest periods between shifts, limiting consecutive working hours, and offering flexible scheduling options. (3) Stress Management and Resilience Training: Conducting regular stress management workshops and offering online courses and tools to help healthcare workers cultivate skills to cope with high-pressure environments. (4) Sleep Health Education: Developing and implementing sleep health training programs to educate healthcare workers about early signs of sleep disorders and healthy sleep habits. Large-scale surveys of healthcare workers across the country are urgently needed.
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Objectives: This study sought to understand how university student’s academic discipline relates to sleep factors including attitudes, hygiene, quality, and duration.
Methods: Using a cross-sectional approach, a 30-min survey was advertised to students at two Canadian universities in March of 2022. Sleep measures included the Dysfunctional Beliefs and Attitudes Scale, the Sleep Hygiene Index, the Pittsburgh Sleep Quality Index, and the Insomnia Severity Index. Academic discipline was categorized into four groups: Health, Arts, Sciences, and Engineering. Multiple linear regressions were used to investigate (1) the effect of academic discipline on sleep measures, and (2) the effect of academic discipline, dysfunctional sleep attitudes, and sleep hygiene practices on insomnia, sleep quality and duration.
Results: 1,566 students completed the survey (69.4% women; 80.3% undergraduates). Compared to Health students, Art students had worse dysfunctional sleep attitudes, hygiene, quality, and insomnia severity (p < 0.001). This relationship disappeared after controlling for differences in mental health (p ≥ 0.05). Art students had longer sleep durations (p < 0.01), whereas Engineering students had shorter sleep durations (p < 0.05). When dysfunctional sleep attitudes and hygiene were included in the model, both academic discipline (p < 0.05) and sleep hygiene (p < 0.001) were associated with sleep duration. Sleep hygiene and attitudes were also associated with sleep quality and insomnia severity (p < 0.001), while academic discipline was not (p ≥ 0.05).
Discussion: These results suggest differences in sleep quality across academic discipline are impacted by dysfunctional sleep attitudes, sleep hygiene, and mental health, whereas differences in sleep duration appear to be independent of these factors. Overall, students in different academic disciplines have unique relationships with sleep and thus may require targeted approaches to improve their sleep. Future interventions should focus on supporting sleep hygiene and attitudes to improve students’ sleep and well-being.
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1 Introduction

Poor sleep can have negative consequences for university students. Nearly one-third of university students do not get the recommended 8–10 h of sleep (Hirshkowitz et al., 2015; Wang et al., 2016; Norbury and Evans, 2018; Humphries et al., 2021; Ali et al., 2023), and approximately half report having poor sleep quality, though estimates vary considerably across studies (Suen et al., 2008; Lund et al., 2010; Lopes et al., 2013; Rezaei et al., 2018; Rao et al., 2020; Humphries et al., 2021; Alamir et al., 2022). Further, a meta-analysis estimated that 18.5% of university students report experiencing insomnia (Jiang et al., 2015). Poor sleep is associated with worse mental health, including higher levels of stress and increased odds of having depression or anxiety (Lund et al., 2010; Haregu et al., 2015; Norbury and Evans, 2018; Gardani et al., 2022). Furthermore, students who sleep less than the recommended hours per night tend to have worse academic performance (Curcio et al., 2006; Gaultney, 2010; Gomes et al., 2011). Similarly, students who report poor sleep quality have poorer academic performance, on average (Gaultney, 2010; Gilbert and Weaver, 2010; Gomes et al., 2011; Lopes et al., 2013; Cates et al., 2015; Al-Kandari et al., 2017; Seoane et al., 2020; Suardiaz-Muro et al., 2020; Turner et al., 2021). Difficulties falling asleep are a prominent complaint among this population (Jensen, 2003; Lund et al., 2010; Wang et al., 2016; Humphries et al., 2021).

Various factors contribute to university students’ poor sleep. Firstly, university students often have many competing demands. Students may sacrifice sleep to meet these competing demands, which can hinder their physical, emotional, and cognitive health (Curcio et al., 2006; Vail-Smith et al., 2009; Lund et al., 2010). In addition, university life can be stressful for young adults. Many students report sleep difficulties as a result of academic stress or worrying (e.g., about their future; Lund et al., 2010; Humphries et al., 2021). Furthermore, students report worrying or feeling helpless about their ability to get enough sleep, which can further worsen sleep quality and insomnia severity, including delaying sleep onset (Brown et al., 2002; Harvey, 2002; Suen et al., 2008; Jin et al., 2018). This highlights the potential bi-directional relationship between sleep and mental health, where poor mental health can contribute to poor sleep and vice versa, poor sleep can negatively impact mental health (Alvaro et al., 2013; Fang et al., 2019).

Students’ sleep hygiene practices and attitudes toward sleep may also contribute to their poor sleep. Sleep hygiene refers to the various behavioral and environmental practices used to improve sleep – for example, avoiding the use of electronic devices before bed and ensuring the bedroom is cool, dark, and quiet. Better sleep hygiene is associated with better sleep quality and longer sleep durations (Brown et al., 2002; Revathi et al., 2016; Ruggiero et al., 2019; Ali et al., 2023).

Dysfunctional sleep attitudes relate to one’s unrealistic expectations, worries, or fears about their sleep requirements and the potential consequences of failing to meet them (Morin et al., 2007). These dysfunctional attitudes and beliefs can lead to worry and stress, resulting in hyperarousal and perpetuating insomnia (Harvey, 2002). Further, dysfunctional attitudes about sleep are associated with poorer sleep or greater insomnia severity in university students (Yang and Chou, 2011; Calkins et al., 2012; Doos Ali Vand et al., 2014; Jin et al., 2018); though not all studies show agreement (Joshi et al., 2015; Humphries et al., 2021). The discrepancy in findings may be due to differences in study samples. Most sleep studies examined relatively homogenous student groups – for example, first-year psychology students (Calkins et al., 2012; Humphries et al., 2021), pharmacy students (Cates et al., 2015), or medical students (Joshi et al., 2015; Wang et al., 2016; Rezaei et al., 2018). For example, one study failed to find a relationship between dysfunctional sleep attitudes and sleep quality or duration, but they only tested first-year psychology students (Humphries et al., 2021). Another study compared medical students with non-medical students and found that dysfunctional sleep attitudes, but not sleep quality, were significantly better in the medical students (Jin et al., 2018). Jin et al. (2018) speculated medical education may correct erroneous attitudes about sleep, suggesting that the influence of dysfunctional sleep attitudes may vary depending on academic discipline.

No research has directly examined how academic discipline impacts sleep, dysfunctional sleep attitudes, and sleep hygiene practices across a broad range of disciplines. Further, given the bi-directional relationship between sleep and mental health, it is important to also consider mental health when examining these associations. Therefore, the objective of this study was to examine how academic discipline is associated with sleep, dysfunctional sleep attitudes, and sleep hygiene among university students while controlling for mental health. A secondary objective was to examine the combined effect of academic discipline, dysfunctional sleep attitudes, and sleep hygiene on sleep quality and duration. It was hypothesized that students in health disciplines would have a better relationship with sleep, as health-related studies may have similar positive sleep attitudes and consequently sleep benefits as previously seen with medical education (Jin et al., 2018).



2 Methods


2.1 Study design and setting

This cross-sectional survey was conducted among students at the University of Waterloo and McMaster University in Ontario, Canada. The study was approved by institutional research ethics committees (University of Waterloo ORE #43903, McMaster University MREB #5834). All participants provided electronic informed consent. Data collection occurred between March 7 to 25th 2022.



2.2 Participants

Participants only needed to report current enrollment as a student at either institution to take part in the study; there were no other inclusion or exclusion criteria. Only completed surveys were included in this analysis. Students were recruited through a variety of strategies, including posters, social media posts, McMaster’s Sona system, and advertisements in email bulletins.



2.3 Measures


2.3.1 Demographics and covariates

Demographic information included age, gender, sex, household income, ethnicity, and diagnosis of sleep disorders or psychiatric conditions. Participants reported their student status, including their year, study level (undergraduate or graduate), department, and faculty. Questions also probed further details about their sleep practices, including “Do you perceive your academic studies to be health-orientated or health-focused?” and “Have you ever pulled an “all-nighter” (voluntarily skipping sleep and staying up for nearly 24 h or greater) during your academic career?.” There were also several questionnaires used to characterize mental health, including stress (perceived stress scale, PSS; Cohen et al., 1983), depression (Patient Health Questionnaire, PHQ-9; Kroenke et al., 2001), and anxiety (General Anxiety Disorder scale, GAD-7; Spitzer et al., 2006). Across all mental health measures, a higher score indicated more severe mental distress.



2.3.2 Academic discipline

Students reported their faculty using a drop-down menu and recorded which department they were in using an open textbox. Based on the participant’s faculty and department, students were categorized into four academic disciplines: Arts (including Fine Arts, Social Sciences, and Humanities), Sciences (including Math), Health, and Engineering. There was good agreement between universities for which departments were in each faculty, except for kinesiology and computer science. For this study, we categorized kinesiology as “Health” and computer science as “Engineering.”



2.3.3 Dysfunctional sleep attitudes

To assess dysfunctional sleep attitudes, the Dysfunctional Beliefs and Attitudes about Sleep Scale (DBAS-16; Morin et al., 2007) was used. Participants recorded their agreement with 16 statements on a Likert scale, with 0 indicating “strongly disagree” and 10 indicating “strongly agree”; a higher score indicated more dysfunctional attitudes and beliefs. A global score was calculated by taking the mean of the summed items. The DBAS has adequate internal consistency in a sample of patients in a sleep clinic (Cronbach alpha =0.77; Morin et al., 2007). A DBAS score greater than 3.5 indicates clinically significant dysfunctional sleep attitudes (Smith and Trinder, 2001; Carney et al., 2010).



2.3.4 Sleep quality

The Pittsburgh Sleep Quality Index (PSQI) was used to measure subjective sleep quality and sleep duration (Buysse et al., 1989). The PSQI asks participants about their sleep habits during the last month within seven components: subjective sleep quality, sleep latency, sleep duration, sleep efficiency, difficulties sleeping, use of sleep medications, and sleepiness. Participants scores are categorized into the frequency of sleep disturbances (0 = least frequent, 3 = most frequent), for a maximum score of 21. A higher score is indicative of greater sleep disturbance, and a score above five indicates a “poor sleeper” (Buysse et al., 1989). The PSQI has good internal consistency (Cronbach alpha = 0.83), with good sensitivity (89.6%) and specificity (86.5%) in discriminating between “good” and “poor” sleepers (Buysse et al., 1989).



2.3.5 Sleep hygiene

Sleep hygiene was assessed using the Sleep Hygiene Index (SHI; Mastin et al., 2006). This 13-item scale asks participants to evaluate the frequency of specific sleep hygiene behaviors, with 0 indicating “never” and 4 indicating “always.” A global score is calculated by taking the sum, with a minimum score of 0 and a maximum of 52, and a higher score indicating poorer sleep hygiene. This scale has reliable internal consistency (Cronbach alpha = 0.66) and good test–retest reliability [r(139) = 0.71, p < 0.01] in university students (Mastin et al., 2006).



2.3.6 Insomnia severity

Insomnia was assessed using the Insomnia Severity Index (ISI; Bastien et al., 2001). This is a seven-item questionnaire which asks participants about the nature, severity, and the impact of insomnia. Participants’ scores indicate the severity of each insomnia symptom (0 = no problem; 4 = severe problem), and a higher score indicates greater insomnia severity. In Canadian adults, the ISI has very good internal consistency in community samples (Cronbach alpha = 0.90; Morin et al., 2011).




2.4 Statistical analyses

Statistical analyses were completed using R computing software (R Core Team, 2023). Data were screened for missing and extreme values. Missing data was addressed by mean imputation or single-case removal. For mental health measures, insomnia, and sleep hygiene, having two or fewer missing values was resolved using mean imputation (n = 14; Kroenke et al., 2010), whereas total scores were removed when there were more than two missing values (n = 6). PSQI global scores were removed if any data was missing, as certain component scores cannot be estimated or imputed (e.g., sleep duration, sleep latency; n = 21). Data were screened for extreme values, and participants were removed if they were suspected of inserting random responses (e.g., a value outside of the accepted range for multiple measures; n = 11).

For all analyses, the reference category for academic discipline was Health. Health was selected as the reference group, as it is the discipline most similar to medical studies, which has been suggested to be protective against incorrect perceptions of sleep (Jin et al., 2018). Demographic characteristics as well as sleep and mental health indicators were compared across disciplines using chi-squared tests for categorical variables and one-way ANOVAs with post-hoc, pairwise t-tests for continuous variables. For all analyses, the alpha level was 0.05.


2.4.1 Primary objective

To investigate the independent effect of academic discipline on sleep (PSQI global score, sleep duration, insomnia severity), dysfunctional sleep attitudes (DBAS score) or sleep hygiene (SHI score), hierarchical multiple linear regressions were conducted. The unadjusted model contained academic discipline with no other covariates. The base model contained academic discipline and key demographic covariates (age, sex, income, university). To account for the potential confounding effect of mental health, the fully adjusted model included academic discipline, demographic covariates, and assessments of mental health (stress, anxiety, and depression).



2.4.2 Secondary objective

Hierarchical linear regression models were used to investigate the relationships between academic discipline, dysfunctional sleep attitudes, and sleep hygiene practices in relation to sleep indicators. The unadjusted model included academic discipline, dysfunctional sleep attitudes, and sleep hygiene. Then, demographic covariates were included in the base model, and mental health measures were added to the fully adjusted model.





3 Results

1,597 students completed the survey. After screening for completeness, 18 duplicate responses were removed (indicated by Sona identification number), two were removed because they did not meet eligibility criteria (one had graduated; one was staff), and 11 were removed for extreme values across multiple sleep and psychological measures, for a final sample of 1,566.


3.1 Participant characteristics

See Table 1 for demographic characteristics. There was roughly equal representation from both institutions across all disciplines. There were more women and undergraduate students, and less than half of the students identified as white or Caucasian. Additionally, nearly two-thirds of the sample were considered poor sleepers, over one-third were not getting 7 h of sleep, and 3% reported being diagnosed with a sleep disorder. When looking at academic disciplines, the unadjusted one-way ANOVAs revealed that Art students had more severe dysfunctional attitudes (p < 0.001), and worse sleep quality, sleep hygiene practices, and insomnia severity (p < 0.01). Arts students also reported having higher levels of depression (p < 0.001), stress and anxiety (p < 0.01). Further, Science students had more dysfunctional attitudes and higher levels of depression and stress compared to Health students (p < 0.01). Engineering students were not significantly different to Health students in most mental health and sleep measures, except for having shorter sleep durations and lower anxiety compared to Health students (p < 0.05).



TABLE 1 Participant demographics (mean [standard deviation] or n [%]).
[image: A table comparing various characteristics across four academic disciplines: Health, Arts, Engineering, and Sciences. It includes data such as number of participants, age, institutions, gender, health-related studies, mental health disorders, sleep disorders, night-time habits, sleep quality, depression, stress, anxiety, attitudes toward sleep, and insomnia severity. The table uses statistical measures like p-values to highlight significant differences, with various metrics such as PSQI, PHQ, PSS, GAD-7, DBAS, SHI, and ISI referenced in footnotes.]



3.2 Associations between academic discipline and dysfunctional sleep attitudes, sleep hygiene, and other sleep measures

When looking at the relationship between academic discipline and dysfunctional sleep attitudes, sleep hygiene, or other measures of sleep (Table 2), all academic disciplines had more dysfunctional sleep attitudes compared to Health students, but this difference disappeared after accounting for mental health. Art students had worse sleep hygiene habits (p < 0.001), sleep quality (p < 0.01), and insomnia severity (p < 0.01), compared to Health students but this effect disappeared after controlling for mental health. Engineering students had the shortest sleep duration in both the base model (p < 0.05) and when accounting for mental health (p < 0.05), while Art students had significantly longer sleep durations only when accounting for mental health (p < 0.01).



TABLE 2 Regression coefficients for the independent association of academic discipline on sleep, dysfunctional sleep attitudes, and sleep hygiene.
[image: A detailed table presents results from unadjusted, base, and full models assessing dysfunctional sleep attitudes, sleep hygiene, sleep quality, self-reported sleep duration, and insomnia severity among academic disciplines: health, arts, engineering, and sciences. Metrics include coefficients with confidence intervals, R-squared values, and p-values. Health is the reference group. Statistical significance varies across variables and models, with notable p-values highlighted. Adjustments account for factors such as age, sex, income, university environment, depression, anxiety, and stress.]



3.3 Associations between academic discipline, dysfunctional sleep attitudes, sleep hygiene with sleep quality, duration, and insomnia severity

Academic discipline was only associated with sleep duration (Table 3), where Arts students had more sleep (p < 0.01) and Engineering students (p < 0.05) had less sleep than Health students when controlling for dysfunctional sleep attitudes and sleep hygiene behavior. In contrast, dysfunctional sleep attitudes were associated with worse sleep quality and insomnia severity (p < 0.001). Poor sleep hygiene practices were associated with worse sleep quality (p < 0.001), shorter sleep durations (p < 0.05), and greater insomnia severity (p < 0.001).



TABLE 3 Regression coefficients for association between sleep quality and duration by academic discipline, dysfunctional sleep attitudes, and sleep hygiene.
[image: Statistical table comparing three models (unadjusted, base, and full) for sleep quality, self-reported sleep duration, and insomnia severity. Variables include DBAS, SHI, and academic disciplines. Metrics shown are b (95% CI), R², and p-values. Model adjustments vary by demographic factors.]




4 Discussion

This study investigated the impact of academic discipline on the association between sleep, dysfunctional sleep attitudes, and sleep hygiene. It also examined how dysfunctional sleep attitudes and hygiene relate to sleep quality and duration. Art students had the poorest sleep of all academic disciplines, scoring worse in sleep quality, sleep hygiene, and dysfunctional sleep attitudes, but not when controlling for mental health. Although academic discipline significantly predicted sleep quality and insomnia severity in the baseline models, these effects disappear when considering mental health, dysfunctional sleep attitudes, and sleep hygiene. This suggests that academic discipline may influence sleep quality and insomnia severity through these factors but does not have an independent effect. However, academic discipline was significantly associated with sleep duration across all models, suggesting an independent relationship.

Overall, students’ sleep attitudes and sleep quality were poor, as evident by clinically significant dysfunctional sleep attitudes (scores >3.5) and high PSQI global scores (scores >5). Similar to other studies, nearly two-thirds of our sample were considered “poor sleepers” as revealed by the PSQI global score (Suen et al., 2008; Lund et al., 2010; Lopes et al., 2013; Rezaei et al., 2018; Humphries et al., 2021) and one-third failed to meet the recommended 7 h of sleep (Hirshkowitz et al., 2015; Norbury and Evans, 2018; Humphries et al., 2021). These results are extremely concerning. Sleep is critical for students’ physical and mental well-being (Lund et al., 2010; Haregu et al., 2015; Norbury and Evans, 2018; Carpi et al., 2022) as well as their academic success (Seoane et al., 2020; Suardiaz-Muro et al., 2020; Turner et al., 2021). The observation that in general, students across four academic disciplines and two universities have extremely dysfunctional attitudes about sleep and are not sleeping well highlights a critical need for interventions supporting student’s sleep needs, which will be discussed further below.

Across the disciplines, Art students consistently scored poorly across sleep quality metrics (i.e., PSQI global score and insomnia severity), possibly driven by poor mental health, dysfunctional sleep attitudes, and sleep hygiene, all of which were also worst among Arts students. Indeed, other studies have also found higher rates of mental illness among Art students (Lipson et al., 2016; Allen et al., 2022), as they tend to suffer more from depression, anxiety, and bipolar disorder (McLafferty et al., 2022). Why do Art students have the poorest sleep and mental health of all students? The answer is likely multifaceted and requires further investigation.

Contrary to expectations, Engineering students had comparable mental health and sleep quality—albeit shorter sleep durations—to Health students. Engineering is reputable for its intensity: high course loads, high volume of assignments, and challenging concepts, all acting as potential stressors for students (Jensen et al., 2023). Although some studies find Engineering students have high mental distress (Leahy et al., 2010), others have found similar results to the present study (Lipson et al., 2016; Allen et al., 2022). We speculate on several reasons for this discrepancy in our study. First, Engineering students who are overwhelmed with their workload may not participate in a 20–30-min survey, and thus the sample may reflect students with the capacity to participate. Second, the questionnaires were self-reported, and their answers may have been skewed to reflect an engineering culture that values grit, rigor, and toughness (Rohde et al., 2020; Sochacka et al., 2021) and normalizes (and even dismisses) stress and mental illness (Beddoes and Danowitz, 2022; Jensen et al., 2023). This may also explain why Engineering students had similar sleep quality but reported the shortest sleep durations: functioning on little sleep may be acceptable in a culture of toughness and resiliency. Finally, the Engineering students in our study were predominately men, which may have impacted the results in several ways. One potential reason is that certain sleep characteristics are better in men (e.g., shorter sleep latencies; Mallampalli and Carter, 2014). Additionally, men tend to report lower mental distress, which historically has been attributed to resiliency, but may reflect biases in diagnostic criteria producing false negatives or a social desirability bias whereby men may feel they need to be strong and stoic (Whitley, 2021). Further research should investigate how sleep quality and duration are valued in Engineering culture and explore the role of gender.

As expected, Health students had the least dysfunctional attitudes toward sleep, aligning with Jin et al’s. (2018) speculation that medical education may help correct erroneous attitudes about sleep. Furthermore, their lower dysfunctional sleep attitudes were associated with better sleep quality and less insomnia severity (Yang and Chou, 2011; Calkins et al., 2012; Doos Ali Vand et al., 2014; Jin et al., 2018). Therefore, addressing dysfunctional attitudes about sleep may be a viable target for intervention. Indeed, cognitive behavioral therapy is a promising approach, as it has been shown to produce moderate to large reductions in dysfunctional sleep attitudes (Thakral et al., 2020), as well as improve sleep quality and reduce insomnia severity (van Straten et al., 2018).

In the present study, dysfunctional sleep attitudes were associated with longer sleep durations but worse sleep quality and insomnia severity. Theoretical frameworks suggest sleep may be impacted by an individual’s perceptions, behavioral intentions, and external factors (gender; Alamir et al., 2022). In the Alamir et al. (2022) study, perceptions of sleep were based on the Health Belief Model (HBM; Rosenstock, 1966), purporting that health behavior can be predicted by one’s perceptions of four variables: susceptibility, severity, benefits, and barriers. Within the HBM, perceived severity was positively associated with sleep duration while perceived barriers (e.g., feeling pressured for time, feeling behind on work) negatively predicted sleep duration in college students (Knowlden and Sharma, 2014). Prior research also suggests that self-efficacy plays a role, where students who feel in control of their time or sleep environment tend to have better sleep (Knowlden and Sharma, 2014; Knowlden and Naher, 2023). Considering our results in the context of these prior studies suggests that although knowing the negative consequences of poor sleep may help encourage good sleep behavior, other barriers including a lack of self-efficacy may reduce the impact that this knowledge has. Thus, having dysfunctional attitudes about sleep may increase a person’s motivation to improve their sleep, but those with time constraints, decreased self-efficacy, or extremely distressing/dysfunctional beliefs may still struggle to attain good quality sleep.

Education on sleep hygiene may be beneficial. Consistent with other studies, we found that poor sleep hygiene significantly predicted of sleep duration, sleep quality, and insomnia severity (Brown et al., 2002; Suen et al., 2008; Revathi et al., 2016; Ruggiero et al., 2019; Humphries et al., 2021; Shaheen and Alkaid, 2022; Ali et al., 2023). Sleep hygiene may act as a mediator between positive affect and sleep quality, suggesting that failing to engage in good sleep hygiene may exacerbate the bidirectional relationship between poor mental health and poor sleep (Li et al., 2016; Lukowski et al., 2019). Fortunately, sleep hygiene practices can be modified with education. For example, a program called “Sleep 101,” which consisted of two 90-min workshops covering general topics about sleep and sleep hygiene, alongside cognitive and behavioral strategies to improve sleep, significantly reduced sleep latency and dysfunctional sleep attitudes in college students (Kloss et al., 2016). Other education-based interventions for university students have been successful at improving sleep outcomes (Brown et al., 2006; Trockel et al., 2011; Hershner and O’Brien, 2018). These interventions demonstrate providing sleep programming may be an affordable and effective way for universities to support the well-being of their students and should be considered by policy makers and university offices.

There were several limitations to this study. First, there was unequal distribution of responses, as there was both over and under representation of students from different departments, and the sample was predominantly women/female, potentially biasing the results. A second limitation was that data collection occurred during the COVID-19 pandemic and the return to in-person learning which was shown to worsen student distress and mental health (Robillard et al., 2021; King et al., 2023). We tried to mitigate this by delaying the onset of the survey to several weeks after the return to in-person classes. Finally, the reliance on self-reported measures, especially regarding sleep, may impact the accuracy of the results. A strength of the study is the large sample size and diversity of students. The present sample consisted of a wide variety of academic disciplines, rather than homogenous (e.g., first year psychology students) or dichotomous (e.g., medical versus non-medical) groups. Additionally, 58% of participants identified as persons of color, demonstrating diversity across racial/ethnic groups. See Karsan et al. (2024) for racial/ethnic descriptions of this cohort.



5 Conclusion

To our knowledge, this is one of the few studies to examine sleep in university students across a wide array of distinct university disciplines. We found evidence that students from different academic disciplines have unique relationships with sleep quality and duration, but this may be impacted by differences in mental health, attitudes toward sleep, and sleep hygiene practices. Art students had significantly worse sleep quality, as well as mental health, highlighting that this student group may need additional supports for sleep and mental health. Identification of effective interventions to improve sleep and mental health is needed.
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Introduction: A substantial body of research indicates an increasing prevalence of mental health issues among university students in a range of countries. A number of psychosocial factors have been put forward in the research literature as possible explanations for this persistent decline in psychological wellbeing in higher education. The present study focused on the role of family factors and the use of digital technologies by students.
Methods: A replication study was conducted at the University of the Americas (Chile) based on a previous study on psychosocial factors of academic learning patterns and mental health of university students at the Complutense University of Madrid (UCM), Spain. A cross-sectional design was employed, using the same questionnaire, plus indicators of most frequently used digital technologies by the students. The questionnaire was administered online at the same time to all incoming students, gathering a sample of 4,523 students. A series of multiple regressions and ANOVAs was conducted to ascertain the extent to which family and digital factors could be identified as predictors of mental health indicators.
Results: The most significant findings indicate that high levels of parental protection and control/discipline, and especially the high use of social media and smartphones, are particularly salient factors contributing to mental health problems in the learning process of higher education students.
Discussion: The results suggest strategies to promote wellbeing, with a focus on the psychosocial diversity within an inclusive university community. Social and digital innovation, collective entrepreneurship, and participatory place-building may facilitate networks of artistic, cultural, ecological, and sports spaces to promote the sense of university community. A longitudinal follow-up on the same sample across academic years will reveal the extent to which these wellbeing initiatives are fruitful.
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1 Introduction

The concept of health is not merely the absence of disease; it encompasses a state of holistic well-being across biological, psychological, and social dimensions. This involves heightened self-awareness, functionality, productivity, and community engagement (World Health Organization, 2001, 2014; Vera-Villarroel et al., 2016). In the context of education, it is of paramount importance to examine the mental health status of students, having a significant impact on their learning, academic performance, and overall well-being (Poorolajal et al., 2017; Tran et al., 2017). Among various demographic groups, college students appear to experience a disproportionately high prevalence of mental health issues. Analyses conducted with university students in different countries have revealed a significant proportion of students exhibiting high levels of anxiety, depression, and psychiatric problems (El Ansari et al., 2011; Gallagher, 2014; American College Health Association, 2015; Guassi-Moreira and Telzer, 2015; Lipson et al., 2019). Furthermore, there is a discernible, continuous increase in such conditions over the past 15 years (Lipson et al., 2019; Tan et al., 2023; Haidt, 2024).

Different studies have identified a range of learning-related problems that affect students’ mental wellbeing. These problems include anxiety, irritability, discouragement, apathy, or perceived low self-efficacy, which can affect students’ emotional and psychological well-being and mental health (Matalinares et al., 2016; Aliberti et al., 2019; Batool, 2019; Lew et al., 2019; Morales and Pérez, 2019; Njega et al., 2019; Del Valle et al., 2020; Khalil et al., 2020; MacCann et al., 2020; Tinajero et al., 2020; Trunce et al., 2020; Heritage et al., 2023).

Research on these cognitive and emotional difficulties, as well as their psychosocial stressors, suggests that these difficulties may be exacerbated if not addressed early with inclusive and integrative approaches (e.g., Ibrahim et al., 2013; Santander et al., 2013; Asante and Andoh-Arthur, 2015; Lamis et al., 2016; Samaniego and Buenahora, 2016; January et al., 2018; Lew et al., 2019; Tian-Ci Quek et al., 2019; Trunce et al., 2020; Mirza et al., 2021).

The study of psychosocial predictors of learning-related mental health problems in university students is of great importance for understanding and addressing the challenges they face in their academic and social environment. Identifying these factors provides a sound basis for developing strategies to promote wellbeing and mental health at university level, and to promote the inclusion and achievement of those students with higher mental health problems. This is critical to creating a university environment that supports the academic achievement and emotional well-being of all members, which directly contributes to the overall mental health of the student population. And it is a main goal of the present study, which places a central attention to mental health and wellbeing within the diversity in learning (DinL) in the classroom.

The growing interest in investigating the psychosocial diversity of learning patterns and psychological difficulties within the university setting can be attributed to educators’ desire to achieve a harmonious alignment between their objectives and the increasingly diverse student demographics within class cohorts. This diversity displays a wide range of psycho-educational, social, and contextual traits. A multitude of studies have demonstrated the advantages of addressing diversity in learning styles, habits, strategies, and mental health issues related to learning (referred to here as DinL) from a psychosocial approach. Such initiatives serve as a fundamental tool for promoting collaborative group learning, while simultaneously enhancing social and cultural inclusivity and equality (Manion et al., 2020; Fuentes et al., 2021; Rodríguez-Hidalgo et al., 2021; Rojo-Ramos et al., 2021; Lardy et al., 2022).

A recent study conducted by the authors of this study on the DinL in higher education (Gandarillas et al., 2023) at the Complutense University of Madrid (UCM), Spain, revealed that a significant proportion of students exhibited high levels of mental health problems related to learning, including anxiety (71%), apathy and demotivation (67%), and lack of attention and concentration (55%). The results of the study motivated the research team to explore potential contributing factors that could be associated with the high prevalence of mental health issues observed among university students. To this end, an integrative DinL approach was employed, which considers the psychosocial context of students’ learning patterns and difficulties (Gandarillas et al., 2024). The objective of the present study was to examine the potential influence of psychosocial factors on the observed increase in mental health issues among tertiary education students. In this study, we concentrated on two main areas that have been identified in the research literature as being related to the wellbeing and mental health of young people: family factors and digital information and communication technologies (ICT).

About the influence of family factors on the mental health of students, a substantial body of research exists on the impact of rearing and parenting practices on the development of wellbeing and mental health status in children. Traditionally, research literature classifies child-rearing practices in three main dimensions (Gandarillas, 1995), which are here named Care (affection, warmth, and support in the child’s development), Control (discipline and limits), and Protection. High levels of parental care and involvement appear to be the main positive dimension for developing a good mental health status and academic performance (Fass and Tubman, 2002; Batool, 2019; Dorrance Hall et al., 2020; Kim et al., 2020; Moral et al., 2020). Conversely, high levels of parental control and protection may be related to poor academic adjustment and autonomy (e.g., Robledo and García, 2009; Gordon and Cui, 2012; Ji and Wang, 2018; Njega et al., 2019; Walsh et al., 2023). Overcontrol, as well as lack of control, and excessive overprotection have been linked to an increased risk of depression and anxiety (Maccoby, 1992; Affrunti and Ginsburg, 2012; Franco et al., 2014; Hernesniemi et al., 2017; Gfellner and Córdoba, 2020). In the previous study by the authors of this work at the UCM (Spain), Care appeared negatively related and Control and Protection positively related to mental health problems in learning (Gandarillas et al., 2024).

In terms of parenting styles, the democratic style (which encompasses high levels of support, the encouragement of autonomy and clear boundaries) appears to be the most beneficial for the development of positive psychological patterns in children (Maccoby, 1992; Cortés et al., 2014; Gómez et al., 2014; Fuentes et al., 2015; Gómez et al., 2015; Molina et al., 2017; Jaureguizar et al., 2018; Agbaria and Mahamid, 2023). The remaining parenting styles appear to be more closely associated with an increased vulnerability to anxiety and depression (Franco et al., 2014), which may have an impact on academic performance, up to the university level (Gandarillas et al., 2024).

Another pertinent family factor to consider is the family socio-economic level (Piccolo et al., 2016; Guterman and Neuman, 2018; Martineli et al., 2018; Kim et al., 2020; Rodríguez-Hernández et al., 2020). Low levels of family economic status appear to be generally associated with higher levels of mental health difficulties in academic learning. The relationship may not be linear. In the previous study carried out by the authors of this study in Spain, students from very high family economic status express similar levels of mental health difficulties in their studies as those from families with very low economic status (Gandarillas et al., 2024).

A review of the literature spanning nearly two decades reveals a profound human impact of the technological revolution on the behaviors and well-being of university students. The literature increasingly highlights both positive and negative associations between young people’s use of technology and their mental health and physical well-being (Muñoz-Miralles et al., 2014; García-Oliva et al., 2017; Díaz-Vicario et al., 2019; Emily et al., 2019; Sales et al., 2021; Haidt, 2024). The advent of the COVID−19 pandemic has accelerated the adoption of digital technology by young people, with the online teaching-learning process becoming a prominent feature (Suárez Monzón et al., 2022).

The effects of technologies have been unforeseen and unfold so rapidly that many authors question the individual’s capacity to assimilate them in a healthy way. Indeed, certain digital developments designed to improve the quality of life of the citizen may, in turn, generate discomfort (Forman and Zeebroeck, 2019). A particular example of this is found in the area of high smartphone and social media usage, where the intensity of interactions can contribute to adverse effects on mental health problems, especially in terms of anxiety and self-esteem (Orzech et al., 2016; Rock et al., 2016; Akram and Kumar, 2017; Duke and Montag, 2017; Dhir et al., 2018; Erceg et al., 2018; Hamdi, 2018; Wang and Leif, 2018; Wolfers et al., 2020; Elsayed, 2021; Olorunsogo et al., 2024). Adapting the utilization of digital technology to higher education learning requires a significant investment of time and effort. These elements are fundamental to establishing the foundations for long-term health and well-being (Vaterlaus et al., 2015).

There is a large corpus of research literature underlining the significant influence of parenting practices on the students´ learning process in elementary and secondary education, but there are less studies on to what extent this influence reaches tertiary learning. There are also less studies further analyzing the degree of impact of digital technology affecting mental health issues and wellbeing in higher education students. A combined study of parenting styles and digital technology could yield insights into the differential relevance of both sets of factors in student wellbeing. In order to address these research needs in the research literature, a study was conducted at the University de las Americas (UDLA) in Chile as a replication of the research conducted at the UCM (Spain), testing the relationship between child-rearing practices and digital technologies as possible predictors of mental health indicators in the university learning context. As a primary hypothesis we stated that key family features, such as parenting dimensions and family economic levels, as well as digital tools used by the students may be significantly related to indicators of mental health and psychological difficulties in learning in college students.



2 Methods


2.1 Design and procedure

A cross-sectional design was employed for the administration of the questionnaire, which was conducted online. The questionnaire was simultaneously administered to all the students admitted to the University that academic year, within a larger admission questionnaire. Students already in the university since previous years were excluded from the study. This was due to the interest in this research project to continue in following years with the same sample within a longitudinal study. Participation in the study was entirely voluntary and confidential, including the informed consent. This work adhered to ethical procedures in accordance with the Declaration of Helsinki (World Medical Association, 2013) and received approval from the Ethical Committee of the UCM (ref n° CE_20211118-15_SOC).



2.2 Sample

The participants were 4,523 students, 45% of all the students invited to participate in the study, who represented all academic areas of the university (social sciences, humanities, arts, health and natural sciences, technology, engineering, mathematics) in proportional numbers, with 65% female and 35% male, and a mean age of 25.05 years (standard deviation = 8.30).



2.3 Instrument

The items on mental health in the study were selected from the authors’ Diversity-in-Learning (DinL) scale. DinL is a self-administered scale that assesses the main dimensions that describe the diversity of learning patterns observed in the classroom, with optimal psychometric properties (Gandarillas et al., 2024). The DinL scale comprises 28 items, each of which is rated on a 4-point Likert scale (1 = Nothing or very little, 2 = Some, 3 = Quite, 4 = A lot). The scale assesses five learning dimensions: Coping with Difficulties, Effort, Autonomy, Learning by Understanding, and Social Influence. A detailed account of the procedure used to construct the scale is provided in Gandarillas (2022). The items related to mental health are included in the dimension Coping with Difficulties, measuring the levels of coping with (most frequent) psychological difficulties in learning. In this study Coping with Difficulties showed a Cronbach’s Alpha of 0.81, and a Kaiser-Meyer-Olkin (KMO) value of 0.84. For the purpose of this study four single items were selected from this dimension for further analysis: (1) Levels of anxiety; (2) Bad mood/irritability; (3) Difficulties in attention and concentration; and (4) Apathy/discouragement/lack of motivation, keeping good psychometric properties in the present research. Here, these items showed factor loadings between 0.60 and 0.71 in its dimension (Coping with Difficulties). Chi-square tests carried out in each item showed significance levels below 0.001 in all four items. Asymmetry and kurtosis of each item are included in Table 1.



TABLE 1 Correlations between the variables and descriptives (N = 4,523).
[image: A correlation table displays Pearson correlation coefficients and significance levels for various variables such as bad mood, anxiety, lack of motivation, attention difficulties, parents' support, gamification apps, and age. Key correlations include anxiety with bad mood and lack of motivation, and age with several variables. Descriptive statistics are included at the bottom, showing means, standard deviations, asymmetry, and kurtosis for each variable. Correlations are indicated with asterisks for significance, with higher coefficients indicating stronger relationships.]

The online administered questionnaire included also representative items of the child-rearing dimensions of Care, Control, and Protection. These items were selected from the Egna Minnen av. Barndoms Uppfostran (EMBU) scale, a retrospective Likert-scale questionnaire showing robust internal consistency and factorial validity in diverse contexts and populations (e.g., Arrindell et al., 1988, 2005; Yangzong et al., 2016; Mathieu et al., 2020; Cheng and Wu, 2021; Yongmei and Jiaying, 2022). It measures the three major child-rearing dimensions (named by the authors as Warmth, Rejection and Protection, representing the Care, Control and Protection dimensions, respectively). Two representative items of the Care dimension (the most relevant child-rearing dimension) were selected, as well as one representative item of Control and another item of Protection for mother and father. The items were selected based on conceptual (being most related to the goals of the study) and on statistical criteria. Previous studies using the selected items showed optimal psychometric properties, high statistical representativeness in their respective dimensions and good predictive validity (Gandarillas, 1995, 2011, 2022; Gandarillas et al., 2024). The students were asked to score on the items on rearing practices to them between the ages of 13 and 17 years old, and also on the family’s economic status. Additionally, five items on the frequency of use of frequent digital tools used in their studies were included: Gamification apps (e.g., Kahoot!), apps of online collaboration with other students, online diachronic classes (previously recorded by the professor), social media and networks (e.g., WhatsApp, TikTok, Facebook, Twitter), and use of smartphone. Four socio-demographic variables (biological sex, age, grade, and field of study) were also included (see Appendix for the items used in the study).



2.4 Data analysis

Descriptive analyses (mean, standard deviation, asymmetry, and kurtosis) and bivariate Pearson correlations of the items under study were conducted. The means of father’s and mother’s rearing items were used as one variable in the analyses. Also, the mean of the two Care items was used as one variable. To estimate the predictive value of the parenting dimensions in the mental health indicators, linear multiple regressions (forward stepwise method) were carried out with parental rearing factors and family economy as predictors (independent variables, IVs) and the selected mental health items as dependent variables (DVs). Another set of linear multiple regressions (forward stepwise method) was carried out with the digital ICT items as predictors with the same DVs as the previous regressions. The R2 determination coefficient, the non-standardized coefficient (B), standardized coefficients (β), VIF indices and tolerance were also obtained. Assumptions of linearity, normality, homoscedasticity, and multicollinearity were analyzed. To further validate the significant results of the multiple regressions, one-way analyses of variance (ANOVAs) were carried out with the significant predictors of the regressions as IVs (grouped in two levels, low and high, divided by the percentile 50) and the mental health indicators as DVs. In all analyses, results with p levels below,05 were considered statistically significant. Data analysis was conducted with the computer programs SPSS (version 27).




3 Results

Descriptive statistics and Pearson bivariate correlations between the variables are shown in Table 1. The indices of asymmetry and kurtosis demonstrated values ±1.79, indicating a normal distribution (Mardia, 1970). Correlations did not show evidence of multicollinearity between the key predicting variables. In the multiple regressions on parenting factors, they were found to significantly predict all mental health indicators (see Table 2). In all these multiple regressions, the VIF and the tolerance indices allow the rejection of collinearity of the variables. Of particular interest were the parenting factors of Control and Protection, with positive relationships with expressed mental health problems. The parenting factor of Care did not demonstrate such significant levels, except for difficulties in attention and concentration (negative relationship). Protection emerged as the most significant parenting factor in predicting the mental health indicators. The results of the ANOVAs provided further support for those of the multiple regressions (see Table 3). Family economic levels did not appear to be a significant predictor in any mental health indicator.



TABLE 2 Multiple regressions. Family factors predicting main indicators related to mental health in learning of the university students (N = 4523).
[image: Four tables presenting regression analysis results for psychological factors: anxiety levels, lack of motivation, difficulties in attention and concentration, and bad mood/irritability. Each table shows model constants, variables like parents' protection, support, or control, with coefficients (B, Beta), significance (Sig.), tolerance, VIF, and R-squared values. All models display significant relationships with a Sig. value of less than 0.001. Tolerance and VIF indicate low multicollinearity, staying close to one across all factors.]



TABLE 3 Significant (p < 0.05) one-factor analyses of variance (ANOVAs) of mental health indicators of the university students by family factors (grouped in low and high) that are significant in the multiple regressions (N = 4,522).
[image: Table showing the impact of family factors on mental health indicators with different levels, means, degrees of freedom, F-values, and p-values. Factors include parents' control, protection, and care, with mental health indicators such as attention difficulties, irritability, anxiety, and motivation. All p-values are less than 0.001.]

The multiple regressions on the use of digital technologies also demonstrated significant predictions with all mental health indicators, as evidenced by Table 4. In all the regressions, the VIF and the tolerance indices allow the rejection of collinearity of the variables. Especially relevant was the positive relationships observed between the frequency of social media use and anxiety levels, and bad mood/irritability, both in the multiple regressions and in the ANOVAs (see Table 5). The use of smartphones was also identified as a significant predictor of mental health problems, with gamification apps emerging as a close second. The results indicated that collaborative apps and online diachronic lecturing exhibited some negative predictions with respect to mental health problems. However, these did not yield any significant results in the ANOVAs.



TABLE 4 Multiple regressions. Digital technologies predicting main indicators of mental health in learning (N = 4,523).
[image: Four statistical tables present regression analysis results for various psychological models. Each table details the constant, variables, coefficients (B, Beta), t-values, p-values, tolerance, and VIF. The models include: Anxiety Levels, Lack of Motivation, Difficulties in Attention and Concentration, and Bad Mood/Irritability. Each model shows different contributing factors such as social media use, smartphone use, and gamification apps. R-squared values range from 0.020 to 0.039, indicating the variance explained by each model. All p-values are less than 0.05, suggesting statistical significance.]



TABLE 5 Significant (p < 0.05) one-factor analyses of variance (ANOVAs) of mental health indicators of the university students by digital technologies (grouped in low and high) that are significant in the multiple regressions (N = 4,522).
[image: A table outlining the impact of digital technologies on mental health indicators. Categories analyzed include social media, smartphone use, and gamification apps. Mental health indicators are difficulties in attention and concentration, bad mood or irritability, anxiety, and lack of motivation. Each indicator is assessed at low and high family factor levels with corresponding means on mental health scores, degrees of freedom (df) at 1/4521, F-values, and p-values, all showing statistical significance at p < 0.001.]

Anxiety levels were identified as the most significant mental health problem, exhibiting the highest mean (Table 1). This was predicted to be highest, particularly in relation to digital technologies, and showed the highest differences (especially between low and high frequency of use of social media) in the ANOVAs. Bad mood/irritability was identified as the second most significant indicator, particularly in relation to digital technologies.

In general terms, digital technologies showed higher predictions and differences than family factors in mental health indicators.



4 Discussion

The results generally supported the main hypothesis. The multiple regressions indicated that both parenting patterns and digital technologies were significant predictors of mental health indicators in learning. While the R2 values were not especially high, the predictors were found to be highly significant. The significant ANOVAs provided additional validity to the results.

The parental factors and digital technologies showed significant predictions and differences in the levels of mental health indicators of those included in the study. In regards to the parental factors, results on the positive relationship between Control and Protection and indicators of mental health problems supported the results obtained in the sample at the UCM (Spain), with parental Protection as the most relevant predictor of mental health status (Gandarillas et al., 2024). The literature indicates that an increase in parental over-protection over the past few decades may be a contributing factor to the decrease on coping skills in the face of frustration, stress, and anxiety (Affrunti and Ginsburg, 2012; Hernesniemi et al., 2017; Gfellner and Córdoba, 2020). Furthermore, higher levels of parental Control have been linked to higher rates of mental health problems in learning, as evidenced by numerous studies in the field (Robledo and García, 2009; Gordon and Cui, 2012; Ji and Wang, 2018; Njega et al., 2019).

The results of this study support the authoritative parenting style as a more positive approach to fostering mental health in students, in line with previous findings in this field (Franco et al., 2014). However, the lack of statistical significance of parental Care as a predictor of student mental health indicators is not consistent with most of the research literature (e.g., Fass and Tubman, 2002; Batool, 2019; Dorrance Hall et al., 2020; Kim et al., 2020; Moral et al., 2020; Walsh et al., 2023) and with our previous study in Spain. Similarly, family economy did not demonstrate any significant prediction on mental health indicators, a result that does not align with the general findings in the literature (Piccolo et al., 2016; Guterman and Neuman, 2018; Martineli et al., 2018; Kim et al., 2020; Rodríguez-Hernández et al., 2020). One potential explanation for this result might be related to the high social-economic homogeneity of the sample in the UDLA, a private university. The previous study in the UCM (a public university with higher social-economic diversity) found that students in families with the lowest and highest economic levels expressed higher mental health problems in learning, which may be related to parenting patterns (Gandarillas et al., 2024).

The utilization of digital technologies by the students exhibited a robust relationship with the prevalence of mental health issues among university students. In particular, the frequency of social media usage demonstrated a highly significant association with all mental health indicators included in the study, with the highest relationship observed in anxiety levels. Social media use emerged as the single most influential variable in the relationship with anxiety in this study, surpassing other digital technologies and family factors. The negative impact of social media on mental health has been documented in numerous studies over recent years (e.g., Álvarez and Moral, 2020; Regalado Chamorro et al., 2022). This study also identified the high use of smartphones as an important factor influencing the impact on mental health, in line with the findings of recent research (e.g., Wang and Leif, 2018; Olorunsogo et al., 2024). Furthermore, social media appears to be particularly influential in the context of negative affect, including feelings of bad mood and irritability. Social media may contribute to the development of negative affects through two main mechanisms. Firstly, it may facilitate a tendency to engage in comparisons with others that are perceived as more successful or attractive, which can lead to feelings of frustration and inadequacy. Secondly, social media may facilitate the formation of negative attitudes toward outgroups, which can result in discriminatory biases, negative feelings and hatred (e.g., Álvarez and Moral, 2020; Moreira de Freitas et al., 2021; Mi et al., 2023). In recent years, the potential psychosocial mechanisms underlying the effects of digital technology on mental health have been the subject of extensive research. Several factors that may contribute to anxiety and hatred, including the phenomenon of nomophobia (Wolfers et al., 2020), fear of missing out (FOMO) (Hodkinson, 2019), and digital hatred (Walther, 2022), have been identified. The use of social media may serve to amplify ingroup biases, with phenomena such as the ‘echo chamber,’ ‘filter bubbles,’ and the ‘confirmation bias’ being related to well-known processes of groupthink, conformity, or polarization, motivated by the need of the digital group members to be accepted or to get higher status in the group or by the fear to be excluded (Walther, 2022). These biases may then lead to emotional and affective states that feedback such biases (Gandarillas and Montañes, 2019; Törnberg et al., 2021; Heylighen and Beigi, 2023).

Anxiety is the most prevalent mental health issue among university students, according to the findings of this research. It is more strongly associated with digital technologies than with family factors. Our study revealed a significant relationship between the frequency of social media use and anxiety, more pronounced than with any family factor. Just a few years ago, it would have been challenging to imagine that a digital platform for sharing texts, images, and videos could have a more profound impact on the mental health of young people than parental rearing patterns. The findings of various studies indicating a significant increase in anxiety levels among youth over the past 15 years are a cause for concern in different countries (Wolfers et al., 2020; Tan et al., 2023; Haidt, 2024). This study suggests that the high use of certain digital platforms and devices may contribute more to this rise in anxiety levels than other factors such as parenting patterns.

An alternative explanation for the results on the relationship between significant digital technologies and mental health problems may not imply a cause-and-effect relationship. For example, it is possible to hypothesized that individuals with trait anxiety may be more prone to the abuse of social media and smartphones. However, this interpretation is difficult to sustain as we would also need to explain how individuals with high levels of irritability, low levels of motivation, and difficulties in attention and concentration are also more prone to high levels of social media and smartphone use. Furthermore, the significant negative correlations between age and mental health indicators and digital technologies provide additional support for the causal influence of digital technologies (especially social media and smartphone use) on mental health status. The results suggest that younger students tend to utilize digital devices and platforms to a greater extent and exhibit higher levels of mental health issues in the context of learning.

The elements included in this study explained only a portion of the variance in mental health indicators. Furthermore, other psychosocial factors may also affect mental health and wellbeing in the learning process, such as different academic demands and methods, the recent impact of the COVID-19 pandemic, or peer competition (e.g., El Madani et al., 2023; Nagib et al., 2023). Nevertheless, the general results of this study are unambiguous and permit the drawing of firm conclusions. These results indicate the necessity for the development of tools and strategies to foster individual and collective wellbeing. These issues not only affect students, but also the social environment in which they operate. Therefore, it is of the utmost importance to consider the dynamics of the university and socio-cultural environment in order to effectively address problems such as depression, anxiety and substance abuse, among others (Nahar et al., 2023).

At the universities of the research teams participating in this study, there has been a growing concern about the mental health of students. This has led to the implementation of a series of strategies and proposals designed to promote wellbeing and prevent mental health problems. These strategies are outlined next.

The University of the Americas in Chile (UDLA) offers comprehensive academic support strategies for new students through the Integrated Student Support System (ISSS). This system is designed to ensure the wellbeing and academic achievement of students from admission to graduation. It is adaptable to the needs of new students in a first stage, providing a comprehensive framework that covers academic, financial, and psychosocial aspects. A key component of the ISSS is the Diagnostic Assessment, which includes disciplinary and psychoeducational assessments in areas such as communication skills, mathematical, scientific, and technological thinking, as well as learning strategies. This evaluation is applied to all students at the beginning of their university life, allowing needs to be identified. Personalized support plans are developed that include peer tutoring, mentoring, remedial courses, and specific workshops to strengthen the areas where the student needs more support.

UDLA’s dedication to student retention is evidenced by the Dropout Risk Alert System (DRAS), a component of the ISSS that monitors student progress throughout the semester. DRAS employs a multivariate-based predictive model to identify students with psychological difficulties and at risk of dropping out and deploys early interventions to address identified issues. This ensures that students receive the support necessary to continue and complete their education. The UDLA also endeavors to ensure the well-being of its students through the Student Wellbeing Program, which is part of the ISSS department. This program offers a range of services, including health services, psychological counseling, sports, and cultural activities, with the aim of fostering the comprehensive development of students. This integrated support system reflects the proactive and student-centered approach, a fundamental principle of the UDLA educational model, ensuring that all students, especially new students, have the necessary tools and resources to be successful in their academic and professional careers.

To provide support to students with different psychological problems, the Universidad Complutense de Madrid (UCM) offers a University Clinic, which provides psychotherapy and workshops to promote wellbeing and to prevent psychopathologies. The UCM also offers the PsiCall program, a telephone service for psychological support. The University runs annual initiatives to promote wellbeing and mental health within the university community, leading to a variety of small innovative projects. Moreover, a large mental health screening study is carried out, reaching all university students and including a broad range of mental health indicators and psychosocial correlating factors in an online questionnaire. Based on the results of the students’ responses to the questionnaire, the digital application provides feedback, recommending different preventive activities or clinical treatments within the university.

On the promotion of wellbeing, some participatory studies on the mental health and well-being of the university community by the authors of this study have led to the formulation of proposals to enhance synergies of interests and initiatives based on ecocultural approaches (Berry, 2019; Gandarillas et al., 2023; Gandarillas and McCall, 2023). Building a dynamic campus culture through a cohesive territory based on an ecocultural network of spaces for collective cultural, artistic, environmental, scientific, leisure, and sports initiatives represents a powerful strategy for the promotion of students’ and staff’s wellbeing. Ecocultural community management of the territory based on collective innovation and place-building may facilitate the formation of connecting lines and nodes of interdisciplinary integration (see Figure 1 for an example on the UCM campus). This approach offers an ecocultural framework for the campus that may facilitate cognitive and affective mapping, identity, cohesion, and a sense of community within the university. This community development strategy may enhance students’ engagement with the university beyond their academic duties, contributing to the promotion of motivation, care, and well-being regarding their university and their studies.

[image: Map of Universidad Complutense de Madrid's Ciudad Universitaria campus, outlining key buildings and areas. The Manzanares River corridor is marked in blue, with a green shaded loop encompassing the central campus.]

FIGURE 1
 Example of possible main lines of an ecocultural cartography in the UCM main campus. In dark green, the Complutense Green Ring; in blue, environmental stewardship circles; in light green, the ecocultural network (nodes and chains connectors of inter-disciplinary knowledge and green spaces among University Schools). The resulting ecocultural cartography brings a symbolic “apple leaf” shape to the Campus, which may ecologically feed the Manzanares (“Apple Orchards”) river corridor.




5 Conclusion

The present study points to parenting practices and digital technologies as strong predictors of mental health indicators in the context of learning. Among the parenting factors, parents’ high protection and control appear having a negative impact on mental health within the university students’ learning process. Furthermore, the research reveals a strong association between intensive use of social networks and smartphones with increased levels of anxiety and other mental health problems, having even higher impact than parenting practices.

The influence of parenting practices on mental health have been studied for a considerable period. The study on the impacts of digital technologies is relatively recent, and the results are of significant concern, particularly regarding the influence of certain digital devices and platforms on the rise in mental health problems such as anxiety in young people. The prevalence of mental health issues among university students and the psychosocial factors that contribute to them represent a significant challenge for institutions of higher education. To address this issue, which affects to high proportions of the student population in different countries, institutions must adopt a multifaceted approach that considers the emotional and intellectual needs of students. This entails creating an inclusive environment that fosters mental health through proactive teaching attitudes and activities.

Educational institutions should prioritize community and structural measures that foster the holistic growth of students. This should be achieved by establishing a welcoming environment, providing adequate resources and support, and creating a culture of openness that values well-being and ensures easy access to specialized professional help during times of difficulty. It is crucial that academic institutions recognize the importance of students’ psychological well-being in addition to academic success. By integrating a psychological approach and the dynamics of the university and socio-cultural environment into their priorities, they prevent the stigmatization of mental disorders and promote holistic development. Good mental health among university students enables them to face challenges with resilience, maintain focus, and overcome obstacles on their way to graduation.

The study is not without limitations, some of those are related to the use of a cross-sectional design, which precludes establishing definitive causal relationships. Also, the online administration of the questionnaire implies self-selection of participants, which may introduce sampling bias. The proportional representation in the sample of the study fields, sex and age was tested in order to reduce the biases in the interpretation of the results.

Future research directions include consideration of a longitudinal study to explore how the influences of the factors on mental health maintain over time, and the use of more diverse data collection methods, such as qualitative interviews and objective assessments, to mitigate the biases associated with self-reporting and to provide a more complete and accurate picture of the impact of parenting practices and digital technology use on the mental health of university students.
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Appendix

Items of the questionnaire used in the study.

Difficulties that you think may be hindering your studying and learning:

(1 = nothing or almost nothing; 4 = A lot)

	• Bad mood/ Irritability.
	• Anxiety/nervous.
	• Apathy/discouragement/lack of motivation
	• Difficulties in attention and concentration.

Items from the EMBU scale:

(1 = Never or almost never; 4 = A lot of the time)

Parent’s Care.

I think that my parents tried to make my adolescence stimulating, interesting, and instructive (for instance by giving me good books, arranging for me to go to camp, taking me to clubs).

When faced with a difficult task, I felt supported by my parents.

Parent’s Control.

My parents would punish me strictly, even for trifles (small offenses).

Parent’s Protection.

I think that my parents’ anxiety that something might happen to me was unwarranted.

Family economic levels:

	1. Low; (2) Low-Middle; (3) Middle; (4) High-Middle; (5) High

Digital technologies in the study. How often do you use the following digital and online tools?

(1 = Never or almost never; 4 = A lot of the time)

	• Gamification apps (e.g., Kahoot!)
	• Apps of online collaboration with other students
	• Online diachronic classes (previously recorded by the professor)
	• Social media and networks (e.g., WhatsApp, TikTok, Facebook, Twitter)

Socio-demographic variables included:

Biological sex, age, grade, and field of study.
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Sexual problems relevant to psychotherapy, such as compulsive sexual behavior (CSB) and sexual functioning problems (SFP), have been related to harmful substance use in several studies. Substance use is prevalent among medical students (MS) and is often considered a maladaptive coping strategy for stress, as well as a risk factor for mental health issues. Sexual problems and substance use share trauma exposure and post-traumatic symptoms as risk factors for their development. This study aimed to explore the interaction effects between problematic sexual behaviors, substance use, and trauma among German MS. A cross-sectional study (n = 359; 69% women, 29% men) was conducted using an online questionnaire. MS at a German university were recruited via email. CSB (CSBD-19), SFP (SBQ), harmful alcohol (AUDIT) and drug use (DAST), childhood trauma exposure (CTQ), and current post-traumatic symptoms (IES-R) were assessed. Multivariate linear and ordinal regressions, as well as path analyses, were conducted to investigate associations between the study variables. CSB was identified in 3% of all MS. The most commonly reported SFPs were decreased sexual desire and difficulties achieving orgasms among women and premature ejaculation among men. Higher CSBD scores were predicted by male sex, elevated AUDIT scores, and increased frequencies of hyperarousal (IES-R). Path analyses revealed associations between the severity of emotional/sexual abuse, the intensity of post-traumatic symptoms, and both CSBD and AUDIT scores. Among female MS, less severe emotional abuse and more severe physical abuse in childhood predicted higher frequencies of orgasmic difficulties. The frequency of SFPs was correlated with the use of benzodiazepines among female MS, with cannabis and MDMA/ecstasy among male MS, and with cocaine/crack, speed, and AUDIT among both sexes. No interaction effects were found between SFPs, substance use, or trauma-related factors in the path analyses. To some extent, there appears to be a relationship between substance use, childhood trauma exposure, and currently persisting post-traumatic symptoms with problematic sexual behaviors among MS. However, further research is required to explore these relationships in greater depth and to identify the underlying pathways. Mental health support measures should incorporate the factors of sexuality, substance use, and trauma while also exploring their relationships with workload, career-related anxieties, and other curriculum-related factors.
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1 Introduction


1.1 Background

This study aimed to explore the trilateral relationships between problematic sexual behaviors, namely compulsive sexual behavior (CSB) and sexual functioning problems (SFP), substance use, and trauma-related factors among medical students (MS) in Germany. While regular substance use can lead to the development of sexual problems due to its effect on the body, depending on the type of substance consumed, substance use may also serve as a coping mechanism to deal with CSB and SFP and related consequences (Jepsen et al., 2023). Although all these factors have been individually investigated among German MS in previous studies, to the best of our knowledge, no study has examined them simultaneously.

Sexuality plays a significant role in many individuals’ lives, making it unsurprising that problematic sexual behaviors can contribute to persistent mental health challenges. “Emerging adulthood” defines the life stage between youth and adulthood (Arnett, 2014; Wood et al., 2018). In this phase of life, a variety of career opportunities and identities are explored while young adults gain more independence and experience less social control. Emerging adulthood is also a crucial life stage in terms of the exploration of individual sexuality (Vasilenko, 2021). Those who decide to go to university usually leave their parental home and start a campus life where they can explore the new environment on their own (Wood et al., 2018). During this transitional period, most emerging adults engage in sexual activities, typically in their late 30s or early 30s (Vasilenko, 2021). However, greater independence and less control have the potential to encourage hazardous health behaviors (Stone et al., 2012). This article focuses on two hazardous health behaviors among MS, who are a vulnerable group prone to persistent mental stress: problematic sexual behaviors and substance use. As we will learn later in this article, these two factors are strongly related to each other and can have a negative impact on wellbeing in general but also on MS.


1.1.1 Problematic sexual behaviors

To further explore the link between problematic sexual behaviors and substance use, it is crucial to define when sexual behavior is considered problematic from a psychotherapeutic perspective. According to the current state of research, two dimensions of problematic sexual behaviors—compulsive sexual behavior (CSB) and sexual functioning problems (SFP)—seem to be relevant in research addressing harmful substance use behaviors.

CSB is defined by an extraordinarily high level of sexual activity and arousal, paired with the loss of control of sexual behaviors, resulting in psychological strain and functioning problems in important areas of life. It is characterized by behaviors such as excessive pornography consumption, masturbation, or sex dating (Grubbs et al., 2020). Conversely, SFP is defined as impaired or absent sexual desire, arousal, and activity, leading to clinically significant distress (World Health Organisation (WHO), 2024). There are various forms of SFP, including hypoactive sexual desire and impaired sexual arousal, solely to women’s problems with achieving orgasm and pain during sexual activity and solely to men’s erectile dysfunction and premature and delayed ejaculation (Briken et al., 2020; Jepsen et al., 2023). It is important to emphasize that fluctuations in the intensity of sexual arousal and frequency of sexual activity are normal. However, CSB and SFP are patterns that develop over time, with distress and loss of control being core characteristics that render them problematic from a psychotherapeutic standpoint.

Research on problematic sexual behaviors, such as CSB or SFP, among MS or physicians is scarce. Previous studies found SFP among 40–60% of female MS (Wallwiener et al., 2017; Shindel et al., 2008). In a study by Shindel et al. (2008), approximately 30% of male MS report erectile dysfunction and problems controlling ejaculation. No additional studies were found that focused on the SFP, and no study at all was identified that investigated CSB among MS.



1.1.2 Substance use and sexual behavior


1.1.2.1 General relationships between problematic sexual behaviors and substance use

Regular consumption of alcohol and illegal drugs is often associated with negative health outcomes, and sexual problems have received close attention in recent years (Jepsen et al., 2023). Substances such as alcohol, cannabis, and amphetamines can increase sexual arousal and activity in the short term, while more frequent or long-term use of psychotropic substances is associated with the development of SFPs (Jepsen et al., 2023; Krüger, 2020). In particular, the risky use of substances such as alcohol, cannabis, and cocaine has been associated with CSB (Ballester-Arnal et al., 2020; Jepsen et al., 2024). Harmful alcohol consumption is associated especially with vaginal pain during penetration and the absence of vaginal lubrication among women (Grover et al., 2014) and erectile dysfunction, premature ejaculation, and reduced sexual desire among men (Grover et al., 2014; Prabhakaran et al., 2018; Rohilla et al., 2020). Also, the regular use of other psychotropic substances, such as opioids, cocaine, cannabis, and methamphetamines, seems to be related to similar SFP (Grover et al., 2014; Diehl et al., 2016; Yee et al., 2016; Dolatshahi et al., 2016). In summary, risky or harmful substance use can have both excitatory effects, such as CSB, and inhibitory effects, such as SFP, on sexual behavior (Krüger, 2020). In this context, substances can be used to cope with problematic sexual behaviors that lead to impairments in important areas of life. Inversely, CSB can also arise as a coping mechanism for dealing with the consequences of problematic substance use in important areas of life. A third possibility is the development of SFP due to the physiological effects of regular or problematic substance use, which vary depending on the substance consumed (Hallinan, 2021; Jepsen et al., 2023; Palha and Esteves, 2008).



1.1.2.2 Substance use among medical students and its relation to problematic sexual behaviors

Previous research has thoroughly examined the substance use behavior of MS and its associations with psychosocial risk factors. Most MS report alcohol consumption in the past year, while information about the prevalence of risky or harmful alcohol use varies between 9 and 34% (Bryl et al., 2020; Wang et al., 2023; Ayala et al., 2017; Voigt et al., 2009). Studies on licit and illicit substance use among German MS are rare and inconsistent in terms of investigated drugs and measurement approaches. Hoff et al. (2023) investigated inter alia the use of cannabis and alcohol among students in Germany across various fields of study. Approximately 40% of all students reported risky alcohol consumption, while MS showed a similar proportion compared to students in other fields. Cannabis was consumed by 11% of the total sample of students, whereas MS showed the lowest consumption proportion (8.3%). A sex effect was observed for cannabis consumption (and not for alcohol), with female students reporting lower consumption rates.

Various studies have revealed that alcohol, tobacco, and cannabis are the most commonly consumed substances among MS (Ayala et al., 2017; Roncero et al., 2015; Candido et al., 2018; Gupta et al., 2022). Substance use is more prevalent among male MS than among females, especially concerning alcohol and cannabis (Ayala et al., 2017; Voigt et al., 2009; Hoff et al., 2023; Roncero et al., 2015; Wilson et al., 2022). Further studies have identified a relationship between MS substance use and negative psychosocial and health-related outcomes. Hence, tranquilizer use appears to be linked to suicidal ideation (Keuch et al., 2023) and depressive symptoms (Pukas et al., 2022) among MS. Moreover, several studies suggest that physicians are a vulnerable group to developing substance use disorders (Beschoner et al., 2019), while it can be assumed that they use alcohol and drug abuse as maladaptive coping strategies to deal with occupational distress (Medisauskaite and Kamau, 2019; Vijendren et al., 2015). At the same time, the psychological distress level of MS is consistently higher than that of the general population (Dyrbye et al., 2006), which suggests a higher risk of implementing problematic substance use patterns as coping mechanisms.

In a study by Wallwiener et al. (2017), an association was found between alcohol consumption and the intensity of female sexual dysfunction in a sample of MS. No other study has examined the relationship between SFP and substance use among MS. To the best of our knowledge, no research investigated the relationship between CSB and substance use among MS. However, MS and physicians comprise vulnerable groups for developing harmful substance use patterns and their resulting psychosocial consequences (Dyrbye et al., 2006). Thus, it seems beneficial to explore associations with problematic sexual behavior as potential risk factors for developing and maintaining harmful substance use patterns.




1.1.3 Trauma exposure and post-traumatic stress are common risk factors

Traumatic experiences comprise an often-identified risk factor for CSB (von Franqué and Briken, 2018), SFP (Lalchandani et al., 2020; Sack and Büttner, 2014), and substance abuse and disorders (Moustafa et al., 2021; Pace et al., 2022). It is essential to consider these factors while exploring the relationship between problematic sexual behaviors and substance use. Childhood maltreatment by primary attachment figures, including emotional, physical, and sexual abuse, as well as emotional and physical neglect, can lead to various psychosocial and health-related consequences (Gilbert et al., 2009), including post-traumatic symptoms. According to ICD-11 PTSD is characterized by three primary symptoms: intrusions (e.g., flashbacks or nightmares), avoidance (e.g., steering clear of activities or situations that trigger traumatic memories), and hyperarousal (a persistent sense of threat, leading to hypervigilance and related symptoms) (World Health Organisation (WHO), 2024).

The few studies that have examined childhood trauma exposure (CTE) among MS vary regarding identified prevalence and measures used. According to a systematic review by King et al. (2017), the prevalence of physical abuse is 5 to 65%. Emotional trauma is approximately 4%, sexual abuse is 3 to 13%, and general trauma is 13% among MS. In a study by Ignatova et al. (2022), most reported general trauma exposures of MS were witnessing violence, family mental illness, serious personal injuries, or illness of a parent or friend, while at least one type of general trauma was reported by around 80%. In the same study, correlations between CTE among MS and depression, anxiety, and compulsive symptoms were found, as well as with alexithymia and subjective lower quality of life (Ignatova et al., 2022). Furthermore, a higher risk of burnout is considered a suspected negative health outcome related to trauma exposure among MS (Sciolla et al., 2019). Because of the psychosocial consequences that CTE can have on individuals in general, as well as MS specifically, it is important to consider CTE in investigating the relationships between problematic sexual behaviors and substance use.




1.2 Objectives

Considering the current state of research, data on problematic sexual behaviors such as CSB and SFP, as well as related factors concerning mental health among MS, are scarce. Notably, several studies investigated substance use among MS, few explored SFP and CTE, and none focused on CSB among MS in Germany or in general. Further, to the best of our knowledge, no study has addressed trilateral associations between problematic sexual behavior, substance use, and CTE. This study aims to fill these research gaps by focusing on the following objectives:

	1. Providing a first overview of frequencies of CSB and SFP among MS.
	2. Identifying predictors of CSB and SFP among MS related to substance use and trauma.
	3. Investigating the interaction effects between CSB, SFP, substance use, and trauma-related factors.




2 Materials and methods


2.1 Study design and procedure

Data were collected online through a cross-sectional explorative study between May and December 2023. The questionnaire was developed using the software RedCap (Research Electronic Data Caption). The survey was conducted among MS at a mid-sized university in Germany. Students were invited to participate voluntarily by their lecturers during courses and through email, with all data collected anonymously. The study was conducted in accordance with the Declaration of Helsinki (World Medical Association (WMA), 2022).



2.2 Measures


2.2.1 Compulsive sexual behavior and sexual functioning problems

CSB was measured via the German version of the Compulsive Sexual Behavior Scale (CSBD-19) (Bőthe et al., 2020), which includes 19 five-pointed ordinal-scaled items (answer options between 1 = not agree at all and 4 = totally agree) based on the ICD-11 diagnosis of compulsive sexual behavior disorder (CSBD). The scale consists of five subscales (control, salience, relapse, dissatisfaction, and negative consequences). The cut-off value of the sum score is ≥50, indicating a prevalent CSBD (Bőthe et al., 2020). The internal consistency was excellent (Cronbach’s α = 0.926).

Indications for SFP were measured using the German version of the Sexual Behavior Questionnaire (SBQ-G) (Müller, 2016), originally invented by Macdonald et al. (2003). The scale includes four-pointed ordinal-scaled items addressing the frequency of occurring problems concerning desire for sex, capability for sexual arousal, capability for sexual enjoyment, satisfaction with sexual life, and orgasm within the last 3 months. It measures several facets of SFP via six items concerning sexual behavior applied to all sexes and five or six additional items regarding sex-specific behaviors. For women, items addressed orgasmic dysfunction and pain during penetration, and for men, erectile dysfunction, premature, and delayed ejaculation. Values of 0 and 1 on the respective ordinal-scaled items indicate SFP (Müller, 2016).



2.2.2 Substance use

The German version of the Alcohol Use Disorder Identification Test (AUDIT) was used to measure alcohol consumption habits via three subscales (alcohol consumption, dependence, and alcohol-related consequences), consisting of 3- to 5-pointed Likert-scaled items. Depending on the calculated sum score, alcohol use habits can be classified as abstinence/low-risk use (values from 0 to 7), risky use (values from 8 to 15), harmful use (values from 16 to 19), and chronic alcoholism (values from 20 to 40) (Babor and Robaina, 2016). The internal consistency was good (Cronbach’s α = 0.803).

Moreover, the participants were asked which illegal drugs they use/have used and how regularly. The Drug Abuse Screening Test (DAST-10), consisting of ten dichotomous items (answer options 0 = no and 1 = yes), was used to identify problematic consumption of illegal drugs within the past 12 months. Based on the determined sum scores, drug use can be classified as low/moderate (values from 1 to 5), substantial (values from 6 to 8), and severe level (values from 9 to 10) (National Institute on Drug Abuse, 2014; Yudko et al., 2007). The scale was translated into German via forward-backward translation (Acquadro et al., 2008) since no German version of the DAST currently exists. The internal consistency of the DAST was good (Cronbach’s α = 0.883).

The consumption frequencies of illicit drugs—including cannabis; amphetamines (MDMA/ecstasy, mephedrone, crystal meth, and Ritalin); hallucinogens (LSD, ketamine, other hallucinogens such as mushrooms/mescaline); cocaine/crack; opiates/opioids (heroin, fentanyl, and methadone), tranquilizers (barbiturates, benzodiazepines, and z-substances); and other illicit substances—were measured using eight-point ordinal scale items, with response options ranging from 1 (never) to 8 (every day).



2.2.3 Trauma exposure and post-traumatic stress

The German version (Klinitzke et al., 2012) of the Childhood Trauma Questionnaire (CTQ) by Bernstein et al. (1994) was utilized to measure trauma exposure during childhood and adolescence. The inventory consists of 28 five-pointed ordinal-scaled items, divided into five subscales, measuring the severity of emotional abuse (Cronbach’s α = 0.846), physical abuse (Cronbach’s α = 0.774), sexual abuse (Cronbach’s α = 0.911), emotional neglect (Cronbach’s α = 0.893), and physical neglect (Cronbach’s α = 0.465) using sum scores, respectively.

To assess currently occurring symptoms related to post-traumatic stress, the Impact of Event Scale (revised; IES-R) by Weiss and Marmar (1996) was used. It consists of 22 four-pointed ordinal items and three subscales, measuring the frequencies of currently occurring post-traumatic symptoms: intrusions (Cronbach’s α = 0.930), avoidance (Cronbach’s α = 0.923), and hyperarousal (Cronbach’s α = 0.892) with sum scores, respectively. In addition, the total IES-R score (Cronbach’s α = 0.962) was used for the data analyses.



2.2.4 Control variables

Participants were asked which semester they were currently studying. Sociodemographic information was collected, including age, sex, gender identity, size of current place of residence, marital status, religious affiliation, highest educational degree, and occupational status. Data on somatic and psychiatric conditions, medications, and relevant medical histories of family members and other important persons of participants were collected, as compulsive sexual behavior or sexual functioning problems may be related to other health-related factors beyond substance use.



2.2.5 Data analyses

Data analysis was conducted using SPSS version 28 and R. Mean value comparisons by sex were calculated using t-tests for independent samples (for the metric scales: AUDIT, DAST, CSBD, CTQ subscales, and IES-R subscales) and U-tests (for all SBQ items), which were ordinal-scaled.

T-tests were conducted if the variables’ kurtosis and skewness levels fell within the acceptable ranges of −/+ 7 for kurtosis and −/+2 for skewness, indicating normal distribution (Hair et al., 2010). Kurtosis and skewness for all subscales can be found in Supplementary Table S1. Levene’s test was used to prove the homogeneity of variances.

In the first step, correlations and Cramer’s V (CV) were calculated for all relevant variables. Stepwise multiple regression was conducted, with the CSBD score as a dependent variable and all other (control) variables that showed significant correlations with the CSBD score. AUDIT, DAST, substance consumption frequency, CTQ-, and IES-R subscales were included in the first block of the stepwise regression, and control variables were added in the second block. Normal distribution of the residuals was tested using the Breusch-Pagan test to see if the residuals were normally distributed. If this was not the case, the White test was applied accordingly. Variance inflation factors (VIF) were used to check for multicollinearity, which was assumed for values of >10 (Marcoulides and Raykov, 2019). Ordinal regression models were calculated with every investigated occurrence frequency of SFP (SBQ) as the respective dependent variable and the same potential predictors.

To better interpret the results of correlation and regression analyses, a path analysis with maximum-likelihood estimation was conducted using R Studio, incorporating CTQ subscales (Z1), IES-R subscales (Z2), substance use (Z
3
), and CSBD scores/frequencies of SFPs (Z4 Model fit was evaluated using chi-square), root mean square error of approximation (RMSEA), and comparative fit index (Backhaus et al., 2016; Kenny et al., 2015). Given that sample size and degrees of freedom can influence the performance of RMSEA, we examined its 90% confidence interval according to the recommendations of Kenny et al. (2015). For RMSEA, values below 0.08 are deemed acceptable (Browne and Cudeck, 1993; Kenny et al., 2015; MacCallum et al., 1996), while CFI values above 0.90 indicate a good fit (Backhaus et al., 2016).





3 Results


3.1 Descriptive results


3.1.1 Sociodemographic information and health status

The survey was started by n = 445 MS, but after data cleaning and removing all cases of people who did not answer the items about problematic sexual behaviors, the final sample size was reduced to n = 359. Most participants were in their third semester (32.0%, n = 115), followed by the ninth (23.1%, n = 83) and fifth semester (21.2%, n = 76). The average age was M = 23.6 (SD = 3.4). Female gender identity was reported by 69.4% (n = 249), male gender identity by 29.0% (n = 104), non-binary by 0.8% (n = 3), and another not specified gender identity by 0.3% (n = 1). However, 64.3% (n = 231) stated female sex and 26.5% (n = 95) male sex. The gender distribution of the sample is roughly consistent with the current national comparison in Germany (64.4% female and 35.6% male) (Statistisches Bundesamt, 2024). Approximately one-fifth of the sample (21.7%, n = 78) reported somatic diseases (especially respiratory and dermatological diseases), and 18.4% (n = 66) stated a psychiatric disorder, with depression being the most frequently mentioned (n = 41). See Table 1 for the frequencies of all the measured socio-demographic information.



TABLE 1 Sociodemographic information.
[image: Table presenting demographic data with categories: legal gender, gender identity, sex, size of current place of residence, relationship status, religious affiliation, employment, and receipt of educational support. It includes answer options, number (n), and percentage (%) for each category. Data reflects distribution across different options, including missing information.]



3.1.2 (Problematic) sexual behavior

The CSBD cut-off value of ≥50 was reached by 3.1% (n = 11, nfemale = 6, nmale = 5). The mean CSBD score was 25.6 (SD = 9.1). No significant mean value difference among CSBD scores by sex was found. As presented in Table 2, according to the U-test results, female participants reported slightly, yet significantly, lower frequencies of sexual desire, masturbation, and enjoyment of sex/masturbation than male participants. However, they also reported to be slightly more satisfied with their overall sex life. The most common SFP reported by men was premature ejaculation, affecting 22.2%. Conversely, the most frequent SFPs among female MS were sexual arousal and orgasmic problems, reported by 30.7 and 33.4%, respectively. The frequencies of all the investigated sexual functioning problems are shown in Figures 1, 2.



TABLE 2 Sexual behavior and satisfaction of medical students stratified by sex.
[image: A table presents data on sexual activity and satisfaction, comparing responses from 359 individuals (251 females, 95 males) on frequency and enjoyment of sex and masturbation. Categories include how often they would like to have sex, actual frequency of sex and masturbation, their enjoyment, and satisfaction with their sexual life. The table also shows mean value comparisons between females and males using the U-Test, highlighting significant differences in bold for categories such as frequency of masturbation and enjoyment. Additionally, statistics like mean values, standard deviations, and p-values are included for analysis.]

[image: Bar chart displaying percentages of various sexual issues. "Problems with achieving orgasm" is the highest at 33.4%, followed by "Sexual arousal problems" at 30.7%. "Hypoactive sexual desire" and "Dissatisfaction with orgasm intensity" both show 10.0%, while "Pain during penetration" is the lowest at 8.3%.]

FIGURE 1
 Frequency of sexual functioning problems among female medical students (%). Hypoactive desire was indicated if the answer option “I have no desire for sex” was chosen. Sexual arousal problems were indicated if the answer options “I never get aroused” or “I laboriously get aroused” were chosen. Problems with achieving orgasm were indicated if the answer options “I never have an orgasm” or “I occasionally have an orgasm” were chosen. Pain during penetration was indicated if the answer options “I always have pain” and “I often have pain” were chosen. Dissatisfaction with orgasm intensity was indicated if the answer options “I am not satisfied at all” or “I am somewhat satisfied” were chosen.


[image: Bar chart showing percentages of sexual function issues. Hypoactive sexual desire is zero. Problems with achieving erection is three point two percent, maintaining erection and delayed ejaculation are five point three percent each, premature ejaculation is twenty-two point two percent, and dissatisfaction with orgasm intensity is fourteen percent.]

FIGURE 2
 Frequency of sexual functioning problems among male medical students. Hypoactive desire was indicated if the answer option “I have no desire for sex” was chosen. Sexual arousal problems were indicated if the answer options “I never get aroused” or “I laboriously get aroused” were chosen. Problems with achieving erection were indicated if the answer options “I never get an erection” or “I occasionally get an erection” were chosen. Problems with maintaining erection were indicated if the answer options “I am never able to maintain an erection” I am occasionally able to maintain an erection” were chosen. Delayed ejaculation was indicated if the answer options “My ejaculation is always delayed” and “My ejaculation is often delayed” were chosen. Premature ejaculation was indicated if the answer options I always cum too early” and “I often cum too early” were chosen. Dissatisfaction with orgasm was indicated if the answer options “I am not satisfied at all” or “I am somewhat satisfied” were chosen.




3.1.3 Substance use

According to the AUDIT score, alcohol consumption was classified as unproblematic by most of the participants (66.0%, n = 237, nfemale = 185, nmale = 52). An indication of a harmful consumption pattern was identified in 30.4% (n = 109, nfemale = 55, nmale = 54), while 6.4% (n = 23, nfemale = 12, nmale = 11) reached a critical value, indicating a requirement for professional consultation with great probability. A significantly higher AUDIT Score was identified among male MS (M = 7.9, SD = 4.8) compared to female MS (M = 5.5, SD = 4.3), t(344) = −4.72, p < 0.001, d = 0.53 (equal variances assumed, Levene’s test p = 0.06).

Regarding DAST score, an indication for harmful drug consumption was identified in 4.2% (n = 15, nfemale = 10, nmale = 5) of the sample, whereas among 53.8% (n = 193, nfemale = 119, nmale = 74), drug use could be determined as unproblematic (included were all participants who stated they used drugs at least once in their lifetime). The mean value comparison of the DAST score by gender identity showed insignificant results, t(206) = −0.55, p = 0.58. The consumption frequencies of all the investigated substances are presented in Table 3. Cannabis was the most consumed illicit drug within the sample, followed by ecstasy/MDMA, speed, and cocaine/crack. Male MS used cannabis (CV = 0.31, p = 0.01) more often than female MS, and no other sex differences were found concerning the frequency of illegal drug consumption. A significant relationship was found between indications of harmful alcohol consumption and drug use (CV = 0.25, p < 0.001).



TABLE 3 Consumption frequency of illegal drugs, n (%).
[image: Table showing drug consumption frequencies among participants for various substances. Categories include cannabis, ecstasy/MDMA, speed, cocaine/crack, LSD, other hallucinogens, benzodiazepine, ketamine, and Ritalin. Frequency options range from "already consumed" to "never consumed," with percentages provided for each. Additional survey note mentions substances not included due to low reporting numbers.]



3.1.4 Childhood trauma exposure and post-traumatic symptoms

The frequencies of traumatic exposure in the sample stratified by sex are presented in Figure 3. The severity of emotional abuse was significantly higher for female MS (t(316) = 2.10, p = 0.04, d = 0.26) than for male MS, with a small effect size (equal variances assumed, Levene’s test p = 0.13). No other significant mean value comparisons were observed. No sex differences were found in the severity of currently occurring post-traumatic symptoms.

[image: Bar chart depicting abuse and neglect types with different severity levels. Emotional abuse: 60.2% none to minimal, 18.1% slight to moderate, 4.2% moderate to severe, 5.3% severe to extreme. Physical abuse: 82.2% none to minimal, 1.4% slight to moderate, 0.8% moderate to severe, 3.6% severe to extreme. Sexual abuse: 71.9% none to minimal, 8.4% slight to moderate, 5.8% moderate to severe, 1.7% severe to extreme. Emotional neglect: 62.1% none to minimal, 18.1% slight to moderate, 4.5% moderate to severe, 3.1% severe to extreme. Physical neglect: 68.8% none to minimal, 12.0% slight to moderate, 4.2% moderate to severe, 2.8% severe to extreme.]

FIGURE 3
 Severity of childhood trauma exposure (%). CTQ, Childhood trauma questionnaire; f, female; m, male. SD, standard deviation. Regarding the items measuring sexual dysfunction via SBQ, sex was measured via the item “Which sex characteristics do you have?” Answer options: Sex characteristics of a biological woman (vulva, vagina)/ of a biological man (penis, testicles)/ I am intersex (which was reported by none of the participants).





3.2 Correlative results with problematic sexual behaviors as dependent variables

Tables 4, 5 show the correlations of CSBD score/SBQ subscale scores and variables measuring facets of substance use, trauma exposition, and current post-traumatic stress symptoms.



TABLE 4 Correlationships between compulsive sexual behavior score and independent variables (Pearson’s product–moment coefficient, r).
[image: A correlation matrix table shows the relationships among various psychological scores and trauma subscales, including CSBD, AUDIT, DAST, and different types of abuse and neglect. Significant correlations are highlighted with asterisks denoting levels of significance: three asterisks for p < 0.001, two for p < 0.01, and one for p < 0.05.]



TABLE 5 Correlationships between sexual behavior/dysfunction and independent variables (Spearman’s rank correlation coefficient, r).
[image: Table showing correlations between various factors and sexual behaviors/functions. Columns include scores for CSBD, AUDIT, DAST, different abuse severities, emotional and physical neglect, and IES-R scores. Rows list factors such as sexual desire, intercourse frequency, masturbation frequency, arousal ability, and satisfaction with sexual life, among others, divided into categories: general sexual behavior, female sexual function, and male sexual function. Correlation values are marked with significance levels indicated by asterisks. Footnotes explain variables and significance.]


3.2.1 Correlations between problematic sexual behaviors and substance use frequency

No significant correlations were found between the CSBD score and the consumption frequencies of alcohol and illicit drugs.

Among female MS, the frequency of sexual desire correlated with alcohol consumption frequency (r = 0.22, p < 0.001). The frequency of sexual activity was related to the frequency of consumption of hallucinogenic substances (except LSD; r = 0.72, p = 0.01). Masturbation frequency was negatively correlated with ketamine (r = −0.76, p = 0.05), and speed (r = −0.50, p = 0.04) consumption frequency. The frequencies of benzodiazepine use (r = −0.88, p < 0.001) and cocaine/crack use (r = −0.50, p = 0.03) were associated with a decreased ability to enjoy orgasm. Additionally, a higher frequency of speed consumption was associated with decreased ability to become sexually aroused (r = −0.60, p = 0.01) and reach orgasm (r = −0.49, p = 0.05), as well as decreased satisfaction with the intensity of orgasm (r = −0.58, p = 0.02). The frequency of pain during sexual activity was related to a higher frequency of crack use (r = 0.65, p < 0.001).

Among male MS, significant correlations were found between substance use and sexual functioning problems. No associations were identified between sexual function problems and the frequency of alcohol consumption or DAST. A decreased ability to experience sexual arousal was related to the frequency of cannabis consumption (r = −0.25, p = 0.03). Cocaine/crack use frequency correlated with masturbation frequency (r = 0.46, p = 0.05). LSD use frequency was found to be negatively correlated with the ability to achieve erection (r = −0.69, p = 0.01), while cannabis use frequency was found to be negatively correlated with the ability to maintain erection (r = −0.33, p = 0.01).

Regarding trauma-related factors, associations were identified between the severity of emotional neglect and decreased satisfaction with sexual life (r = −0.22, p < 0.001). The frequency of pain during sexual activity was associated with the frequency of currently occurring intrusions (r = 0.24, p = 0.01) and avoidance (r = 0.21, p = 0.02). The frequency of currently occurring hyperarousal and decreased satisfaction with sexual life (r = −0.25, p < 0.001) and ability to enjoy sexual activity (r = −0.25, p < 0.01).

A decreased ability to enjoy sexual activity was correlated with the severity of emotional abuse (r = −0.23, p = 0.03) and neglect (r = −0.26, p = 0.01). Additionally, the severity of emotional neglect was further associated with decreased satisfaction with sexual life (r = −0.28, p = 0.01), ability to maintain erections (r = −0.23, p = 0.03), and decreased satisfaction with orgasm intensity (r = −0.36, p < 0.001). Another correlation was identified between the severity of physical neglect and a decrease in satisfaction with orgasm intensity (r = −0.24, p = 0.02). A decreased satisfaction with sexual life was related to the frequency of occurring intrusions (r = −0.35, p = 0.02) and hyperarousal (r = −0.37, p = 0.01). Furthermore, a decreased ability to enjoy sexual activity was related to the frequency of occurring avoidance (r = −0.36, p = 0.02).




3.3 Prediction of compulsive sexual behavior


3.3.1 Results of stepwise linear regression

The results of stepwise linear regression are presented in Table 6. Male sex, higher AUDIT scores, and frequency of currently occurring hyperarousal were significant predictors of higher CSBD scores. No significant moderation effects were found, indicating a potential interaction effect of the IES-R subscales on the relationship between AUDIT-/DAST- and CSBD scores.



TABLE 6 A final multivariate regression model with CSBD score as dependent variable (N = 157).
[image: Statistical table showing regression analysis results for predictors of a dependent variable. It includes coefficients, standard errors, beta values, t-statistics, p-values, confidence intervals, and variance inflation factors for variables: hyperarousal (IES-R), AUDIT score, sex (male), and psychiatric diagnosis. The constant is highlighted. Statistical notes indicate non-normality of residuals and homoscedasticity of residuals. Adjusted R-squared is 0.37.]



3.3.2 Results of path analysis

The results of the confirmatory path analysis can be found in the Supplementary Table S2. Since DAST was not correlated or identified as a significant predictor of CSBD score, path analyses were only conducted, including the AUDIT score. In the first step of the model specification, the insignificant paths were excluded. The final path model with standardized path coefficients (?) is illustrated in Figure 4. Indices indicate a good model fit, χ2(4) = 1.34, p = 0.86. RMSEA = 0.00, 90% CI [0.00; 0.04]. CFI = 1.00.

[image: A path analysis diagram shows relationships between variables: severity of emotional abuse, sexual abuse, and emotional neglect, leading to hyperarousal, which then affects CSBD and AUDIT scores. Significant relationships are indicated with numbers and asterisks.]

FIGURE 4
 The final model of path analysis compulsive sexual behavior and alcohol use (N = 358). CSBD, Compulsive Sexual Behavior Scale; AUDIT, Alcohol Use Disorder Identification Test; e, residual. *** = p < 0.001. ** = p < 0.01. * = p < 0.05. Model fit: χ2(4) = 1.34, p = 0.86. RMSEA = 0.00, 90% CI [0.00; 0.04]. CFI = 1.00.





3.4 Prediction of sexual functioning problems

The results of all ordinal regression models with types of sexual functioning problems as dependent variables can be found in the Supplementary material.


3.4.1 Prediction of sexual functioning problems among female medical students

Among female MS, the following significant predictors of higher frequencies in SFP were identified via ordinal regression models: lower values in the severity of emotional abuse as a predictor of higher frequencies in problems with achieving orgasm (B = −0.21, p = 0.03, R2 = 0.23) and orgasm intensity (B = −0.36, p = 0.00, R2 = 0.29). Childhood physical abuse severity predicted a higher frequency of problems with orgasm intensity (B = 0.37, p = 0.04, R2 = 0.29). As the Nagelkerke’s R2 value was not within an acceptable range, the ordinal regression models of pain during sex (R2 = 0.19) among female MS could not be considered. See the results of all the calculated models with female sexual functioning problems as dependent variables in the Supplementary material. As AUDIT and DAST were not identified as significant predictors of SFP, no path analyses were calculated.



3.4.2 Prediction of sexual functioning problems among male MS

None of the ordinal regression models examining the sexual functioning problems of male MS as a dependent variable were significant (see the results in the Supplementary material). Since no maximum likelihood estimation could be calculated for the models with the frequency of problems with getting and maintaining an erection as a dependent variable, the goodness-of-fit measure is not sufficiently reliable. Harmful alcohol/drug use was not found to be a predicting variable for any of the investigated SFPs. Thus, no path analyses were conducted to examine these relations.





4 Discussion


4.1 Summary of results

The objectives of this study were to (1) provide a first overview of the frequencies of CSB and SFP among MS, (2) identify predictors of CSB and SFP among MS related to substance use and trauma-related factors, and (3) investigate the interaction effects between CSB/SFP, substance use, and trauma-related factors.

One-third of female MS reported a decreased sexual desire and problems with achieving orgasm. A higher frequency of premature ejaculation was reported by around a fifth of male MS. Other sexual functioning problems, as well as CSB, were rarely reported in the sample. More intense CSB was predicted by the harmfulness of alcohol use, the frequency of post-traumatic hyperarousal, and the male sex. Path analyses revealed significant effects of emotional and sexual abuse as well as emotional neglect on the intensity of currently occurring post-traumatic hyperarousal, which in turn affected the intensity of CSB, which conclusively covariates with the harmfulness of alcohol use. The model should not be rejected (considering the χ2-test and 90% CI of RMSEA, which suggests a good model fit), but however, considering RMSEA and CFI, it seems that with this data basis, the model is not able to evaluate the effects demonstrably. Possible reasons for that are the small effect sizes and sample size.

Among female MS, sexual function was negatively related to the frequency of cannabis, cocaine/crack, and speed use (however, the use frequencies of these substances were reported to be low in general), but also to the severity of emotional neglect and the intensity of currently occurring post-traumatic stress symptoms. Whereas lower levels of emotional abuse severity and higher levels of physical abuse severity predicted problems related to orgasm experience among female MS, no predictors of sexual functioning problems were identified among male MS. Thus, regression and correlation analyses could not provide a basis for conducting path analyses investigating the relationships between SFP, substance use, and trauma-related factors.



4.2 Implications

The cut-off value for compulsive sexual behavior, which indicates a high risk of having CSBD, was exceeded by 3.1% of MS, which is slightly lower than the general CSBD prevalence estimates for Germany (Briken et al., 2022) and worldwide (Bőthe et al., 2023). More intense CSB is predicted by the male sex (which is consistent with most studies on CSB among varying samples (Grubbs et al., 2020), harmful alcohol use, and current persisting hyperarousal as a post-traumatic stress reaction). The results of the path analyses suggest that the relationship between the intensity of currently occurring post-traumatic hyperarousal (significantly associated with the severity of emotional and sexual abuse) and the intensity of CSB is mediated by the harmfulness of alcohol use. Therefore, in combination with the results of regression calculations, MS who experienced more severe emotional trauma are at a higher risk of developing CSB as well as more harmful alcohol consumption. More research is essential to explore the interrelation between post-traumatic stress symptoms—especially hyperarousal—and CSB, while previous research indicates that CSB could be a strategy to cope with the occurring post-traumatic symptoms. Even though harmful alcohol use was associated with CSB in this study (and also consistent with Ballester-Arnal et al., 2020; Jepsen et al., 2024), no relation was found between the harmfulness of alcohol use and trauma-related factors. Thus, on the basis of this data, CSB appears to be predicted by post-traumatic stress independently from the harmfulness of alcohol use among MS.

The identified frequencies of SFPs among the male MS in this sample are roughly consistent with the results of current prevalence measurements of the same age group (age 18–25) (Briken et al., 2020). However, female MS in this study showed significantly higher frequencies of sexual arousal problems (30.7% vs. 16.8% in the comparative study) and lower frequencies of pain during sexual activity (8.3% vs. 16.2% in the comparative study) (Briken et al., 2020). Moreover, the frequencies of SFPs and childhood trauma exposure among MS in this study were significantly lower than those reported by Ignatova et al. (2022) and Shindel et al. (2008). The frequency of sexual (functioning) problems correlated with the consumption frequency of benzodiazepines among female MS, with cannabis and MDMA/ecstasy among male MS, and with cocaine/crack, speed, and AUDIT among both sexes.

Among female MS, less severe exposure to emotional abuse during childhood predicted higher frequencies of problems with achieving orgasm and orgasm intensity. These findings may seem surprising at first glance, as they contradict those of previous studies (Lutfey et al., 2008; Weiss et al., 2023). However, it should be considered that potential protection and resilience factors, such as, e.g., family cohesion, social support, high self-esteem, and low rumination (Fritz et al., 2018), were not examined. Thus, it remains unclear whether these associations are mediated or moderated by these factors. Moreover, there are diverse potential reasons for the impairment of the orgasmic experience. Our results indicate a difference in the frequency of experienced orgasm between male and female MS, which corresponds to the gender orgasm gap. This phenomenon describes a gap in orgasm frequency and quality between men and women (Döring and Mohseni, 2022). From a psychosocial perspective, power relationships dominate heterosexual intercourse, with penetrative sex and coitus at the center of heterosexual activities (Döring and Mohseni, 2022; Wade, 2016; Frith, 2013). According to Wade et al. (2005), “It [the gender orgasm gap] is […] strongly impacted by social forces that privilege men’s pleasure over women’s, an ignorance about the clitoris, a prioritization of men’s pleasure, the gendered sexy/sexual binary, and a coital imperative.” This gap also extends to the operationalization of measuring female orgasms. When examining the items of the Sexual Behavior Questionnaire (SBQ), it is difficult to believe that it adequately represents the embodied experience of female orgasm (Frith, 2013; Jannini et al., 2012). There is a need to incorporate the results and further research of qualitative feminist scholars (Frith, 2013) into a methodological-mixed research design to develop an improved method of measurement. This also implies the need for female-led science in these topics to provide an appropriate representation.

The most frequently consumed substances among MS were alcohol, cannabis, and amphetamines (ecstasy/MDMA, speed). As in most cases, the consumption pattern of illegal drugs seems unremarkable from a therapeutic perspective. Approximately one-third of our sample showed indications of harmful alcohol use, which is consistent with the findings of most previous research (Hoff et al., 2023; Jackson et al., 2016; Gajda et al., 2021; Gignon et al., 2015). While interpreting the significant associations found between AUDIT and CSBD in this sample, it is important to consider that these relationships may be moderated or mediated by various mental health issues. Previous studies have shown that academic stress (Sheehama et al., 2022), exhaustion, and financial concerns (Jackson et al., 2016; Dahlin et al., 2011) are associated with higher AUDIT scores among MS. Respective effects may be expected concerning further individual factors such as age, gender, specialty, and career stage (Wilson et al., 2022). However, it is widely recognized that MS are at high risk of experiencing increased levels of stress, depression, and anxiety symptoms (Dyrbye et al., 2006). These symptoms are also commonly associated with CSB (Schultz et al., 2014; Ciocca et al., 2022; Walton et al., 2017; Reid et al., 2014) and SFP (Gonçalves et al., 2023; Hamilton and Julian, 2014; Velurajah et al., 2022). Previous research suggests that the presence of sexuality-related problems can be a risk factor for developing and maintaining harmful substance use, which is especially important to emphasize in this connection, as physicians are a vulnerable group for developing problematic substance use patterns and substance dependencies (Dyrbye et al., 2006). As consumption patterns manifest in substance use disorders over time, affected physicians report various barriers to seeking help for substance use disorders, such as fear of stigma, denial of the disease, psychiatric comorbidities, as well as expected negative familial, social, professional, and economic consequences (Vayr et al., 2019; Rogoža et al., 2021). Stigma towards mental health problems and their treatment remains a serious problem within the profession. Especially younger physicians report more barriers to seeking help for mental health problems than older physicians do, such as confidentiality or an anticipated negative impact on career progression (Wijeratne et al., 2021).

The most frequently reported forms of childhood trauma exposure were emotional neglect and abuse, while female MS showed significantly higher levels of emotional abuse severity compared to male MS. Additionally, a significantly higher prevalence of emotional abuse (27.6%) was identified in MS compared to the general German population (10.2 to 18.5%) (Glaesmer, 2016; Witt et al., 2017). However, the prevalence of all other investigated traumatic childhood experiences in this sample is highly similar compared to estimates in the general German population (Glaesmer, 2016; Witt et al., 2017).

This study suggests that substance use, childhood trauma exposure, and currently persistent post-traumatic symptoms may be associated with problematic sexual behaviors among MS to some extent. Notably, harmful alcohol use, emotional abuse during childhood, and, among female MS, sexual arousal problems and orgasmic dysfunction seem to occur frequently. Therefore, these factors should be considered in mental health support measures targeting medical students.

In this context, it is necessary to (1) identify the primary mental health issue that may trigger other mental health problems, (2) develop a tailored, individually adapted case plan for psychosocial care, and (3) connect and refer cases to relevant institutions for counseling and support concerning substance use, sexuality-related problems, and trauma.

Addressing mental health challenges among MS generally requires psychological support, as highlighted by various studies on this population (Gupta et al., 2022; Vayr et al., 2019). However, nearly half of MS experiencing mental health problems report unmet related needs for support (Gupta et al., 2022). Therefore, it is crucial to create accessible, low-threshold, and anonymous mental health support tailored to the needs of MS, as these are currently lacking in most universities and affiliated institutions.

The provision of psychosocial support measures is important, but it is not the only factor that needs to be implemented to improve the mental health of MS. Moreover, it is crucial to start programs that primarily focus on the reduction of career-related stigma and anxiety already during medical studies, as these factors are well-known to be important causes of mental health problems among MS and physicians (Vayr et al., 2019; Wijeratne et al., 2021). Furthermore, several studies have found that changes to the MS-adapted curriculum and workload are necessary to decrease mental stress among MS (Slavin et al., 2014; Jestin et al., 2023; Del Carmen et al., 2019), which would be beneficial in preventing the development of maladaptive coping strategies (such as substance abuse) and resulting mental health consequences (such as problematic sexual behaviors).



4.3 Limitations

When interpreting the results of this study, it is important to consider that the data were collected from a single institution using a cross-sectional design. Therefore, the main findings cannot be directly generalized to all MS. It is also worth noting that in Germany, cannabis was classified as an illegal drug only until April 2024.

All relevant constructs were measured using well-validated questionnaires (AUDIT, DAST, CSBD-19, CTQ, and IES-R). However, no validated questionnaire currently exists that measures clinically significant sexual functioning problems according to DSM or ICD diagnoses.

It is necessary to investigate additional factors to further explore the relationships between problematic sexual behaviors, substance use, and trauma exposure, as well as their respective developmental pathways. Further studies should consider factors such as workload, elements of the medical curriculum, additional sexuality-related aspects (e.g., sexual experiences with current sexual partner(s)), and burdens in the participants’ individual life situations. Despite these limitations, the results of this study provide an initial overview of problematic sexual behaviors among MS and their associations with substance use and trauma exposure.




5 Conclusion

CSB and most measured SFPs were relatively infrequent within this sample of MS. However, the study found that harmful alcohol use, emotional abuse during childhood, and, specifically, among female MS, sexual arousal problems, or orgasmic dysfunction were found quite frequently. Alcohol use and the intensity of current persistent post-traumatic hyperarousal appear to predict CSB among MS, while SFP appears mainly related to the use frequency of illicit drugs.

In particular, among women, dissatisfaction with orgasmic intensity was predicted by less severe emotional abuse but more severe physical abuse during childhood. However, further research is needed to explore in greater depth the pathways and interactions between problematic sexual behaviors, substance use, and trauma.

It is essential to incorporate factors such as sexuality, substance use, and trauma into mental health support measures while also exploring their relationships with workload, career-related stigma, anxieties, and other curriculum-related factors. MS with trauma exposure should be considered a vulnerable group at higher risk for problematic sexual behaviors and harmful alcohol consumption.
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Introduction: University period is a critical developmental stage in which health-related behaviors that will be effective throughout life are acquired. This study aims to to evaluate the effect of health promotion education given touniversity students on health perception, health behaviors and risky behaviors, to investigate the impact of the demographic characteristics of the participants on these three variables, and to investigate the potential relationship between the three variables.
Methods: It is a quasi-experimental study using a pre-post test design This study was conducted with 179 students. The Health Perception Scale, the Healthy Lifestyle Behaviors Scale, and the Risky Behaviors Scale were used to collect the data. A 7-week training program was implemented, and the post-training evaluation was made after 3 months. Percentage, mean, standard deviation, Mann–Whitney U, Kruskal-Wallis, Wilcoxon analysis, and Spearmen Correlation analysis were used to analyze the data.
Results: After health promotion training, it was determined that health perception and healthy lifestyle behaviors increased and risky behaviors decreased. A significant negative relationship was found between health perception after training and antisocial behavior, suicidal tendencies and dropping out of school. A significant negative relationship was found between healthy lifestyle habits and antisocial behavior, suicidal tendencies and school dropout. A positive significant relationship was determined between health perception and healthy lifestyle behaviors. The results of this study provide evidence of the effectiveness of training interventions in improving healthy lifestyle behaviors and health perception and reducing risky behaviors.
Discussion: The results support the planning of training programs to promote health on campuses. It also shows the effectiveness of training programs in preventing antisocial behavior, suicidal tendencies and school dropout.
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Introduction

The university years are a critical developmental period in which the individual develops the autonomy to leave home and make decisions, and gain health behaviors that will be effective throughout their life (Nawsherwan et al., 2021) and can lead to unhealthy outcomes for students (Nawsherwan et al., 2021; Guedes et al., 2024). University students are at risk of developing unhealthy lifestyle habits such as poor diet and lack of physical activity due to various factors such as financial conditions, academic pressures, lack of social support, forming new friendships, managing money (Marendić et al., 2024; Almoraie et al., 2024). Young adults attending higher education institutions living away from home are more likely to experience adverse changes in their eating habits (Palamutoglu et al., 2024), gain weight (Wilson et al., 2024; Du et al., 2023), become more physically inactive (Winpenny et al., 2020), experience higher levels of depression, anxiety and stress (Brett et al., 2023; Worsley et al., 2021). The university years are considered a period in which students tend to have unhealthy lifestyle behaviors and high rates of health-related risk factors (Whatnall et al., 2019). During this period, interventions are needed to gain positive health behaviors and reduce risky health behaviors, but intervention studies in this direction are limited (Hutchesson et al., 2022; Pfledderer et al., 2022).

Healthy lifestyle habits are those that people manage and incorporate into their everyday lives to improve their health (Zeng et al., 2021). According to the health promotion model, physical activity, stress management, nutrition, health responsibility, interpersonal relationships, and spiritual development are healthy lifestyle behaviors (Walker et al., 1987). Physical inactivity is a significant risk factor for, diabetes, dementia, coronary heart disease, stroke, and cancer (such as breast, colon) (Sivanantham et al., 2021; Friedenreich et al., 2021; Katzmarzyk et al., 2022). Most university students are not physically active (Brown et al., 2024; Amiri et al., 2019), and during their university years, there is a noticeable drop in the frequency of physical activity and exercise (Alkhateeb et al., 2019), which may continue in the following years (Kallio et al., 2020). Stress can damage all body systems, causing significant health problems (Zafar et al., 2021). Stress is a risk factor for chronic diseases such as cardiovascular disease (O'Connor et al., 2021), and type 1 diabetes (Ramani et al., 2020). Stress affects young individuals, particularly in college (Lian and Wallace, 2020; Islam et al., 2022). In general, university students do not eat regularly, skip breakfast and meals, (Alshdifat et al., 2024), prefer fast food (Ramesh et al., 2021), consume little daily fruit and vegetables, and have an imbalanced diet (Abdelhafez et al., 2020). Children and adolescents are more likely to be overweight or obese, and this trend persists throughout adulthood as a result of unhealthy diets (Woo et al., 2020; Ruiz et al., 2019). In addition to being overweight/obese, being underweight is also a common problem (Phelps et al., 2024). Health responsibility encourages healthy behaviors (e.g., exercise weight control) (Tabrizi et al., 2024). Studies show that university students’ health responsibility levels are generally low (Musić et al., 2021; Al-Momani, 2021; Hwang and Oh, 2020). People with strong and healthy interpersonal relationships tend to be healthier (Intiful et al., 2021). Healthy interpersonal relationships strengthen social support, promote good nutrition, increase physical activity, improve coping with adversity and stress, enhance personal development and control, and mediate health promotion (Xiang et al., 2024; Liu and Sun, 2023; Cao et al., 2023; Kim et al., 2021). In addition, interpersonal relationships at school effect the prevalence of suicidal ideation, school adaptation, smoking and school dropout (Baalmann et al., 2024; Nakano et al., 2022; Zhang et al., 2021; Karletsos et al., 2021; McCoy et al., 2020). Spiritual health has positive effects on physical, social, psychological health as well as other positive health outcomes such as health-related quality of life, coping skills, alleviating pain, ensuring a good attitude during traumatic situations or upsetting occurrences, less addiction or suicidal behaviors (Badnava et al., 2024; Maazallahi et al., 2021; Bożek et al., 2020; Mathad et al., 2019). A study found that the spiritual development of students was at a moderate level (Feizi et al., 2020). As previously indicated, students should be developed in physical activity, stress management, nutrition, health responsibility, interpersonal interactions, and spiritual growth during a challenging time like university. The other variable in the study, health perception, is defined as health-related feelings, thoughts, beliefs, expectations and prejudices that enable focusing on health, protecting, maintaining and improving health (Sınan et al., 2024; Oral and Cetinkaya, 2020; Souto et al., 2018). Protecting and promoting health requires a positive attitude toward health (Hwang and Oh, 2020). It is argued that a mutual interaction exists between health perception and health behaviors (de-Mateo-Silleras et al., 2019; Tunc et al., 2021). Healthy eating (Toral et al., 2021) and improved physical activity (de-Mateo-Silleras et al., 2019) have a positive effect on health perception, and health perception has a positive impact on sport participation (Lee et al., 2020). Health perception is reported to be low or moderate among university students (Tunc et al., 2021; Oral and Cetinkaya, 2020; de-Mateo-Silleras et al., 2019). To improve students’ perceptions of health inside the institution, it is crucial to spread educational initiatives.

Health-risk behaviors include those that jeopardize life, endanger health, raise the possibility of adverse physical, psychological, and social outcomes, and keep children from developing into mature, self-reliant individuals. Such behaviors may occur in the form of violence, tobacco, alcohol and substance use, suicidal tendency, school dropout, risky sexual intercourse, and negative eating habits (Shekari et al., 2020). The literature has citations that antisocial behaviors such as violence, aggression, crime (Younas et al., 2023; Ganson et al., 2022; Ye et al., 2022); smoking, alcohol, drug use (Sharareh et al., 2020; Htet et al., 2020; Shegute and Wasihun, 2021); suicidal tendency (Kaggwa et al., 2022); school dropout (Pınar, 2020) is at a high level (Shekari et al., 2020) among university students who make up a large part of the young population.

Antisocial behaviors, one of the risky behaviors, are behaviors that do not comply with socially accepted values and moral norms (Adams and Millie, 2021). It starts in early adolescence, peaks in late adolescence or early adulthood, and decreases in later life (van de Groep et al., 2023). Ongoing antisocial behavior can cause physical, occupational, educational, and mental health problems (Canino et al., 2022). As one of the risky behaviors, smoking causes chronic obstructive pulmonary disease (COPD), and chronic diseases such as cancer and heart disease (CDC, 2021). Worldwide tobacco use causes more than 7 million deaths annually (WHO, 2022). Although attempts to reduce smoking are effective, the rate of smoking among university students is high, and the university years are a critical time to start smoking (Barrington-Trimis et al., 2020; Samara et al., 2020). The prevalence of smoking among students ranges from 6.8 to 40% (Telayneh et al., 2021; Ahmed et al., 2020; Hassan et al., 2019). In a study, it was found that 30 per cent of university students were smokers, and smokers had significantly higher absenteeism rates and more academic warnings than non-smokers (Alqahtani et al., 2023). To prevent smoking initiation and support cessation, it is crucial to integrate smoking into health education, especially in higher education institutions.

Another risky behavior is suicidality, a worldwide public health issue (Haase et al., 2022). Suicide attempt is widespread among university students (Kaggwa et al., 2022; Owusu-Ansah et al., 2020; Mamun et al., 2020). Suicide is the fourth leading cause of death among 15–29-year-olds (WHO, 2023). Lifestyle behaviors such as smoking, alcohol use, and sedentary life are effective in increasing the risk of suicide (Kim et al., 2023; Berardelli et al., 2018).

The tendency for university dropout can also be considered a risky behavior and a significant global problem in developed and developing countries (Aldahmashi et al., 2021). It is a challenging situation that causes economic losses due to its consequences on the individual, family, and society (Sosu and Pheunpha, 2019; Niyogisubizo et al., 2022). School dropout is associated with health risk behaviors like smoking/alcohol, and drug use (Heradstveit et al., 2024; Hjarnaa et al., 2023; Ajith et al., 2022), being overweight/obese (Diaz-Serrano and Stoyanova, 2023) and stress (Pascoe et al., 2020), difficulties in coping with problems, bullying incidents (Cimene et al., 2023). Youth who drop out of school are more likely to experience socio-emotional difficulties, become delinquent, and engage in criminal behavior (Khurram et al., 2023). planning educational interventions to reduce the risk of dropping out is necessary.

After all these considerations, it is crucial for college students majoring in health-related fields to adopt healthy lifestyle practices, cut back on risky behavior, and enhance their positive perceptions of their health to be healthy individuals and role models for society.

The main aim of this study is to evaluate the effect of health promotion training given to university students on health perception, health behaviors and risky behaviors. The sub-objectives assess how the three variables are related to demographic characteristics and determine the relationship between health perception, health behaviors and risky behaviors.



Methods


Research design

The study is a quasi-experimental research conducted using group pre test -post test to evaluate the effect of the health promotion education program given to university students on healthy lifestyle behaviors, health perception and risky behaviors (de Vocht et al., 2021). The study population consisted of 251 first-year university students enrolled in the vocational school of health services and receiving associate degree education in health-related departments (anesthesia, first and emergency aid, medical laboratory and elderly care) in 2020. To reach the maximum sample size, when the incidence of the event was taken as 50%, the sample size for the study was calculated as 153 for p:0.50, t:0.05, d:0.05. The calculation process was performed using Raosoft Sample Size Calculation Program. The study was completed with 179 students who attended the training regularly, completed the questionnaires, and voluntarily agreed to participate. Research hypotheses.


H1: There is a significant difference between socio-demographic variables and healthy lifestyle behaviors.
H2: There is a significant difference between socio-demographic variables and health perception.
H3: There is a substantial difference between socio-demographic variables and risky behaviors.
H4: Health promotion training increases healthy lifestyle behaviors.
H5: Health promotion training increases health perception.
H6: Health promotion training reduces risky behaviors.
H7: There is a relationship between health perception and healthy lifestyle behaviors.
H8: There is a relationship between health perception and risky behaviors.
H9: There is a relationship between healthy lifestyle behaviors and risky behaviors.





Data collection process

Data were collected using personal information form and scales. All students were invited to the study. The purpose of the study was explained to the students face to face, and it was demonstrated that participation in the study was voluntary and anonymous. The verbal consent of the students who volunteered to participate in the study was obtained and the personal information form and scales were shared. The data were collected by distributing the forms under observation in the classroom environment and asking the students to fill them out.



Data collection tools

The data were collected using “The Personal Information Form”, “The Health Perception Scale”, “The Healthy Lifestyle Behaviors II” and “The Risky Behaviors Scale”.

The researchers developed the Personal Information Form; which consists of seven questions about gender, age, department, graduation, employment status, height, and weight (Annex I). The “Health Perception Scale (HPS)”; devised by Diamond et al. (2007), is a five-point Likert-type instrument designed initially in English (Diamond et al., 2007). The reliability and validity of its Turkish version were validated by Kadıoğlu and Yıldız (2012). The scale encompasses 15 items segmented into four sub-dimensions. Items 1, 5, 9, 10, 11, and 14 are positively framed, while items 2, 3, 4, 6, 7, 8, 12, 13, and 15 are constructed negatively. Positive items are scored as: “Strongly agree = 5,” “Agree = 4,” “Neutral = 3,” “Disagree = 2,” and “Strongly disagree = 1.” Negative items, on the other hand, are scored in reverse. The potential score on the scale spans from a minimum of 15 to a maximum of 75.

The scale delineates four sub-dimensions: “Control Center,” “Self-Awareness,” “Certainty,” and “Importance of Health.” The “Control Center” dimension is gauged by items 2, 3, 4, 12, and 13; the “Certainty” dimension by items 6, 7, 8 and 15; the “Importance of Health” dimension by items 1, 9 and 11; and the “Self-Awareness” dimension by items 5, 10 and 14. The Cronbach Alpha reliability coefficient of the scale was previously reported as 0.77 (Kadıoğlu and Yıldız, 2012). In this study, the total Crombach α values of the scale were determined as 0.70 (Annex II).


The “Healthy Lifestyle Behaviors II (HLBS-II)”;
 The HLBS-II, developed by Walker et al. (1987), was revised by Walker and Hill-Polerecky (1996) and called “Healthy Lifestyle Behaviors II” (Walker and Hill-Polerecky, 1996). The reliability and validity of its Turkish version were validated by Bahar et al. (2008). The HLBS-II consists of 52 items and six sub-dimensions. Subdimensions are: 1. Spiritual development, 2. Health responsibility, 3. Physical activity, 4. Nutrition, 5. Interpersonal relations, and 6. Stress management. The “Health responsibility” dimension is gauged by items 3, 9, 15, 21, 27, 33, 39, 45 and 51; the “Physical activity,” dimension by items 4, 10, 16, 22, 28, 34, 40 and 46; the “Nutrition” dimension by items 2, 8, 14, 20, 26, 32, 38, 44 and 50; the “Interpersonal relations, dimension by items 1, 7, 13, 19, 25, 31, 37, 43, and 49; the “Stress management” dimension by items 5, 11, 17, 23, 29, 35, 41, and 47 and the “Spiritual development” dimension by items 6, 12, 18, 24, 30, 36, 42, 48, and 52. The overall score of the scale gives the score for healthy lifestyle behaviors. It is a 4-point Likert type scale. The lowest and the highest scores for the whole scale are 52 and 208. The Cronbach Alpha reliability coefficient of the scale was previously reported as 0.92 (Bahar et al., 2008). In this study, the total Crombach α values of the scale were determined to be 0.90 (Annex III). The “Risky Behaviors Scale (RBS)”; The scale was developed by Genctanırım (2014) to evaluate the Risky Behaviors of university students, and validity and reliability studies were conducted. It is a 5-point Likert-type scale with 60 items. It has seven sub-dimensions, including antisocial behaviors, alcohol, smoking, suicidal tendency, eating habits, school dropout, and drug use. The “Antisocial behaviors” dimension is gauged by items (1.–10.); the “Alcohol,” dimension by items (11.–19.); the “Smoking” dimension by items (20.–27.); the “Suicidal tendency,” dimension by items (28.–39.); the “Eating habits” dimension by items (40.–47.); the “School dropout” dimension by items (48.–51.); and the “Drug use” dimension by items (52.–60.). Since the dimensions of the scale are not related to each other, the total score of the scale is not calculated, and high scores indicate a high-risk level in that dimension. In this study, antisocial behaviors, smoking, suicidal tendency, and school dropout sub-dimensions were evaluated. The Cronbach Alpha reliability coefficient of the scale was previously reported to be between 0.64 and 0.92 (Genctanırım, 2014). In this study, the Crombach α values of the sub-dimensions were found to be 0.79 for antisocial behaviors, 0.92 for smoking, 0.94 for suicidal tendency, and 0.63 for school dropout (Annex IV).



Intervention

The students were divided into four groups (anesthesia, first and emergency aid, medical laboratory and elderly care) according to the programs they studied at the university and the same training program was applied at different times. The intervention program was used for each group on a different day, in three sessions once a week for 7 weeks. The health perception scale evaluate students’ health perception before starting the training program, healthy lifestyle behaviors scale to assessed health behaviors, and the risky behavior scale was applied as a pre-test to evaluate the risky behaviors. In the training program, PowerPoint presentation, which is a computer-aided teaching program that strengthens the student’s learning processes and develops thinking skills such as analysis and synthesis, enhancing recall and interactive learning approach were used in coordination (Dewi et al., 2024; Twizeyimana et al., 2021). In interactive learning, the question-answer method, which is a method of making students think, drawing attention to important points and helping students find the answers, and the discussion method were used to direct students to think about a subject, to explain points that were not well understood and to reinforce previously given information (Bala et al., 2024; Verma et al., 2021; Tuma, 2021). In this training program, the following training topics were created, focusing on developing a positive health perception in the individual, regular physical activity/exercise, adequate and balanced nutrition, developing positive interpersonal relationships, effectively coping with stress and raising awareness about the harms of smoking. Three months after the training program was completed, post-test data were collected to evaluate the effectiveness of the training.

Training program; 1st week: The concept, dimensions, and determinants of health, health protection and health, 2nd week: Healthy lifestyle behaviors, 3rd week: Physical activity\exercise, 4th week: Nutrition, 5th week: Interpersonal relationships and social support, 6th week: Stress management, 7th week: Smoking.



Data analysis

SPSS 22 package program was used for statistical analyses of the data, and descriptive data were expressed as percentages, mean and standard deviation. Mann–Whitney U, Kruskal-Wallis, and Wilcoxon analyses were used to statistically analyze of quantitative data. Spearman correlation analysis was used to evaluate the relationship between variables. The significance value was accepted as p < 0.05. In the correlation analysis, 0–0.19 was considered as no correlation, 0.20–0.39 as a weak correlation, 0.40–0.69 as a moderate correlation, 0.70–0.89 as a strong correlation, 0.90–1.00 as a robust correlation. The significance value was taken as p < 0.05 (Alpar, 2016).



Ethical considerations

This study was approved by the Non-Interventional Clinical Research Ethics Committee of the Faculty of Medicine of the XX-XX-XX University (Approval no. 40465587-102.01-96).




Results

Of the students in the study, 85.5% were women, and 14.5% were men with a mean age of 20.10 ± 1.78 years. 30.7, 29.6, 26.8, and 12.8% of the students were in the Anesthesia Technician, First and Emergency Aid, Medical Laboratory, and Elderly Care Departments, respectively. 78.8% were vocational high school graduates, 2.8% were working, and 30.7% smoked. 28.2% of those who smoked were women, and 46.2% were men. The mean BMI of the students was 21.62 ± 2.98, 12.3% were overweight, 1.1% were obese, and 14.5% were underweight. The rates of being overweight/obese and underweight were 10.5–15.7% in women and 7.7–30.8% in men.

The pre-training and post-training mean scores of the Health Perception Scale (HPS) were 52.98 ± 5.96 and 54.96 ± 6.51, respectively. The pre-training and post-training mean scores of the healthy lifestyle scale were 127.87 ± 17.95 and 142.12 ± 22.63, respectively. The mean scores of the students on the Health Perception Scale, Healthy Lifestyle Scale and its sub-dimensions, and Risky Behaviors Scale are shown in Table 1.



TABLE 1 Pre-post training health perception scale, risky behaviors scale, and healthy lifestyle behaviors scale scores (N = 179).
[image: Table comparing pre-training and post-training scores for three scales: Health Perception Scale, Healthy Lifestyle Behaviors Scale, and Risky Behaviors Scale. Each scale lists subdimensions with pre-training and post-training mean scores, standard deviations, and ranges. Notable increases are observed in Health Perception and Healthy Lifestyle, while Risky Behaviors show varied results. The sample size for all measures is 179.]

No significant difference was found in the HPS total score and subscales according to gender, department and BMI (p = 0.386, p = 0.415, p = 0.265) (Table 2). There were no significant differences in the Healthy Lifestyle Behaviors scale (HLBS) and its sub-dimensions according to the department, type of high school, and BMI (p > 0.005). Gender created a significant difference in terms of the physical activity and interpersonal relationships sub-dimensions of the HLBS and total score, which was found to be higher in men (p < 0.001, p = 0.014, p = 0.014) (Table 2). After the training, there was a significant difference in physical activity in men (RM = 113.15) than women (RM = 86.07) (MWU = 1387.0, z = −2.470, p = 0.014). Gender made a significant difference in the sub-dimensions of smoking and school dropout on the risky behaviors scale and was found to be higher in men (p < 0.001, p = 0.003). School dropout was significantly higher in Medical Laboratory and Elderly Care departments than in the First and Emergency Aid departments (p = 0.035) Smoking was found to be significantly higher in overweight students than in underweight students (p = 0.047) (Table 2). In the analysis of the risky behaviors scale after the training, antisocial behaviors (MWU = 1372.0, p = 0.011), smoking (MWU = 1016.5, p < 0.0001), and school dropout (MWU = 1501.0, p = 0.044) dimensions were significantly higher in men Smoking was found to be significantly higher in overweight (RM = 111.82) than in underweight (RM = 66.25) students (X2 = 10.085, p = 0.018).



TABLE 2 Evaluation of the healthy lifestyle behaviors scale and its subdimensions and risky behaviors scale subdimensions according to sociodemographic characteristics (N = 179).
[image: The image shows a set of three tables analyzing various health and behavior scales. The first table compares health perception and related factors by gender, department, and BMI, reporting mean scores and statistical tests. The second table evaluates the Healthy Lifestyle Behaviors Scale across similar categories, assessing health responsibility, nutrition, and more. The third table focuses on Risky Behaviors, including antisocial behaviors and smoking, again by gender, department, and BMI, with rank means and significance values provided.]

The health perception scale score of the students increased significantly after the training (p < 0.001). The comparison of the HPS scores before and after the training is shown in Table 3.



TABLE 3 Comparison of the pre-and post-training HPS, HLBS total and subdimension scores (N = 179).
[image: Table showing pre-training and post-training data for health behaviors. It includes columns for sample size (n), mean rank, rank total, difference, t-values, z-values, and p-values. Categories analyzed are total HLBS score, health responsibility, physical activity, nutrition, spiritual development, interpersonal relationships, and stress management. All categories show significant positive rank improvements with p-values less than 0.001. Negative ranks and equal ranks are also listed for each category. The Health Perception Scale and Healthy Lifestyle Behaviors are referenced.]

After the training, it was found that 138 students increased their HLBS scores and the difference between the pre-and-post intervention scores was significant (p < 0.001). The effect of the training on the HLBS created a substantial difference in total and all sub-dimensions (p < 0.001), and the rank sums of the difference scores had an increasing effect on the total and sub-dimension scores of the HLBS (Table 3).

The effect of the training on the RBS was examined, and a significant difference was detected between the pre-and post-training scores in the sub-dimensions of antisocial behavior, smoking, suicidal tendency, and school dropout (p < 0.001, p < 0.001, p < 0.001, p < 0.001, p = 0.005). Considering the rank sums of the difference scores, it can be said that the training effectively reduced antisocial behavior, smoking, suicidal tendencies, and school dropout scores (Table 4).



TABLE 4 Comparison of students’ pre-and post-training RBS scores (N = 179).
[image: Table comparing post-test to pre-test outcomes for antisocial behaviors, smoking, suicidal tendency, and school dropout. It includes categories for negative rank, positive rank, and equal ranking with columns for sample size, mean rank, rank total, z-value, and p-value. All categories except school dropout show significant changes with p-values below 0.001, while school dropout shows a p-value of 0.005.]

In the study, the change in the total and subscale scores of the students after the training was evaluated. If the change in the scores of HPS and HLBS scales after the training was in the direction of increase, it was accepted that the training had a positive effect on the students. In the risky behaviors scale, if there was a decrease in the score after the training, it was accepted as a positive effect. After the training, the percentage of students whose scores increased on the HPS scale was 61.5 and 77.1% in the HLBS total. In the risky behaviors scale, the rate of students whose risk decreased was 57.5% for antisocial behavior, 52% for smoking, 58.1% for suicide and 50.3% for school dropout. The percentages of positive change in the total and sub-dimensions of the scale after the training are shown in Table 5.



TABLE 5 Positive change in scale scores after training percentage of students (n = 179).
[image: Table displaying three sections with subdimensions and two columns labeled "n" and "%". The Health Perception Scale shows values from 45.8% to 100%, the Healthy Lifestyle Behaviors Scale ranges from 54.7% to 77.1%, and Risky Behaviors Scale from 50.3% to 57.5%.]

In the pre-training Spearman correlation analysis, a weak positive correlation was found between BMI and smoking (r = 0.214, p = 0.004), a weak positive correlation between HPS and HLBS (r = 0.398, p < 0.001), and weak negative correlations between the subdimensions of antisocial behavior, suicidal tendency, and school dropout in RBS (r = −0.263, p < 0.001; r = −0.308, p < 0.001, r = −0.197, p = 0.008). There were weak significant negative correlations between HLBS and RBS sub-dimensions of antisocial behavior, suicidal tendency, and school dropout (r = −0.219, p = 0.003; r = −0.381, p = 0.000; r = −0.229, p = 0.002). A positive, weak, or moderately significant relationship was found between the subdimensions of the RBS. The post-training correlation analysis is shown in Table 6.



TABLE 6 Post-training correlation analysis of the sub-dimensions of the HPS, HLBS, RBS (N = 179).
[image: A correlation table displaying relationships between various factors: age, BMI, HPS total score, HLBS total score, antisocial behavior, smoking, suicidal tendency, and school dropout. Each factor's correlation coefficient (r) and significance level (p) are included. The table highlights notable relationships such as BMI and smoking (r = 0.214, p = 0.004) and school dropout with HLBS total score (r = -0.229, p = 0.002). HLBS is defined as Healthy Lifestyle Behaviors, and HPS as Health Perception Scale.]



Discussion

Most research in the literature examining university students’ healthy lifestyles is descriptive studies. It is reported that the healthy lifestyles of university or college students studying in health-related departments are moderate (Ajrash and Al-Abedi, 2024; Alothman et al., 2024; Baykal et al., 2022;, Fashafsheh et al., 2021; Gilan et al., 2021). Likewise, this study found healthy lifestyle behaviors to be moderate. Various studies show that university students should adopt healthy lifestyles, which requires intervention studies. Encouraging positive results were found in intervention studies conducted to improve a healthy lifestyle with education (Masini et al., 2024; Ricci et al., 2022; Solhi et al., 2020; Liu et al., 2019). Our study observed a significant increase in healthy lifestyle behaviors after the training intervention. The HLBS scale’s physical activity sub-dimension showed a substantial gender difference in the overall score, with men scoring higher, consistent with the literature (McCarthy and Warne, 2022; Mayo et al., 2020).

A study with university students found that 47.6% sat for at least 8 h daily (Edelmann et al., 2022). The prevalence of physically inactive university students ranges from 14.5 to 77.6% (Verma et al., 2022; Ndupu et al., 2023; Santana et al., 2023; Edelmann et al., 2022). Studies emphasized that there was a significant decrease in the rate of physical activity at university compared to previous school years (Wilson et al., 2021; Senarath et al., 2021; Alkhateeb et al., 2019), and that decrease continues in the following years (Kallio et al., 2020; MKID et al., 2021). A significant number of students studying in health-related departments such as physiotherapy, health, medicine, dentistry, nursing, and paramedic were not physically active, which is parallel with this study (Eymirli et al., 2024; Dmitruk and Hołub, 2024; Schramlová et al., 2024; Alhammad et al., 2023; Cavus et al., 2020). Students studying in health departments had the lowest physical activity score among the the HLBS sub-dimensions (Gilan et al., 2021; Ghorabi et al., 2021). The significant increase in physical activity rate after the training provided in this study is similar to other studies (Casimiro-Andújar et al., 2023; Sharry and Timmins, 2016). However, the intensity of the education programs, such as theoretical, clinical, and field visits, may be why this rise was not at the expected level. Time is reported to be an inhibiting factor (Brown et al., 2024; Alhammad et al., 2023), and physical activity is seen as a leisure time activity without being integrated into daily life.

Many studies have emphasized that young adults experience stress, especially during their university years (), and perceived stress is at a high level in most university students (Kamruzzaman et al., 2024; Alkhawaldeh et al., 2023; Amanvermez et al., 2023). Among the causes of stress in university students, there are generally academic concerns, balancing work and life, health, living away from home, relationships with their environment, personal life, economic problems, and concerns about the future (Khademian et al., 2021; Karyotaki et al., 2020). In this study, the level of stress management was low but increased after the training. Similarly, the literature shows that a stress management program is an effective strategy to help students exposed to stress (Gulnar et al., 2024; Akman et al., 2022; Hsu and Goldsmith, 2021). Therefore, it is recommended that stress management programs be implemented at universities.

University students generally do not have regular and balanced eating habits, compliance with the Mediterranean diet is low, do not eat breakfast regularly, consume insufficient fruits and vegetables, consume fried foods, and prefer high-fat, high-sugar, and high-calorie foods like fast food (Puente-Hidalgo et al., 2024; Bayomy et al., 2024; Benaich et al., 2021) Poor eating habits acquired during this period increase the risk of overweight/obesity and chronic diseases (Haider et al., 2024; Mahfouz et al., 2024; Manchester, 2020). The overweight/obesity rates of university students vary between 17.7 and 27.8% (Pitil and Ghazali, 2022; Ilić et al., 2024; Rotich et al., 2023). In health science students, being overweight/obese ranged between 34.4 and 40.0%, higher than the general university population (Makkawy et al., 2021; Rabanales-Sotos et al., 2020). This may be due to living alone, academic stress, high theoretical/clinical course hours (Almoraie et al., 2024; Ramón-Arbués et al., 2021). In this study, the rate of being overweight/obese (13.4%) was lower than in other studies. This is thought to be because, similar to other studies (Muscogiuri et al., 2024; McCarthy and Warne, 2022; Kim and Shin, 2020), the rate of being overweight/obese in female students (10.5%) was lower than in male students (30.8%) and the fact that the number of female students participating in the study (85.5%) was higher than that of males.

Like being overweight/obese, being underweight is a significant nutritional problem for university students. In this study, the rate of being underweight in students was found to be 14.5%. The literature supports this study and shows that the underweight rate of students is between 4.6 and 27.1% (Ghazawy et al., 2022; Ndung'u et al., 2024; Nagashima et al., 2024; Ahmad et al., 2023; Irfan et al., 2019). Women are at greater risk of being underweight than men due to biological, socioeconomic and cultural factors (Joh et al., 2024; Ikoona et al., 2023; Zhang et al., 2019). Similarly, in this study, the rate of being underweight was higher in women (15.7%) than in men (7.7%). This may be due to women students’ negative body image perception (Murofushi et al., 2023; Radwan et al., 2019). These results reveal the importance of organizing health promotion programs on campuses to highlight healthy body weight in students.

Our study demonstrated that students had low scores in the nutrition sub-dimension of the HLBS. Studies support this finding and show that students’ level of compliance with recommendations regarding healthy eating habits is insufficient (Castro-Cuesta et al., 2023; Sánchez-Ojeda et al., 2022; Assaf et al., 2019; Almutairi et al., 2018). Most students who study in health-related fields do not adhere to a strict diet, do not view their food choices as healthy, and wish to pay more attention to their health (Assaf et al., 2019). There was a statistically significant increase in the nutrition score after the health promotion training given to the students. Similar to this study, previous studies have found that nutritional training provided to university students was influential in developing healthy eating habits (López-Moreno et al., 2023). Luszczynska and Haynes (2009) explained that interventions designed to increase fruit and vegetable consumption among health-related department students can be effective. In light of these data, it can be said that students need training interventions to gain healthy eating habits.

In this study, students’ mean health responsibility scores were evaluated at a low level, which is consistent with the results of other studies (Musić et al., 2021; Al-Momani, 2021; Hwang and Oh, 2020; Almutairi et al., 2018). This may be because individuals at this age are generally healthy and, therefore, do not consider it necessary to pay attention to health responsibility. However, students should learn health responsibility throughout the university years, both for health and as health professionals after graduation, serving role models for people and directing them toward healthy practices. Health practitioners may be less inclined than others to advise their patients to adopt good living habits if they do not participate in healthy lifestyle behaviors (Egger et al., 2017; Belfrage et al., 2018). In this study, students’ health responsibilities increased significantly after the training. Consistent with the results of this study, in previous studies, training interventions improved students’ health responsibility (Solhi et al., 2020; Coban et al., 2017).

Positive interpersonal connections boost social and interpersonal support, help people deal with challenges and stress, help them obtain positive life experiences, and encourage personal growth, all of which contribute to health improvement (Dinis et al., 2019; Young et al., 2019). The current study’s results revealed that the students had a moderate level of interpersonal relations and that the health promotion training significantly increased the interpersonal relationship level of the students.

The highest mean scores of the students were found to be in spiritual growth, which is consistent with previous studies (Al-Momani, 2021; Fashafsheh et al., 2021). Studies emphasise a relationship between spiritual well-being, health habits, psychological discomfort, anger, sadness, and other unpleasant emotions (Bożek et al., 2020; Leung and Pong, 2021). At the same time, the literature emphasises that there is a relationship between spirituality and smoking cessation and that it has a protective role against participation in antisocial behaviors and suicidal behaviors (Azmi et al., 2021; Okwudili et al., 2020; Andrade et al., 2020). However, despite this study’s high level of spiritual well-being, no relationship was found between spiritual well-being and health perception and risky behaviors. A positive perception of health is essential for health promotion (Hwang and Oh, 2020). Research on university students has shown that students have low (Oral and Cetinkaya, 2020) and moderate health perception (Tunc et al., 2021). In our study, the students had a moderate level of health perception, but it increased significantly after health promotion training, parallel with the literature (Erenoglu et al., 2019; Cass et al., 2021). Health perception scores and health behaviors affect each other (Tunc et al., 2021; Toral et al., 2021; de-Mateo-Silleras et al., 2019). This research confirms previous research and shows a link between healthy lifestyle choices and beliefs about one’s health.

Research shows that both the tendency to show antisocial behavior (aggression, violence, bullying) and exposure to antisocial behaviors is significantly prevalent (Frías Armenta and Corral-Frías, 2021; Grant et al., 2016; Jeffrey et al., 2022). Therefore, effective intervention strategies are also necessary for the prevention of antisocial behaviors (Villafuerte-Díaz et al., 2024; Martínez-Otero and Gaeta, 2022; Davletbaeva et al., 2021). In this study, there was a significant decrease in students’ antisocial behaviors after health promotion training, and a significant negative relationship was found between health perception and healthy lifestyle behaviors and antisocial behavior after the training. Our findings suggest that healthy lifestyle activities and improved post-training health perception may help university students experience less antisocial behavior. Similar to the literature, our results indicate that antisocial behavior is associated with suicidal behavior (McCloskey and Ammerman, 2018) and school dropout (Vadivel et al., 2023; Gubbels et al., 2019) and revealed a relationship between antisocial behavior and smoking (Weiss et al., 2019).

Although tobacco control is considered the most important goal for public health, and many control policies have been implemented to combat smoking, it remains the most significant preventable cause of disease and premature death (Dai et al., 2022; Bafunno et al., 2020). The university period is risky in terms of starting/continuing smoking due to exposure to peers who smoke and social, emotional, and educational challenges (Alkhalaf et al., 2021; Ahmed et al., 2020). The prevalence of smoking among university students ranges from 17 to 32.6% (Samara et al., 2020; Habbash et al., 2023; Oguz et al., 2018; Sinnathamby et al., 2023; Ahmed et al., 2020). Similar to the literature, smoking was found to be 30.7% in this study. Men smoking is significantly higher than women smoking (Telayneh et al., 2021). Smoking prevalence among university students worldwide, including students studying in health-related fields, is alarming. It was found that smoking decreased significantly after training. Prospective healthcare workers should be encouraged to have healthy attitudes regarding smoking and quitting since they will eventually be community leaders and role models for lowering the smoking rate.

Suicidal tendency is reported to be high among university students (Kabir et al., 2024; Kabbash et al., 2023; Crispim et al., 2021; Wu et al., 2021). Suicidal tendencies in our study were at a low level and significantly decreased with the healthy lifestyle behaviors training like another relevant study (Engin et al., 2012). Modifiable health risk factors like a sedentary lifestyle (Li et al., 2021; Silva et al., 2020), skipping breakfast, drinking carbonated drinks (Michael et al., 2020; Berg et al., 2020), smoking drinks (Berardelli et al., 2018; Dasagi et al., 2021; Waters et al., 2021), and poor health perception (Isaac et al., 2018) are associated with suicidal behaviors (Zhan et al., 2024; Kim and Seo, 2023). In this study, a significant negative relationship was found between healthy lifestyle behaviors and health perception and suicidality, and a significant positive relationship was found between smoking and suicidal tendency.

Similar to earlier research on the subject, our study found that male students had a greater probability of dropping out of school (Zengin, 2021), which may be because, in traditional societies, the male gender is supported to behave more independently and freely. A significant positive relationship was found between school dropout and antisocial behaviors, smoking, and suicidal tendencies, and a significant negative relationship was found between health perception and healthy lifestyle behaviors in our study. In similar studies, dropouts were more likely to encounter individual negative behaviors (arrest, illegal substance use, poor health) than graduates (Dennison, 2022; Bae, 2020; Valkov, 2018; Lansford et al., 2016) and had a higher risk of smoking (Desai et al., 2019). Other studies show that obesity (Lanza and Huang, 2015), smoking (Svansdottir et al., 2015), alcohol use (Hjarnaa et al., 2023; Fernández-Suárez et al., 2016), anti-social behavior/cognitions, criminal behavior (Ward et al., 2021; Gubbels et al., 2019), violence (Montes and Mendes, 2021) and exposure to bullying (Bernardo et al., 2020) are risk factors for school dropout.



Limitations

This study included only students from the vocational school of health services, which is not representative of the higher education population. The results obtained after the training provide data on the effect of short-term training. Planning new studies that require follow-up to understand the long-term impact is recommended. The fact that the data of this study were obtained through students’ self-reports can also be considered a limitation.



Conclusion

Although it is often believed that students studying in health departments exhibit good lifestyle habits, including taking charge of their health, eating a sufficient and balanced diet, exercising frequently, and managing stress efficiently, research reveals that this is not always the case. In this study, students studying health were found to have a relatively weak health-promoting lifestyle. Deficient scores were found in physical activity, stress management, nutrition, and health responsibility subdimensions. In addition, women were in the risk group for physical activity, interpersonal relationships, and healthy lifestyle behaviors. The health perception of the students was found to be at a moderate level. In terms of risky behaviors, it was found that students were more likely than average to engage in antisocial behaviors, smoking, suicidal tendencies, and school dropout. Men students were more likely than women students to engage in these risky behaviors, and overweight students were more likely to smoke. These findings indicate that students need special attention to health-promoting behaviors. The results of this study provide evidence for the effectiveness of educational interventions in reducing risky behaviors while promoting healthy lifestyle habits and improving health perception.
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High mental health risks and life imbalance among postdoctoral fellows (postdocs) are persistent concerns in academia. However, little is known about the relationship between these two subjects and whether autonomy at work is linked to life balance among postdocs. Online survey responses from 117 postdocs (59% women; 49% non-Hispanic white) were assessed using multiple linear regression analysis to examine whether the work-method autonomy and perceived boundary control of postdocs were linked to life balance. Additionally, logistic regression analysis was used to examine whether postdocs who reported better life balance had lower risks of reporting mood disorder symptoms. We found that 39%, 27%, and 45% of postdocs reported anxiety, depressive, and anxiety-or-depressive disorder symptoms, respectively. Both work-method autonomy and perceived boundary control were positively associated with life balance [B = 0.40, 95% CI = [0.20–0.60]; B = 0.50, 95% CI = [0.32–0.67], respectively]. Postdocs with greater life balance had decreased odds of reporting mood disorder symptoms [anxiety disorder symptoms: adjusted OR = 0.55, 95% CI = (0.37–0.82); depressive disorder symptoms: adjusted OR = 0.31, 95% CI = (0.18–0.55); anxiety-or-depressive disorder symptoms: adjusted OR = 0.42, 95% CI = (0.27–0.65)]. Postdocs' mental health appeared to be influenced by life balance, which may be enhanced by providing work-method autonomy and increasing perceived boundary control.

Keywords
postdoctoral fellow, mental health, life balance, work autonomy, anxiety, depressive disorder symptoms


1 Introduction

In the United States (US), postdoctoral fellows (postdocs) are an essential component of the academic workforce, with at least 60,000–100,000 working in various fields according to national surveys (National Academy of Sciences, National Academy of Engineering, and Institute of Medicine, 2014; National Center for Science Engineering Statistics, 2024). Postdocs are skilled professionals who hold doctoral degrees and provide research or teaching support in exchange for training and mentorship to prepare themselves for their chosen career paths. Their contributions to scientific knowledge and teaching innovation include grant writing, project management, data analysis, and providing mentorship to junior researchers and students. However, the substantial contributions of postdocs do not come without a price. Low salaries, long hours, and high job strain are persistent training environment concerns reported by postdocs, raising serious mental health concerns (Udesky, 2023; Woolston, 2020a).

Despite recent increases in fellowship compensations from the US National Institutes of Health (NIH), postdoc salaries in academia remain considerably lower than those in government, industry, or non-profit sectors (Morin et al., 2022; Heidt, 2024). For example, US research scientists with training similar to postdocs earn a median salary of $136,000 USD (Franklin University, n.d.), almost 50% higher than the NIH-reported range for postdocs ($54,000–74,000 USD, depending on experience) (Heidt, 2024). Most postdocs in the US earn at or below the national median household income of US$74,680 (US Census Bureau, 2023). Other countries such as Australia, Canada, and New Zealand also report postdocs earning below or just above their national averages (Australian Bureau of Statistics, 2024; Canadian Association of Postdoctoral Scholars, 2023; Seek, 2024; Statistics Canada, 2023; Stats NZ, 2023; PayScale, 2023; Trager, 2024).

These financial hardships are compounded by long working hours, which postdocs report as a common experience. In a global survey of over 7,000 postdocs, nearly half reported a culture of long hours, with many working beyond contracted hours and on days off or weekends (Woolston, 2020a). In the US, some data showed that postdocs work an average of 53 h per week, compared to the national average of 34.4 h (US Bureau of Labor Statistics, 2024; Stephan, 2013). This trend is mirrored in other countries. An Australian study of 280 postdocs found that over 75% worked more than 41 h per week, with 20% working more than 50 h (Hardy et al., 2016). Similarly, nearly half of Canadian postdocs in a national survey reported working more than 40 h per week, with 24% working between 50 and 59 h, well-above the national average of 36 h per week for Canadians (Jadavji et al., 2016; Statistics Canada, 2023).

The combination of financial strain and excessive work hours is exacerbated by the intensely competitive nature of academia, where postdocs compete for highly sought-after permanent positions, such as faculty roles (McConnell et al., 2018; Woolston, 2020a; Pitt et al., 2021). This resulting stress is further compounded by inadequate support from supervisors, which has been linked to poor mental health outcomes (Pitt et al., 2021; Morin et al., 2022; van der Weijden and Teelken, 2023). Additionally, precarious job prospects and unclear career trajectories can contribute to postdocs' strain, negatively impacting their wellbeing (van der Weijden and Teelken, 2023; Nicholls et al., 2022; Udesky, 2023; van Benthem et al., 2020).

Despite these documented challenges, research on postdoc workplace behaviors and mental health has been overlooked. Currently, there is no official reporting of postdocs' mental health status in the US. However, existing non-governmental statistics shed light on the high prevalence of mental health issues among postdocs. For instance, an international postdoc survey conducted by Nature with over 7,600 respondents revealed that 51% of surveyed postdocs had considered leaving research due to work-related mental health concerns (Woolston, 2020b). A US-based study involving 6,292 postdocs found that postdocs experienced elevated stress during the COVID-19 pandemic, with primary stressors being a combination of work, family, and emotional burdens (Morin et al., 2022). The lack of official reporting on postdoc mental health may be due to institutional disinterest, as postdocs are viewed as temporary or transitional labor. Furthermore, the scientific community tends to prioritize postdoc productivity and career outcomes over health and wellbeing (Woolston, 2020b). In fact, postdocs may be more vulnerable to mental health challenges than other academics, as their status often limits their access to or full benefit from institutional mental health support available to full-time students and faculty (Nicholls et al., 2022; Morin et al., 2022).

Given the lack of mental health research among postdocs and the critical role of work–life balance in their decision to remain in academia (Ysseldyk et al., 2019; Morin et al., 2022), it is essential to identify ways to foster balance across all aspects of postdocs' life domains and mental wellbeing. In the present study, we chose to focus on life balance rather than work–life balance, as life balance is a broader concept, defined as “individuals' global perceptions of alignment between their actual involvement in all life domains of personal relevance, and their personal needs” (Reinke and Gerlach, 2022). Life balance acknowledges that individuals engage with multiple life domains beyond work and family, such as friends, hobbies, health, and wellness, and that the importance of these domains can vary over time and across individuals (Casper et al., 2018). The life balance concept also accounts for how individuals assess whether their participation in various life domains aligns with their personal needs (Reinke and Gerlach, 2022).

According to Self-Determination Theory, optimal functioning and wellbeing are achieved when individuals' needs for autonomy, competence, and relatedness are met (Deci and Ryan, 2000). Autonomy is central to achieving life balance because it allows individuals to feel in control of their actions and to align them with personal needs (Deci and Ryan, 2000). Thus, providing postdocs with the independence to decide how to carry out work tasks (known as work-method autonomy) (Morgeson and Humphrey, 2006) may enhance their performance and efficiency, allowing them to allocate time across various life domains as desired, which supports life balance (de Vargas Pinto et al., 2023). Additionally, postdocs' ability to control the frequency and timing with which they structure work and non-work life to meet their roles and demands (known as perceived boundary control) (Kossek et al., 2012) may also support life balance. This control allows postdocs to focus on the life domain(s) they are currently engaged in, reducing distractions, and fostering alignment between personal needs and actual involvement (Ashforth et al., 2000; Reinke and Gerlach, 2022).

The Person-Environment Fit Theory posits that individuals and their environments influence each other, with a match between personal needs and the supplies in the environment (e.g., intrinsic rewards derived from involving in desired activities or experiences) leading to positive outcomes (Edwards et al., 1998; Edwards and Rothbard, 1999). Perceptions of life balance arise from comparing personal needs to the actual participation in significant life domains in the environment (Reinke and Gerlach, 2022). That is, when postdocs experience a mismatch between their personal needs and the rewards they derive from involvement in various life domains in the environment, this “low life balance” can lead to tension, dissatisfaction, and negative impacts on mental health, and vice versa (Edwards and Rothbard, 1999; Edwards et al., 1998).

To date, no studies have examined the links between postdocs' work-method autonomy/perceived boundary control and their life balance. Only two studies have explored connections between work–life balance and mental health among postdocs (Ysseldyk et al., 2019; Pitt et al., 2021). However, as discussed, a work–life balance perspective may overlook essential life domains beyond work and family (Reinke and Gerlach, 2022). This study aims to address these gaps by examining the relationships between work-method autonomy/perceived boundary control and life balance, as well as between life balance and mood disorder symptoms (i.e., anxiety and depression) among postdocs.

Specifically, we hypothesized the following:

Hypothesis 1: Postdocs' work-method autonomy and perceived boundary control are positively linked to life balance.

Hypothesis 2: Greater life balance is associated with lower levels of mood disorder symptoms (anxiety- and depressive-disorder) among postdocs.



2 Methods


2.1 Data collection procedures

The present study took place in Massachusetts, a state in the US with major research institutions, such as Harvard University and Massachusetts Institute of Technology, and with one of the largest postdoc populations in the country (PostdocInUSA, 2021). To be eligible, participants must be 18 years and older, held a postdoc appointment at an institution in Massachusetts at the time of participation, and were able to complete an online survey in English. Because there is no comprehensive contact list of all postdocs in Massachusetts for research, we used convenience sampling for recruitment by circulating a survey invitation through email distribution lists of postdocs and social media platforms. We used multiple strategies to compile a comprehensive emailing list for sending out our survey invitation. First, we identified 110 higher education institutions in Massachusetts through the Carnegie Classifications of Institutions of Higher Education database. For each institution, we determined through online searches if they had (1) an institutional Postdoctoral Office, which are run by professionals and funded by institutions, and (2) Postdoctoral Associations, which are largely managed by postdocs themselves. Email and twitter handles, if available, for both institutional groups were collected. If we could not identify an institution's Postdoctoral Office or Association, we collected the email address of the Human Resources office (HR); if HR's contacts were unavailable, Dean's Office or generic contacts were collected. We also contacted the Boston Postdoctoral Association, a local coalition of postdoc associations, to gather any contact information we missed based on the online search.

We emailed 12 institutional Postdoctoral Offices, 17 Postdoctoral Associations, and 87 non-postdoc offices to describe the study and ask them to distribute our survey link to their postdocs. The Boston College Office for Research Protections also posted the survey link on their X (formerly and colloquially known as Twitter) and used the @mention function to notify institutional Postdoctoral Offices and Associations about the study.

Data were collected online through a Qualtrics survey implemented between April and July 2022. To incentivize participation, participants were offered the opportunity to enter a draw to win one of twenty $50 USD Amazon gift cards. Participants included in the study indicated their informed consent and study activities were approved by the Boston College Institutional Review Board (IRB protocol# 22.223.01e; initial approval date: March 21, 2022).



2.2 Measures

Anxiety disorder symptoms and depressive disorder symptoms were measured using the Generalized Anxiety Disorder 2-item (GAD-2) (Kroenke et al., 2007) and Patient Health Questionnaire-2 (PHQ-2), respectively (Kroenke et al., 2003). GAD-2 and PHQ-2 are short versions of GAD 7-item (GAD-7) and PHQ 9-item (PHQ-9) and have been found reliable screening measures in practical and clinical settings (Staples et al., 2019). Each item in each scale asked postdocs to indicate their frequency of experiencing certain symptoms in the past 2 weeks: 0 = not at all, 1 = several days, 2 = more than half the days, and 3 = nearly every day. Items in GAD-2 were “Feeling nervous, anxious or on edge” and “Not being able to stop or control worrying.” Items in PHQ-2 were “Feeling down, depressed or hopeless” and “Little interest or pleasure in doing things.” Consistent with guidelines from the Centers for Disease Control, a simple sum score was calculated for each instrument, with a score of three or greater on the GAD-2 or the PHQ-2 indicative of anxiety or depressive disorders symptomology, respectively (National Center for Health Statistics, 2022). This cut-off is also associated with generalized anxiety disorder and major depressive disorder (National Center for Health Statistics, 2022). Based on this cut-off, we dichotomized participants into whether they reported anxiety, depressive, and anxiety-or-depressive disorder symptoms. For the present study, the Cronbach's alpha coefficients (α) for GAD-2 and PHQ-2 were 0.83 and 0.85, respectively.

Life balance was measured using the 4-item scale from Reinke and Gerlach (2022) that assesses one's global perception of alignment between their actual involvement in all life domains of personal relevance and their personal needs. Each item was rated on a 5-point Likert scale (1 = Strong disagree to 5 = Strongly agree). A sample item is: “Overall, I was able to live my life in all domains just as I wished.” Items were averaged to create a scale score, with higher scores reflecting greater life balance (study sample α = 0.94).

Work-method autonomy, or one's level of autonomy in choosing the methods they employ to finish work tasks, was measured using three items from Morgeson and Humphrey (2006) Work Design Questionnaire. Each item was rated on a 5-point Likert scale (1 = Strong disagree to 5 = Strongly agree). A sample item is: “My postdoc position allows me to decide on my own how to go about doing my work.” Items were averaged to create a scale score, with higher scores reflecting greater work-method autonomy (study sample α = 0.92).

Perceived boundary control was measured using the 3-item Boundary Control scale by Kossek et al. (2012) that assesses one's level of boundary control between work and personal life. Each item was rated on a 5-point Likert scale (1 = Strong disagree to 5 = Strongly agree). A sample item is: “I control whether I am able to keep my work and personal life separate.” Items were averaged to create a scale score, with higher scores reflecting greater perceived boundary control (study sample α = 0.88).

Demographic characteristics included age, race/ethnicity, gender identity, annual postdoc income, marital status, parental status, discipline, and immigration status.



2.3 Statistical analysis

Descriptive statistics (percentages/counts) were used to characterize postdocs' demographics and mood disorders symptoms. We used Fisher's exact tests to examine if mental health outcomes differed by postdocs' demographic characteristics. Fisher's exact test is appropriate when the expected count in table cells are small (i.e., <5) (Mehta and Patel, 2011, p. 1; Bland, 2015, p. 197). This is the case of our data that we have smaller sample size for certain demographic groups such as non-Hispanic black and other gender identities. All socioeconomic variables were modeled as categorical data.

To test Hypothesis 1, separate multiple linear regression models were used to examine the associations between life balance and the independent variables: work-method autonomy and perceived boundary control. We controlled for postdocs' age, gender identity, and race/ethnicity as these are associated with one's mental health status based on national data (Newall and Machi, 2020).

To test Hypothesis 2, we conducted a logistic regression analysis to assess the association between postdocs' life balance and the odds of reporting anxiety disorder symptoms, depressive disorder symptoms and anxiety-or-depressive disorder symptoms. Each outcome was tested in a separate regression model. Unadjusted and adjusted models were fit. In the latter, we controlled for the same covariates as in testing Hypothesis 1.

Data were cleaned and analyzed using SAS version 9.4 software (SAS institute Inc., Cary, NC, USA) and Stata version 17.0. There were 245 respondents. We excluded surveys that were not submitted by the respondents (n = 32), respondents that did not meet the inclusion criteria (n = 57; five were not completing a postdoc training; 26 were not completing a postdoctoral in Massachusetts, and 26 did not hold a doctoral degree), and those deemed to be fraudulent based on published guidelines (Wang et al., 2023) (n = 39; 13 provided non-Massachusetts institution names, and 26 had multiple indicators of fraudulent responses, including unreasonably short completion times, conflicting information, and/or unrealistic information). This process resulted in a final analytical sample of 117 responses.




3 Results

Among the 117 participating postdocs, they were from intuitions in the Boston-Cambridge-Newton, Massachusetts census division, most were between 30 and 39 years old (n = 85; 72.7%; mean = 32.6; standard deviation = 3.72; minimum = 26 years old; maximum = 48 years old; skewness = 1.18; kurtosis = 2.04), and did not have a child (n = 93; 79.5%) (Table 1). Slightly more than half were women (n = 69; 59.0%), had an annual postdoc income between $50,000 and 59,999 USD (n = 77; 66.3%), were married/partnered (n = 75; 64.1%), and were international trainees with a work visa (n = 62; 53.0%). About half were in the field of life sciences or medicine alone (n = 57; 48.8%). About half of the postdocs were white (n = 57; 49.1%) followed by Asian (n = 33; 28.5%), Hispanic (n = 22; 19.0%), and other races/ethnicities (n = 4; 3.5%).


TABLE 1 Postdoctoral fellows' characteristics (n = 117).

[image: Table showing sample characteristics with categories: age, race/ethnicity, gender identity, annual postdoc income, marital status, parental status, discipline, immigration status, and mood disorder symptoms. Key data include 72.7% are aged 30-39, 49.1% are non-Hispanic white, 59% identify as women, 35.3% earn $50,000-$54,999 annually, 64.1% are partnered or married, and 38.5% are in life sciences. Mood disorder symptoms show 39.3% with anxiety and 26.5% with depression.]

All key variables, including GAD-2 score for anxiety disorder symptom, PHQ-2 score for depressive disorder symptom, work-method autonomy score, boundary control score and life balance score, were considered normally distributed by showing skewness and kurtosis less than the absolute values of 2 and 7, respectively (see Supplementary Table 1 for descriptive statistics) (Curran et al., 1996).

The correlation matrix of variables is presented in Supplementary Table 2. All of the correlations between variables were in the anticipated direction.

Of our sample, 39.3% reported anxiety disorder symptoms (n = 46), 26.5% reported depressive disorder symptoms (n = 31), and 45.3% reported anxiety-or-depressive disorder symptoms (n = 53). Postdocs' mental health did not differ by demographic characteristics, including their age, race/ethnicity, gender identity, annual postdoc income, marital status, parental status, discipline, and immigration status (Fisher's exact tests p > 0.05; Table 2). We also performed sensitivity analysis to examine if postdocs' mental health differed by white vs. non-white and by science, technology, engineering, and math (STEM) disciplines vs. non-STEM disciplines. No significant differences were observed.


TABLE 2 Counts and percentages of with and without reported mental health symptoms by characteristics (n = 117).

[image: Table displaying the prevalence of anxiety and depressive disorder symptoms across various demographic characteristics including age, race/ethnicity, gender identity, income, marital status, parent status, discipline, and immigration status. It contains counts and percentages for those exhibiting symptoms, along with p-values from statistical tests. Annotations note missing data due to certain factors.]

The results for the multiple regression analysis predicting life balance are presented in Table 3. Both regression models, with work-method autonomy and perceived boundary control as main predictors, were statistically significant [F(5,110) = 5.83, p < 0.001 R2 = 0.21; F(5,110) = 9.37, p < 0.001, R2 = 0.30]. Both work-method autonomy and perceived boundary control were positively associated with life balance [B = 0.40, 95% CI = (0.20–0.60); B = 0.50, 95% CI = (0.32–0.67), respectively], after accounting for covariates. Thus, Hypothesis 1 was supported.


TABLE 3 Multiple regression analysis predicting life balance.

[image: Table showing regression analysis results for two variables: work-method autonomy and perceived boundary control. Both have a B value with 95% confidence intervals, SE B of 0.10, and significant p values less than 0.001. Work-method autonomy has a beta of 0.34, t value of 3.88, VIF of 1.07, DW of 1.79, F(df) of 5.83(5), and R² of 0.21. Perceived boundary control has a beta of 0.45, t value of 5.56, VIF of 1.01, DW of 1.94, F(df) of 9.37(5), and R² of 0.30. Covariates included in the regression models are noted.]

In both the unadjusted and adjusted models, postdocs reporting higher life balance had significantly lower odds of reporting anxiety disorder symptoms [unadjusted OR = 0.53, 95% CI = (0.36–0.78); adjusted OR = 0.55, 95% CI = (0.37–0.82)], depressive disorder symptoms [unadjusted OR = 0.30, 95% CI = (0.18–0.52); adjusted OR = 0.31, 95% CI = (0.18–0.55)], and anxiety-or-depressive disorder symptoms [unadjusted OR = 0.42, 95% CI = (0.28–0.63); adjusted OR = 0.42, 95% CI = (0.27–0.65)] (Table 4). For every one-point increase in life balance score, there was a 45, 69, and 58% decrease in the odds of reporting anxiety disorder symptoms, depressive disorder symptoms, and anxiety-or-depressive disorders symptoms, respectively. Thus, Hypothesis 2 was also supported. We also performed sensitivity analyses to also control for participants' marital and parental statuses to account for the potential links with postdocs' mental health status in testing Hypothesis 2. The findings remained the same across all three adjusted models, showing significant associations between life balance and anxiety disorder symptoms [adjusted OR = 0.51, 95% CI = (0.34–0.78)], depressive disorder symptoms [adjusted OR = 0.29, 95% CI = (0.29–0.53)], and anxiety-or-depressive disorder symptoms [adjusted OR = 0.39, 95% CI = (0.25–0.62)], respectively.


TABLE 4 Associations between postdocs' life balance and mood disorder symptoms.

[image: Table comparing predictors of anxiety, depressive, and anxiety or depressive disorder symptoms. Data includes odds ratios, standard error, and chi-squared statistics for unadjusted and adjusted models. Predictors analyzed are life balance, age, gender identity, and race/ethnicity. Significant results (p < 0.01 and p < 0.001) are indicated, with notable effects of life balance showing lower odds ratios across all models.]



4 Discussion

This is the first US study, and among the first globally, to investigate work-method autonomy, perceived boundary control, life balance, and mood disorder symptoms among postdocs. Nearly half of the postdocs in our study reported symptoms of either anxiety or depressive disorder, which did not vary by demographic characteristics. Work-method autonomy and perceived boundary control were positively associated with life balance. Moreover, postdocs who reported higher life balance were less likely to report mood disorder symptoms.

The rates of anxiety and depressive disorder symptoms reported by postdocs in this sample are higher than those reported among general adult population during the same time interval, both nationally and at the state level (April–July 2022) based on information published by the National Center for Health Statistics (2022). For example, 39.3% of postdocs in our sample reported anxiety disorder symptoms compared with 27.8% of adults nationwide and 26.1% in Massachusetts (National Center for Health Statistics, 2022). Similarly, 26.5% of postdocs in our study reported depressive disorder symptoms compared with 22.3% of adults nationwide and 20.4% in Massachusetts (National Center for Health Statistics, 2022). This may suggest that postdocs face a more significant mental health crisis than the general population, which warrants greater attention to postdocs' mental health needs.

Our findings provide evidence that greater work-method autonomy and perceived boundary control are positively linked to life balance. These findings suggest that recruiting and retaining the postdoc workforce may require a greater emphasis on autonomy and boundary control, allowing postdocs to decide when, where, and how they complete work tasks. Institutions and supervisors should pay attention to promoting healthier work environments for postdocs by respecting postdoc boundaries and autonomy. Providing motivation and flexibility can enhance postdoc autonomy and help them better manage their personal and professional commitments.

Similar to other studies (Deci and Ryan, 2000; Badri and Panatik, 2020), our findings support the hypothesis that life imbalance increases the likelihood of having mood disorder symptoms among postdocs. These findings illustrate the need for institutional support to promote awareness of the potential influences of life balance on the wellbeing of postdocs. For example, institutions can provide postdocs with various workshops and seminars on life balance and mental health, just as they do for undergraduate and graduate students. As postdocs largely work directly with their supervisors, postdoc supervisors can play a vital role in supporting postdocs' life balance and mental health through regular conversations about project timelines, expectations, and what postdocs need to ensure that their scope of work is manageable and realistic. Offering clear guidance on and expectations about workloads can help postdocs maintain a healthy life balance and reduce their mental health risks.

Our study has some limitations. First, we could not reach all Massachusetts postdocs due to the lack of a comprehensive contact list. We only recruited participants who received the survey invitation and those who were interested, possibly leading to selection bias. Second, our sample of 117 postdocs was small, all from Boston. However, the distributions of race/ethnicity, immigration status and study discipline within our sample mimic those of national data and other national studies (McConnell et al., 2018; PostdocInUSA, 2021; National Center for Science Engineering Statistics, 2022), potentially reflecting the true distribution of these characteristics among postdocs across the country. Because institutions in Massachusetts do not readily share their postdocs information, we were unable to assess how our sample compares to the overall postdoc population in Massachusetts. However, small sample sizes are common in postdoc studies (Ysseldyk et al., 2019; Pitt et al., 2021), possibly due to limited survey reach and postdocs' time constraints. Future research should employ collaborative recruitment to engage postdocs more effectively. Third, the use of self-reported measures might have introduced recall and social desirability biases. Fourth, our cross-sectional design limits causal inference. Longitudinal research is needed to explore whether work-method autonomy and perceived boundary control can predict mental health distress related to life balance, which might work as a mediator in this relationship.



5 Conclusion

Almost 50% of the postdocs in this study reported having either anxiety or depressive disorder symptoms. High rates of mood disorder symptomology were observed regardless of demographic characteristics. Postdoc mental health appeared to be influenced by life balance which may be enhanced by providing work-method autonomy and increasing perceived boundary control. Combating mental health risks among postdocs may require sustainable systematic changes within academia with the support of institutions, supervisors, and the wider research communities.
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Objective: Student age and starting higher education require adaptation to a new physical and psychosocial environment, making the time of studies a highly sensitive period. Current and future generations of students are also likely to face additional global stressors, which potentially exacerbate their mental wellbeing. The aim of the study was to investigate how higher education students' appraisal of the COVID-19 pandemic situation and of their personal resources predict mental wellbeing (anxiety and curiosity).
Methods: The study used cross-sectional data collected from 3,727 higher education students in an online survey conducted during the first wave of the COVID-19 pandemic.
Results: After controlling for a number of pandemic-related factors, all considered aspects of the pandemic situation appraisal and resources appraisal were significant predictors of anxiety and/or curiosity. The most important predictors of anxiety were sense of control, information stress, pandemic interest, and self-efficacy, and the most important predictors of curiosity were self-efficacy, health promoting behaviors, and sense of control. Tested models explained 61% of variance of anxiety and 36% of variance of curiosity.
Conclusion: Appraisal of own personal resources seems critical for both indicators of mental wellbeing. These results may significantly contribute to sufficient planning of mental-wellbeing oriented interventions for young adults in Higher Education.
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1 Introduction

Each stage of development presents its own challenges and opportunities. For young people, these are primarily associated with adolescence, often considered the most critical developmental stage, and young adulthood, particularly in the context of higher education (HE). Admission to college or university requires adaptation to a new physical and psychosocial environment, making the time of studies a highly sensitive period. Many HE students leave their family homes, which can be associated with feelings of increased independence and autonomy. However, this transition may also involve challenges such as adjusting to new responsibilities, reduced access to familiar social support, and feelings of homesickness or isolation (1, 2). The extent to which these experiences are felt can vary depending on cultural and individual factors and may be particularly pronounced in collectivist societies.

HE students develop and mature academically but also need to continuously adjust and cope with various academic demands, the competitive learning environment and the fear of failure. They may also experience lack of time for self-care or social life with family and friends (3). At the same time, student age itself is associated with many developmental challenges—it is a time of shaping one's own identity and trying to establish close relationships (4). The above may result in high levels of psychological problems often characterized by high comorbidity (3, 5, 6).

Besides common challenges of student age and studying in a HE institution, current and future generations of students are likely to face additional stressors such as global climate changes, natural disasters, military conflicts or new pandemics. An example of such global challenge was the COVID-19 pandemic, which potentially exacerbated HE students' mental health.

Although some studies show no significant increase in anxiety and depression levels among young adults in the period before and during the first lockdown (7), most studies report that students' mental health deteriorated during the early stage of the COVID-19 pandemic (8–13). At the beginning of the COVID-19 pandemic, young people aged 18 to 24 reacted with the highest intensity of depression and anxiety (14). The student population also recorded the strongest increase in loneliness compared to the pre-pandemic period, from 9% to 35% (15). This moved young people from the least lonely age group in the past to the loneliest group at the beginning of the pandemic. In Poland, between years 2019 and 2021, the highest increase in the number of suicides was recorded in the 19 to 24 age group and teenagers (16). Over 70% of students indicated a deterioration in their own mental health since the outbreak of the pandemic, with the percentage of students reporting mental problems gradually decreasing as pandemic-related restrictions were loosened (17). The pandemic-related social restrictions caused a severe reduction in wellbeing in almost 75% of students (18). Social restrictions, lack of interactions and emotional support as well as physical isolation have been linked to students' negative mental health trajectories (19) and change in health behavior (20). At the same time, it may be expected that social networking and social support would have a positive impact on students' wellbeing and their sense of belonging. Unsurprisingly, female students appeared to have poorer mental health than male students after controlling for various levels of social inclusion and COVID-19-related stressors (19, 21).

The outbreak of the pandemic was an additional stressful situation with the potential to interfere with one's daily life, by disturbing the progress of one's action or impeding and/or jeopardizing the satisfaction of needs or realization of tasks (22). According to Lazarus and Folkman's (23) well-established transactional model of stress, “psychological stress is a particular relationship between the person and the environment that is appraised by the person as taxing or exceeding his or her resources and endangering his or her wellbeing” (p. 19). The key focus here is on the actual processes of perception and response selection, which link particular stressors to particular outcomes (24). Hence, not the situation itself but the individual interpretation of how (potentially) harmful a particular situation is (primary appraisal) and the evaluation of whether a person possesses the resources to successfully face the demands of this situation (secondary appraisal) are crucial for the stress process and the outcome of the stress process on health.

Different aspects of the appraisal of the situation may be significant for students' wellbeing. One of them is general pandemic interest—the level of attention, focusing vs. intentionally or subconsciously avoiding pandemic-related information. People seek information for informed decision-making. However, information from multiple sources can lead to information overload, which then creates anxiety, stress, fatigue, exhaustion, and in turn may result in information avoidance (25–27). Among different information sources, exposure to social media has a significant relationship with information overload as well as information anxiety (27). Additionally, one of the challenging factors accompanying the COVID-19 pandemic, especially in its early stages, was the wave of dis- and misinformation, a phenomenon known as a “COVID-19 infodemic” (28). We were inundated with information of varying levels of credibility, often contradictory, by specific scientific facts, conspiracy theories, and “fake news,” which made it challenging to assess how harmful the situation was. Ironically, studies suggest that attention given to COVID-19 conspiracy theories may inflate the problem: describing or explaining the existence of COVID-19 conspiracies may increase support for them and undermine knowledge about and the willingness to engage in COVID-19 mitigation (29). Thus, information stress caused by the infodemic may be seen as another indicator of the situation appraisal. Research has also shown that the perception of the pandemic-related health risk has a significant impact on how people manage their mental wellbeing (30) and whether they protect themselves and practice preventive behaviors (31, 32). During the pandemic, high-risk perception intensified feelings of fear and anxiety among the general public (33) and expanded involvement in seeking knowledge about this global threat (34).

The individual appraisal of one's resources to successfully face the demands of a situation, such as self-efficacy and sense of control, is critical for mental wellbeing in the context of such global challenges as the COVID-19 pandemic. Self-efficacy, an individual's belief in their capacity to execute behaviors necessary to successfully complete tasks and achieve goals (35, 36), is a well-studied personal resource, which, among others, is found to be a significant predictor of posttraumatic recovery, e.g., among collective trauma survivors (37). Sense of control, the belief that you can and do master, control, and shape your own life, is partially dependent on the characteristics of the given situation. New, unclear, uncertain, and unpredictable situations—such as the early stage of the COVID-19 pandemic—may lead to a decrease in a personal sense of control. People who experience loss of control and psychological burden are prone to dysfunctional coping strategies that could negatively impact their mental and physical health (38, 39).

Therefore, the appraisal processes and its outcome—the assessment of the demand–resources balance—are critical for assessing the level of HE students adaptation to various current demands. It also seems important to not only investigate the pathological aspects of psychological distress (e.g., levels of anxiety, anger, and depression) but also the more positive dimensions of mental wellbeing e.g., levels of curiosity considered as a positive emotional vital sign (40).

The aim of the study was to investigate how the appraisal of the situation and own resources relate to HE students' mental wellbeing in the situation of cumulative stress. We formulated the following research questions: (1) How were the three aspects of the primary appraisal (information stress, perceived risk, pandemic interest) related to HE students mental wellbeing (anxiety and curiosity)? (2) How were the two aspects of the secondary appraisal (self-efficacy and sense of control) related to HE students mental wellbeing (anxiety and curiosity)? (3) How were other factors (demographic, contextual, social and health behaviors) related to HE students mental wellbeing (anxiety and curiosity)?



2 Methodology


2.1 Procedure

The study is based on cross-sectional survey. Data were collected online during the first wave of the COVID-19 pandemic in Poland, between April 23 and June 30, 2020 (till the end of the academic year). Requests to forward a study invitation to HE students were sent by email to the authorities (rectors and deans of all faculties) of 30 out of 99 randomly selected public Polish HE institutions, student governments' representatives of these institutions, and to 15 Polish student associations and organizations. We used Research Randomizer (https://www.randomizer.org/) to generate a random sample of HE institutions, proportional to different disciplines (e.g., humanistic universities, medical universities, technical universities/polytechnics, naval and military academies, economic schools, agricultural academies, artistic schools, and HEI of physical education). Respondents were also reached via social media (Facebook and Instagram) on various student groups and forums. We used snowball sampling, encouraging students to share the invitation to the study with their acquaintances.

The survey was prepared using Google Forms, and the participants responded to it anonymously. Responding to the survey was taken as consent to participate in the study. Participants were encouraged to share their email address in case of further contact.



2.2 Participants

The study population consists of Polish bachelor, master and PhD students of Polish HEI. Additionally, we applied the following inclusion criteria: (a) age between 18 and 30, and (b) studying and staying in Poland during the spring semester of the data collection. Data were collected from 3,995 participants, and 3,727 of them met the study conditions. Figure 1 illustrates the number of excluded respondents at each part of the data cleaning procedure.


[image: Flowchart illustrating the filtering process of survey respondents. Starts with 4,044 records and ends with 3,727 respondents. Exclusions include system errors, age criteria, studying abroad, staying abroad during the survey, and non-binary gender. Each step shows the number of exclusions and remaining respondents.]
FIGURE 1
 Data cleaning process.




2.3 Measures
 
2.3.1 Mental wellbeing, personal resources and situation appraisal

Due to a general overload of students with online activities after the onset of the pandemic, a study specific questionnaire was developed, largely based on already existing validated scales. The questionnaire included a number of two-item scales measuring i.a. anxiety, curiosity, self-efficacy, sense of control and information stress. All items were formulated in the same pattern starting with an unfinished statement: Referring to the SARS-CoV-2 coronavirus pandemic and taking into account all areas of your life, to what extent during the last week you…. Respondents were asked to rate their experience or feeling on a 5-point Likert scale from 1—not at all to 5—very much. Results on the scales were expressed as mean scores from the two given items, and higher scores indicated higher levels of the measured variables. All scales are presented in Supplementary Material S1a. The Cronbach's alphas for the scales used in the study ranged from 0.78 to 0.86. To assess students' mental wellbeing, we used the anxiety (e.g., ...you have been worried about what the next days will bring) and curiosity (e.g., ...you were full of enthusiasm) scales. To assess personal resources (secondary appraisal), we used the self-efficacy scale (e.g., ...you were confident that you could deal efficiently with unexpected events) and the sense of control scale (e.g., ...you have had a feeling that you have no influence on what is happening around you). To assess the COVID-19 pandemic situation's appraisal (primary appraisal), we used the information stress scale (e.g., ...have you felt overwhelmed with information and have you had difficulty controlling it) and two additional indicators: (a) Students' perceived own risk of getting infected or dying due to COVID-19 measured by a perceived own risk index calculated as a mean of estimations of the risk of getting infected with SARS-CoV-2 coronavirus and the risk of coronavirus infection being fatal in the student's individual case. The estimations were given in percentages; (b) Pandemic interest measured by a single item (In general, how much are you interested in the coronavirus SARS-CoV-2 pandemic?) with answers on a 5-point Likert scale from 1—very little to 5—very much. The above measures of the primary appraisal of the COVID-19 situation were treated as independent indicators.



2.3.2 Students' experience of the COVID-19 pandemic

Students' experience of the COVID-19 pandemic was estimated by the following contextual factors: (a) current situation in the country as perceived by students, measured by a 12-item COVID-19 Situation Index (e.g., Due to the COVID-19 pandemic: we experience shortages of some products, e.g., toilet paper, soap, flour; all mass events are canceled; universities are closed; borders are closed; field hospitals are open) where answers neither now nor in the past and in the past but not anymore were classified as 0 and yes, at the moment was classified as 1. The index was expressed as a mean score from the 12 items (see Supplementary material S1b). A possible sum score of the index was between 0 and 1, with a higher score indicating more changes and limitations due to the COVID-19 pandemic; (b) the subjective level of “life's normality,” measured by a single item: In the country where I currently live, we lead normal lives despite the COVID-19 pandemic, with a 5-point response format from 1—definitely not to 5—definitely yes; (c) students' personal experience with COVID-19, measured by two separate dichotomized items: Do you personally know someone who has been confirmed as having SARS-CoV-2 coronavirus infection? and Have you been quarantined? The response format was 0—no and 1—yes.



2.3.3 Social context

To assess social factors, we asked the students to estimate with whom they stayed in touch with on a daily basis (e.g., by phone, email or other remote technologies) during the SARS-CoV-2 coronavirus outbreak? Students could answer on seven categories (colleagues, close friends, significant others (if applicable), close family, extended family, neighbors, lecturers) with response options from 1—definitely not to 5—definitely yes. We created two indexes from these answers: (1) contact intensity with peers, expressed as a mean score from the intensity of contact with colleagues, close friends, and significant others, and (2) contact intensity with family, expressed as a mean score from the intensity of contact with close and extended family. The remaining two answers (neighbors and lecturers) were analyzed as single items.



2.3.4 Health behaviors

Students' health behaviors in the context of the COVID-19 pandemic were measured by two checklists: (a) a 15-item preventive behaviors checklist (e.g., I avoid crowded places, I wear a mask in public places, I wash my hands with soap for min. 30 seconds) and (b) a 6-item health-promoting behaviors checklist [e.g., I sleep at night for at least 7 hours, I eat about 5 servings (400 g) of vegetables daily, I take vitamin D]. Both checklists had a response format from 1—not at all to 7—all the time. The checklists' scores were expressed as mean scores from the 15 and 6 items, respectively (see Supplementary material S1c). Higher scores indicated higher levels of preventive and promoting behaviors.



2.3.5 Demographic information

Participants were also asked to report demographic information (age, gender, current place of residency, living arrangements) and study-related information (field of study, level and year of studies).




2.4 Statistical analysis

First, initial descriptive analyses and examination of intercorrelations between demographic factors, contextual factors, social factors, health behaviors, primary and secondary appraisal, and wellbeing were performed. Next, multivariate linear regression models were designed to investigate potentially significant predictors of student wellbeing. The assumptions of linearity, normally distributed errors, uncorrelated errors, no perfect multicollinearity and homoscedasticity were checked and met. Regression analyses were conducted separately for anxiety and curiosity as dependent (outcome) variables. Predictors were entered to regression analyses in the following order:

	– Step 1. Demographics: age, gender.
	– Step 2. Contextual factors: COVID-19 situation index, normal life, know infected people, quarantine.
	– Step 3. Social factors: contact intensity with peers, family, lecturers and neighbors.
	– Step 4. Health behaviors: preventive and health-promoting behaviors.
	– Step 5. COVID-19 pandemic situation appraisal (primary appraisal): perceived own risk, information stress, pandemic interest.
	– Step 6. Resources appraisal (secondary appraisal): self-efficacy, sense of control.

All statistical analyses were conducted using the Statistical Package for Social Sciences Statistics (IBM, Armonk, NY, United States, version 27.0).




3 Results


3.1 Sample characteristics and variable descriptions

Demographic characteristic together with mean scores and standard deviations of social factors, health behaviors, pandemic situation, and resources appraisal indicators and students' wellbeing are presented in Table 1.


TABLE 1 Characteristics of the student sample aged 18–30 years (n = 3,727): means, standard deviations or frequencies and proportions.

[image: Table displaying demographic characteristics, social factors, health behaviors, pandemic situation appraisal, resources appraisal, wellbeing, and contextual factors related to a study on COVID-19. It includes mean values, standard deviations, and percentages for metrics like age, gender, field of study, residence, living arrangements, and awareness of infected people. Additional factors measured include contact intensity, preventive behaviors, perceived risk of COVID-19 infection, and associated stressors, self-efficacy, sense of control, anxiety, and curiosity levels. Quarantine status and its duration are also detailed.]

The mean age of the students was 22.0 years. Almost three quarters of them were female. The biggest group of students was from the medical field (42%), followed by students in the sciences (27%) and arts and humanities (23%). Half of the participants were studying for a bachelor's and half for a master's degree. During the time of the data collection, approximately one-third of the students lived in the countryside, another one-third in large cities with over 500,000 citizens, and the last one-third in smaller towns and cities, with 50,000–500,000 citizens. Most students lived with their family: parents, siblings, and/or grandparents (75%) or with a spouse/partner (11%). In the opinion of 58% of the students, at the time of the data collection people in Poland did not or definitely did not lead normal lives due to the COVID-19 pandemic. Their immediate experience with COVID-19 was limited: 5% of the students were quarantined, 17% of them knew someone who had been infected, and <1% lost a loved one due to the pandemic.



3.2 Association between predictors and students' mental wellbeing

Intercorrelations between the multiple regression variables are reported in Table 2, and the regression statistics from the final step only are presented in Table 3. Detailed results pertaining to the remaining steps are presented in Supplementary Table 1.


TABLE 2 Correlations between demographic factors, contextual factors, social factors, health behaviors, COVID-19 pandemic situation appraisal, resources appraisal, and student wellbeing (n = 3,727).

[image: A correlation matrix displaying relationships between various variables related to wellbeing, demographics, contextual factors, social interactions, health behaviors, pandemic situation appraisal, and resources appraisal. Notable correlations include anxiety with curiosity, gender, and COVID-19 situation index. Significance levels are marked with asterisks: single (* p < 0.05) and double (** p < 0.01). Definitions for dichotomous variables are provided at the bottom.]


TABLE 3 Predicting anxiety and curiosity from demographic factors, contextual factors, social factors, health behaviors and COVID-19 pandemic situation and resources appraisal—multivariate hierarchical linear regression estimates, N = 3,727 (Bs from step 6 shown).

[image: A statistical table displays regression results for predicting anxiety and curiosity. It includes factors such as demographics, contextual and social factors, health behaviors, pandemic situation appraisal, and resource appraisal. Each factor lists B, SE B, and Beta values, with significance levels indicated by asterisks. Annotations describe variable coding, predictor significance, and Delta R² statistics across six steps for both anxiety and curiosity.]

In the case of anxiety, the whole regression model explained 61% of its variance. Demographic factors contributed significantly to the regression model, F(2,3,724) = 108.66, p < 0.001 and accounted for 5.5% of the variation in anxiety. Introducing contextual factors to the regression model explained an additional 2.6% of the variation in anxiety, and this change in R2 was significant, F(6,3,720) = 55.08, p < 0.001. Adding social factors explained an additional 0.3% of the variation in anxiety, and this change in R2 was significant, F(10,3,716) = 34.23, p < 0.001. The introduction of health behaviors to the regression model explained an additional 4.8% of the variation in anxiety, and this change in R2 was also significant, F(12,3,714) = 47.15, p < 0.001. Finally, the addition of the pandemic appraisal in steps five (pandemic situation appraisal) and six (resources appraisal) explained an additional 36.3% and 12.1% of variation in anxiety, respectively. These changes in R2 squares were also significant, with F(15, 3, 711) = 242.87, p < 0.001 for step five and F(17,3,709) = 350.12, p < 0.001 for step six. The most important predictors of anxiety were sense of control (which uniquely explained 8% of the variation in anxiety), information stress (3%), pandemic interest (0.9%), and self-efficacy (0.8%), followed by preventive health behaviors (0.5%), perceived own risk of getting infected or dying due to COVID-19 (0.1%), gender (0.1%), knowing infected people (0.06%), and age (0.05%). Together, the above-mentioned variables accounted for 48% of the variance in anxiety.

In the case of curiosity, the whole regression model explained 36% of its variance. In step one, demographic factors contributed significantly to the regression model, F(2,3,724) = 10.18, p < 0.001) and accounted for 0.5% of the variation in curiosity. Introducing contextual factors explained an additional 0.5% of variation in curiosity, and this change in R2 was also significant, F(6,3,720) = 6.48, p < 0.001. Adding social factors to the regression model explained an additional 2.8% of the variation in curiosity, and this change in R2 was significant, F(10,3,716) = 14.68, p < 0.001. Introducing health behaviors to the regression model explained an additional 7.4% of the variation in curiosity, and this change in R2 was also significant, F(12,3,714) = 38.92, p < 0.001. The addition of the pandemic appraisal at steps five (pandemic situation appraisal) and six (resources appraisal) explained an additional 46% and 19.9% of variation in curiosity, respectively, and the changes in R2 squares were also significant, with F(15,3,711) = 46.49, p < 0.001 for step five and F(17,3,709) = 121.11, p < 0.001 for step six. The most important predictors of curiosity were self-efficacy (which uniquely explained 14.5% of the variation in curiosity), health-promoting behaviors (2%), and sense of control (1.4%), followed by pandemic interest (0.1%), COVID-19 situation index (0.1%), intensity of contact with family (0.1%) and lecturers (0.1%), and perceived own risk of getting infected or dying due to COVID-19 (0.1%). Together the above variables accounted for 17.3% of the variance in curiosity.




4 Discussion

The study focuses on how selected aspects of primary and secondary appraisals predicted students' mental wellbeing in a highly demanding situation—the time of the first wave of the COVID-19 pandemic. The study was conducted in the time of the strongest governmental restrictions and the beginning of their gradual lifting. During this period, the 7-day rolling average of daily new confirmed COVID-19 cases in Poland ranged from 82 on April 23 to 267 on June 30, 2020, peaking at 453 on June 12. The 7-day rolling average of daily new confirmed COVID-19 deaths in Poland was at 20 and 13, respectively, peaking at 28 on April 29. The government stringency index (a composite measure based on nine response indicators including school closures, workplace closure and travel bans, rescaled to a value from 0 to 100, with 100 being the strictest), ranged from 83 on April 23 to 51 on June 30 (41). All university classes took place online; however, many governmental restrictions were gradually lifted. First, shopping centers, libraries, museums, art galleries, hotels, medical rehabilitation facilities, nurseries and kindergartens were opened on May 4, 2020. Then, the operation of restaurants, bars, cafes, and hairdressing and beauty salons was restored on May 18. The activity of cultural institutions, i.e., cinemas, theatres, swimming pools and saunas, fitness clubs, and playgrounds was resumed on June 6 (42). More than half of participating students affirmed that during that time people in Poland did not lead normal lives. After controlling for a number of pandemic-related factors, all considered aspects of the COVID-19 pandemic situation appraisal (perceived own risk, information stress, pandemic interest) and resources appraisal (self-efficacy, sense of control) were significant predictors of anxiety and/or curiosity. Both tested models explained a substantial portion of variance of the outcome variables.


4.1 Situation appraisal and HE students wellbeing

Out of three analyzed aspects of the pandemic situation appraisal (primary appraisal), information stress had the strongest association with anxiety but was insignificant in association with curiosity. As in previous studies (26, 27) being overwhelmed with information broadcasted and reproduced by the mass and social media was associated with higher anxiety. In response to a new and unknown health threat, seeking information can be one of the most adaptive reactions, and higher news consumption is typical. Thus, proper interest in the situation and adequate evaluation of infection risks are key for effective coping. This is probably why pandemic interest was related positively not only to anxiety but also to curiosity. It would be in line with the general knowledge that some level of anxiety is beneficial in adaptation to a new and changing environment. However, another study carried out among students at the beginning of the COVID-19 pandemic confirmed a fairly general occurrence of unrealistic optimism, slightly stronger in men than in women (43). In the situation of an imminent coronavirus pandemic, students perceived themselves as having less risk of the disease than others in the same risk category. It is believed that the magnitude of this effect depends on the level of perceived controllability of the situation, as if the event is accompanied with a lack of controllability (like an earthquake), unrealistic pessimism would be more likely (44). Unrealistic optimism, through overestimation of one's immunity to adversity, may—similarly to information avoidance (27)—provide some short-term psychological benefits, but it could have a negative impact on health and health behaviors (45). It happened rather quickly that alongside the COVID-19 pandemic, the problem of the information epidemic or infodemic appeared. Information about COVID-19 was often contradictory and focused on the threat, thus raising the level of fear. At the same time, especially at the beginning of the pandemic, it gave little possibility of effective action with a chance to overcome the problem. Thus, high interest in pandemic-related information might instead have resulted in increasing anxiety. The results give answer to our first research question on the relation between HE students appraisal of the situation and their mental wellbeing, that appraisal of the COVID-19 pandemic as more threatening (i.e., high risk of getting infected and the infection being fatal, being overwhelmed with information and having difficulty controlling it, and being preoccupied with the pandemic situation) predicted higher anxiety. However, appraisal of the COVID-19 pandemic as more threatening did not predict lower curiosity. Both perceived risk and pandemic interest were weakly but positively related to curiosity. Thus, each of the three individual aspects of the pandemic situation appraisal may play a different role for anxiety and curiosity.



4.2 Personal resources appraisal and HE students wellbeing

Out of the two aspects of the resources' appraisal (secondary appraisal), both were related to anxiety and curiosity. Higher sense of control and self-efficacy predicted lower anxiety and higher curiosity. However, the relations between sense of control and self-efficacy and the outcome of anxiety and curiosity are to some extent opposite in nature. In a pandemic situation, sense of control, i.e., a feeling of having influence on what is happening, had the strongest association with anxiety as compared to other predictors. As mentioned above, the specificity of the early stage of the pandemic was not only its novelty but also the lack of reliable information and predictability. Thus, students high in dispositional sense of control, which is relatively independent of the current situation, could have controlled the level of anxiety more effectively. The question arises concerning how to implement sense of control in circumstances dominated by new, uncertain, changeable, and unpredictable events. This apparent contradiction can be explained by locus of control. A study among Norwegian and German-speaking participants showed that locus of control moderated the relation between COVID-19 stress and mental distress during the early months of the COVID-19 pandemic. An internal locus of control served as a buffer, whereas an external locus of control exacerbated this relation (46). People high in sense of control have a stronger need to feel connection between events in their life and their own actions. Thus, even in less controllable situations, they are more likely to find areas possible to control, like daily routine, thoughts, health behaviors or relationships, which may alleviate the level of anxiety. In the conditions of the pandemic, self-efficacy turned out to have a weaker association with anxiety but was the strongest predictor of curiosity. The curiosity-drive theories, which explain the nature of curiosity as a process to solve the challenge of lack of knowledge, indicate that people with stronger self-efficacy may be more motivated to face the challenges posed by lack of knowledge and thus be more willing to explore novel situations (47).



4.3. Health behaviors, social behaviors, contextual and demographic factors and HE students wellbeing

Another result of the study worth mentioning is that, similarly to the relations between sense of control and self-efficacy and the outcome of anxiety and curiosity, also the relations between preventive and health-promoting behaviors and anxiety and curiosity are to some extent opposite in nature. Higher levels of preventive behaviors were significantly related to higher anxiety, while higher levels of health-promoting behaviors were significantly related to higher curiosity. A predictive nature of these relations cannot be determined due to the cross-sectional design of this study. It is likely that higher anxiety triggers more preventive behaviors, such as self-isolation and high use of disinfection, while higher curiosity in the pandemic situation allows for more health-promoting behaviors, such as eating and sleeping healthy. A strong association between preventive behavior and anxiety during the COVID-19 pandemic has also been found in other studies (48, 49). However, the study by Wang et al. (50) showed an opposite finding, namely that greater adherence to preventive measures was linked to lower anxiety. The precise level of (high) anxiety may be of a key importance, with too high anxiety triggering avoidance and resistance. Cognitive processes such as the pandemic situation appraisal, e.g., pandemic interest and information stress related to information avoidance and unrealistic optimism, can play an important role in the anxiety–preventive behaviors relation. Other studies also indicate that people higher in trait curiosity generally tend to show more growth-oriented behaviors and have a greater sense of meaning in life (51). However, an opposite relation is also likely, with higher focus and performance of preventive behaviors resulting in an increase in anxiety and a higher level of health-promoting behaviors supporting state curiosity.

Social support is a broadly studied and widely accepted correlate of good mental and physical health. Previous studies indicate that college students with lower perceived social support were more likely to experience mental health problems (52). In contrast, in our study intensity of contacts with family, peers, neighbors, and lecturers had no significant relation with anxiety. However, the more intense students' contact with family and lecturers was, the higher their level of curiosity. This may indicate that these two sources of support might have been of a key importance for students' adaptive functioning expressed as curiosity in the unpredictable, and uncontrollable time of the pandemic. These results may also suggest that students with high curiosity were more willing to engage in academic work and stay in touch with their lecturers during the first wave of the pandemic, while for students with high COVID-19-related anxiety, studies and contact with lecturers was unimportant considering the global pandemic.

Hardly any contextual factors played a role in the prediction of anxiety and curiosity. There were only two exceptions. First, people who knew somebody who had been infected had significantly higher levels of anxiety compared to those who did not have this experience. Similar results were reported by Kregar Velikonja et al. (48). Second, students who perceived the current situation as more abnormal, e.g., with shortages of basic products and field hospitals being opened, had a higher level of curiosity. This relation showing that the more abnormal the situation was, the more willing to gain knowledge students become, seems adaptive. The insignificant relation between the COVID-19 situation index and anxiety is a bit surprising but as hypothesized, may likely be explained by the fact that the burden resulting from restrictions was similar for all students in this period of the pandemic. Coherently with previous studies (53, 54), female students had higher levels of anxiety (but not curiosity) than male students. This result indicates a need for additional female-focused psychological interventions in the HEI.

This study has several limitations. First, there is an overrepresentation of specific groups of students due to the online data collection method and the use of random snowball sampling. Ekman et al. (55) suggests that the bias associated with collecting information via online questionnaires is comparable to that of paper-and-pencil questionnaires. However, the fact that 74% of participants were women and 42% were students from medical universities might have influenced the levels of both outcome variables and selected predictors, particularly the appraisal of the pandemic situation, such as information stress. Additionally, there was a slight predominance of master's or 6-year medicine students compared to bachelor's degree students, suggesting that participants were more experienced students rather than novices. These factors highlight the need for caution when generalizing the study's findings. Second, self-developed indexes created for the purpose of this study were used instead of longer well-established psychological tests and scales, which may make the results more difficult to compare with other studies. This was, however, a conscious decision made to limit the length of the survey and make it more convenient for students who were already overwhelmed by the number of online activities. Finally, the cross-sectional nature of the study does not allow to draw definitive conclusions on the direction of predictions. However, this study included a large sample of HE students which provides unique information on students' mental functioning, allowing us to learn from that scenario for future challenges.




5 Conclusions and practical implications

The aim of the study was to investigate how primary appraisal (situation appraisal: information stress, perceived risk, pandemic interest) and secondary appraisal (appraisal of personal resources: self-efficacy and sense of control) predict students mental wellbeing (anxiety and curiosity). In challenging life situations such as the COVID-19 pandemic, the appraisal of personal resources seems to have the strongest association with students' mental wellbeing, with higher levels of sense of control and self-efficacy being associated with lower levels of anxiety and higher levels of curiosity. Pandemic situation appraisal had less impact on mental wellbeing than the appraisal of personal resources, with information stress having strongest association with anxiety.

Promoting students' personal coping resources is therefore crucial in order to strengthen their mental wellbeing in meeting future challenging situations in personal and professional life, both those experienced individually or concerning the general population (such as the recent pandemic). HE institutions should put more attention on creating a positive psychosocial and learning environment that supports the development of a wide range of personal resources, including self-efficacy and sense of control.

This calls not only for developing specific self-development courses but mostly requires a general change of a learning approach to more interactive and collaborative, as in opposition to strict or closed classroom situations, such an approach allows students to become more resistant, resilient and self-assured (56). With mental health being considered a great public health challenge, especially in this transitional phase of life, increasing awareness of the need for such changes among academic lecturers and HE institution authorities, seems crucial.

Our research clearly states how students subjective perspective matters for their mental wellbeing and that it should be included in mental-health promoting interventions. However, the intervention should be tailored to address other identified determinants of wellbeing, such as gender and health behaviors.

The COVID-19 pandemic is just an example of a highly demanding stressful situation. We cannot close our eyes to the upcoming threats with which future HE students will need to cope. The current pandemic can be treated as a lesson on how to support HE students to successfully navigate life's challenges and cultivate wellbeing.
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Introduction: Due to the current climatic situation of the planet and the increase in concern for the environment, the Universitat Politècnica de València (UPV) aims to be a model for the university community in terms of the preservation of the ecosystem and prevention of the environmental impact caused by daily tasks; thus, aligning itself with the goals of the 2030 Agenda. For this reason, a project has been launched to carry out the green transformation of the UPV toward a university that prioritizes sustainability in all its areas.
Methods: As part of this project, a survey was conducted using anonymous online questionnaires for the student population and employees. The study aimed to gauge the perception of sustainability and campus food supply and included items related to waste management and public awareness. A total of 800 students and 100 employees from the three UPV campuses (Vera, Alcoy, and Gandía) participated, ranging from 17 to 66 years old.
Results: After the statistical analysis of the results, significant differences were identified in most of the questions of the different thematic blocks and, in some cases, in terms of gender and age group. In general, good knowledge about sustainability was observed, although participation in initiatives organized by the university was low in both population groups. On the other hand, as the age of the participants increased, a greater adoption of sustainable behaviors was observed, especially in buying and recycling habits. Regarding the food supply on university campuses, the need to improve it to promote healthier and more sustainable options is highlighted. This work investigates ways to improve the menu choices offered in university settings to promote healthier and more sustainable habits. Additionally, the study aims to identify potential obstacles within the university environment that may hinder these efforts, raise awareness, and encourage more environmentally friendly behaviors.
Discussion: The proposed improvements include: (i) increasing the variety of plant-based options, (ii) sourcing food locally to reduce its carbon footprint, and (iii) implementing a waste management system that encourages recycling.
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 sustainability; green transition; ecological; healthy eating; waste management; awareness


1 Introduction

The conception that people are in a new era of global environmental transformation is becoming increasingly consolidated, not only exerting an influence in most fields of science but also transcending the spheres of political decision-making and extending to the individual perception of citizens (Jiménez Herrero, 1999).

Due to the climate crisis, in July 2015, the final proposal for the SDGs (Sustainable Development and Goals), also known as the 2030 Agenda, was presented (Sanahuja and Tezanos Vázquez, 2017). It is comprised of 17 objectives; the plan presents an ambitious vision of global environmental sustainability, seeking to mitigate the risks associated with human-induced climate change. These goals, and in particular SDG 12, propose sustainable patterns of production and consumption, incorporating a significant environmental component that reflects the need to integrate sustainable practices in various areas of development to ensure the planet’s ecological viability (Gómez Lee, 2019). This SDG focuses on reducing waste generation and achieving sustainable use and management of natural resources (Sanahuja and Tezanos Vázquez, 2017).

On the other hand, social modernization has led to substantial transformations in food consumption patterns, as well as an increase in the production of food waste in domestic contexts. It is estimated that approximately every Spanish household wasted 65.5 kg of food and beverages [MAPA (Ministerio de Agricultura y Pesca), 2022]. According to 2013 FAO data and MAPA (Spanish Ministry of Agriculture, Fisheries and Food) in the report on food waste in households, foods non-processed foods, such as fruits, vegetables, and cereals, are the most wasted foods [Morata Verdugo et al., 2020; MAPA (Ministerio de Agricultura y Pesca), 2022].

There is now a growing awareness that it is in the hands of human beings to ensure that development must be sustainable and that this sustainability can be achieved through the adoption of changes in human behavior (de Rosselló, 2019). Associated with these social changes, concerns have arisen within society about acquiring healthier eating habits. These eating habits are understood as the set of customs through which individuals prepare, consume, and even select the foods they will eat (Sánchez Socarrás and Aguilar Martínez, 2015). In this context, food systems are increasingly associated with the environmental impact and economic and social effects that ultimately affect the planet’s sustainability (Prata Gaspar et al., 2023).

Political agents have developed social initiatives to promote sustainable consumption and reduce the impact of daily activities. Education can aid these initiatives (Deskin and Harvey, 2023). Specifically, universities can teach their students to generate a set of scientific and technological criteria that enables them to promote strategies and alternatives for development in different contexts of life (Botet et al., 2018). Therefore, universities can implement the relevant actions to address and respond to the challenges of the 2030 Agenda, serving as an experimental laboratory for sustainability (Gutiérrez and Pellegrini, 2022; Gutiérrez and Blanco, 2023). In fact, some actions aimed at university students concerning food sustainability have already been implemented. They are designed to expose students to initiatives that promote a more sustainable food system (Deskin and Harvey, 2023).

However, social perceptions of these issues are primarily based on subjective and socially integrated knowledge, so individuals perceive the concept of sustainability in various ways. Knowing the perceptions of staff and students at the university is essential to understanding the need to promote a critical perspective on sustainability and the healthy food system and where the misconceptions around the topic lie. For this reason, the current study was designed to analyze the perception of the university community of Universitat Politècnica de València (UPV, Spain) on sustainability, food, and waste management, within its three campuses. The main goal of this study was to investigate the perceptions of the university community regarding the issue of sustainability. A secondary objective was to evaluate their familiarity with the sustainability resources offered by the university and their understanding of the importance of adopting sustainable daily activities. With the project results, a strategy will be developed to raise awareness and educate them on their behavior to achieve healthier and more sustainable lifestyles.



2 Materials and methods


2.1 Questionnaire design

An anonymous survey was designed, consisting of 5 thematic blocks, considering open and multichoice questions. A general block included sociodemographic questions from the participants to find out their level of education, age, gender, and who they usually lived with, in addition to adding a question about whether they followed any particular diet. For the remaining sections, the survey focused on four key aspects: (i) the concept of sustainability, (ii) healthy and environmentally friendly eating with a particular focus on the food offered on campus, (iii) waste management and food waste, and (iv) environmental awareness, more focused on the issue of recycling. The survey questions were selected based on a literature review and adapted from similar studies on ecological transition in university settings (Cubero-Juánez et al., 2017). Initiatives carried out at the UPV, such as the studies promoted by CERAI (Centre for Rural Studies and International Agriculture) in the project Sustainable Campus Objective (Álvarez, 2021; Entrena-Durán et al., 2021) and specifically its survey on food supply in the UPV (Giner and Morales, 2021) were also referenced. The survey questionnaire was prepared online using SENSESBIT software (Sensesbit, 2024). It was available on the University’s platform, accessible to all UPV members (students and staff) through a link active 24 h a day. The survey lasted approximately 15–20 min. It was active for 10 days.



2.2 Statistics analysis

The results derived from the survey were expressed as means or frequencies according to the type of questions. Word association data was processed, grouping similar terms into categories. Word cloud representations of the frequency of these categories were obtained.

The statistical analysis to interpret and correlate the results obtained in the survey was carried out through the XLSTAT v.2023.1.4 program (Lumivero, 2024). The nonparametric variance was analyzed by comparing k samples with independent Kruskal-Wallis and Friedman data for samples with related data; results with a p < 0.05 are considered significant. The same statistical analysis was carried out to differentiate between age groups and genders for the two types of participants, students and staff.




3 Results

This survey was launched to the entire university community, obtaining participation from 900 individuals. This response rate corresponded to 2.5% of the student population and 2.3% of the staff, which included teaching, research, and administrative and service professionals. When analyzing the results, it must be considered that, due to the nature of the survey, the majority of participants were students, since they are more familiar with and active on the university’s website, where the survey in question was posted.

The staff survey’s sociodemographic results show that the respondents’ age ranges from 23 to 66, with the highest participation from people over 51 (33.4%). In the students’ survey, the ages ranged from 17 to 61 years, with the highest percentage of participation among respondents between 21 and 23 years of age (32.4%).

Regarding gender, female participation is predominant among staff: 61.8 and 38.2% of women and men participated, respectively. Different studies have reported this trend, such as those by Becker (2022), Green (1996), and Becker and Glauser (2018), which show a higher likelihood of responses by women in online surveys. Similarly, in an analysis carried out by Porter and Umbach (2006), it was found that male participants showed a much lower response rate than women, giving as a possible explanation for this gender gap how men and women value actions and make decisions in the online environment (Smith, 2008; Wu et al., 2022). However, among students, there was a more balanced gender distribution, with 48.9% women and 50.3% men. A minority group (0.8%) was added that was classified as ‘I do not identify with binary gender.’

Most of the staff respondents (45.6%) lived with a partner or spouse and children. In comparison, a higher percentage of students lived with their parents or close relatives (48.4%). Concerning the education level, 86.8% of the staff surveyed had a higher level of studies, master’s or doctorate; however, in the student survey, only 11.13% marked this option, with the bachelor’s degree being the predominant option. When asked whether or not they followed a particular diet, in both cases, most respondents (70.6 and 62.5%) indicated that they did not follow any diet but were worried about it.

In the following section, the data obtained will be presented and separated by thematic blocks, including the results of the two types of surveys (students and staff).


3.1 Block 1: sustainability concept

Table 1 shows the results from the first block, corresponding to the degree of knowledge respondents held about sustainability and the various initiatives and services related to the environment within the UPV.



TABLE 1 Block 1: sustainability concept.
[image: A table comparing responses between staff and students regarding environmental awareness and initiatives at a university. It includes percentages for various questions, like familiarity with the term "sustainability," participation in university initiatives, the necessity of environmental education, and barriers to sustainability. The table also presents \(p\)-values indicating the statistical significance of differences in responses. Percentages are shown for choices like types of communication for sustainability initiatives, perceived environmental impact, and barriers such as financial constraints and lack of resources. Subscripts denote homogeneous groups according to Dunn's procedure.]

In the first question on the degree of knowledge about environmental issues, significant differences (p < 0.0001) were observed among UPV staff, particularly between the responses that correspond to little to no knowledge (categories of “nothing,” and “next to nothing”) and the other responses (“a bit,” “something,” and “a lot”). The ‘little to no options were the least chosen, indicating that the participants generally possess some level of knowledge about environmental issues. Furthermore, significant differences were noted across age groups, with individuals over 51 as the most knowledgeable on this topic, because they chose the option “A lot” with the highest frequency (14.7%).

In the student survey, the overall p-value was also significant (p < 0.0001) with results similar to those of staff; however, no significant differences were found when analyzing the data by gender and age ranges.

The next question dealt with the term sustainability, in which the participants had to choose three of the six concepts that they related to sustainability; in both cases, significant differences appeared (p < 0.0001); the most selected terms were renewable energies, packaging reuse, and biodegradable materials. This indicates that the surveyed population associates sustainability with second life and reusing materials. Significant demographic differences were observed only among age groups between >23 and < 19 to 21 with a p = 0.001 for the selective waste collection response in the student survey. No significant differences were found when analyzing the data by gender.

The following question was about the participation or knowledge of the environmental initiatives offered at the university. The results demonstrated significant differences in the student survey (p < 0.0001) between the response “I know and have participated” and the other responses, with this option being the least selected by students (only 11.9%). Conversely, this option was the most selected by staff (39.7%). This indicates that the student community needs to be more closely engaged with the environmental initiatives led at the university, as low participation poses a limitation to the university’s efforts in transitioning to an eco-friendlier system.

In both surveys, the respondents were asked if they knew of a university service dedicated to sustainability issues. The results showed significant differences in surveyed groups (p < 0.0001). The answer was satisfactory for staff (60.3%) but displayed a lack of knowledge among the student community (33.2%). This may be due to a lack of interest on the part of this group or because the means of communication are not appropriate. For this reason, the following question was asked.

The following question addressed which medium would be the most effective for publicizing information about events related to sustainability at the University; only in the case of students were there significant differences in age and gender. The mediums most voted for by women were social networks (53.08%), while men selected other options, such as the University’s website (56.1%). Therefore, it would be interesting to use the most voted communication channels as a means of communicating this type of initiative or activity.

The next question, “Do you consider environmental education necessary in the university’s academic program?” was only presented in the survey for staff; students were asked two other questions that were more focused on their teaching plan. In the first case, significant differences were found between respondents in general, since there was a very high difference between the answer ‘yes’ (86.8%) and the rest of the options, so, in general, there is awareness of the importance of introducing these topics in educational programs. The questions that were asked to the students instead were the following: “Do you consider that the topic of sustainability is incorporated into your training?” and “Moreover, “Do teachers in class emphasize sustainability issues? Do they include sustainability issues?” For the first question, significant differences appeared especially between age groups; students >23 indicated with a higher percentage the option “On the curricular “as well as the age group from 21 to 23, but the rest of the age groups were largely unclear. Similarly, significant differences were found in the answers to the second question, as most students answered “Occasionally.” These differences can be seen in Figure 1.

[image: Two side-by-side bar graphs depict survey results for men and women. Graph A shows clarity about degree opportunities, with most indicating "Yes, on the curriculum" and "I'm not clear". Graph B displays the frequency of a certain activity, with "Occasionally" and "Almost never" being the most common responses. Men and women differ slightly in their frequencies.]

FIGURE 1
 Answer students by gender. (A) Do you consider that the topic of sustainability is incorporated into your training? (B) Do teachers in class emphasize sustainability issues? Do they include sustainability issues?


In the second-to-last question, “Do you think the university has an environmental impact on its daily life?” There were also significant differences (p < 0.0001) between the answers in both surveys, bein the staff more aware of this impact than the students (answering “yes” 92.7% vs. 76.1%).

The answers of both surveys for the last question of block 1, “What do you think are the barriers to making the university sustainable?” also had significant differences (p = 0.004 and p < 0.0001) for staff and students, respectively. The most voted for and, therefore, the issue that was considered the main obstacle to the university’s green transition was the lack of resources and alternatives for staff and lack of motivation or awareness on the part of the students. In addition, significant differences were also found between the different age and gender groups in both surveys. In the staff survey, there were significant differences (p = 0.004) between men and women for the option “Economic limits” and a p = 0.019 in terms of age between >51 and < 28, the latter being the group that voted the most for the “Lack of communication” option. In the student survey, age differences were found between the >23 and < 19 groups (p = 0.02) for the “Lack of communication” option. For the option “No resources/alternatives in their menus,” significant differences appeared between the three genders, as well as the <19 and the 21 to 23 age groups.

Within this block, an open-ended question was included, in which the survey participants had to write three concepts related to green campus, eco campus, or sustainable university. In this case, a compilation of all the words was made, which were then grouped into similar concepts, noting their frequency to finally form a word cloud, as seen in Figure 2.

[image: Two word clouds comparing sustainability concepts. Image A focuses on terms like "Renewable energy," "Reuse," "Recycling," and "Public transport." Image B highlights "Zero emissions," "Sustainable energy," and "Public transport," with additional words like "Green" and "Ecological."]

FIGURE 2
 Word cloud of elicitation frequency for concepts about green, eco or sustainable campus: (A) students, (B) staff.


As shown in Figure 2A, for students, “reuse,” “recycling,” and “renewable energy” were the most repeatedly used words to describe a green campus or sustainable university. To a lesser extent, but with high frequency, they also associated university sustainability with “public transport,” “green areas,” “ecology,” or “more sustainable food.” In Figure 1B, the most prominent concepts elicited by staff were “zero emissions,” “sustainable energy,” and “public and green transport,” and the word “sustainability” also appeared less frequently.



3.2 Block 2: healthy and environmentally friendly eating

Table 2 presents the results from the second block of questions related to food, specifically that offered on the UPV campus. Except for the question, “Are seasonal and local products actively promoted on campus?” for staff (p = 0.659), significant differences were observed in the responses to each question in both surveyed groups.



TABLE 2 Block 2: healthy and environmentally friendly eating.
[image: Table comparing responses of staff and students on various food and nutrition topics at UPV. Categories include diet preference, opinion on nutrition promotion, food system changes, consumption of local products, menu choices, sustainability preferences, vending machine food quality, and characteristics of sustainable products. Each row shows the percentage response and p-value, indicating statistical significance. Similar letter notations in columns denote homogeneous groups as per Dunn's procedure.]

In the first question regarding the type of diet followed by participants, the “Mediterranean diet (healthy) was the most selected option by both staff (72.06%) and students (47.7%). Significant differences (p < 0.05) were observed in the student survey based on gender. Specifically, the Mediterranean diet was predominant among women (26%), while the traditional diet was more common among men (20.7%).

For the second question, both groups, staff and students, mostly agree with the fact that adequate food should be considered a right (91.2 and 83.1%). The data indicated significant gender differences in both surveys. Nonetheless, the predominant response in both cases was that food should be regarded as a right promoted by the university. Both surveyed groups also think there is a need for a change in the food system of the UPV (61.8 and 46.1%) and to the question, “How would you improve it?” 23.4% of the staff suggested adding more Zero km food (products that are sold and consumed locally, and therefore travel zero kilometers from their production site to their consumers) to the dishes, while 22.9% of students recommended introducing a greater variety of dishes on the menus. Significant differences (p < 0.0001) were observed in both surveys concerning age and gender for the student responses. Men suggested the addition of more variety of dishes and more Zero km food (56.2 and 58.3% respectively), while women opted for the inclusion of more vegan dishes (63.1%).

Both groups indicate occasional consumption of Zero km and local food (38.2 and 46.2% for staff and students respectively). Significant differences were identified in both surveys (p = 0.001 and p < 0.0001), especially in women. Also, most of the respondents answered “No” to the question “Do you think there is enough choice of dishes on the menus according to the Mediterranean diet/specific diets (vegan, celiac disease, lactose-free, etc.) in the UPV cafeterias?” (73.5 and 65.7%). Consistently, when asked if the menus should incorporate more organic, seasonal, or local products, approximately 80% of both groups responded affirmatively, and most of them agreed with the idea of paying more for dishes with this type of product (66.2% of staff and 58% of students responded affirmatively).

In the question of the promotion of seasonal or local products within the campus, significant differences were found only in the student survey. The results indicated that both men and women were generally unaware of any initiatives for the promotion of these products. However, age-related differences were observed, as only the younger participants were familiar with the university’s efforts in this area.

Regarding the last question about the food from vending machines across the campus and their quality, significant differences were observed only among different age groups of students. As you can see in Figure 3, respondents aged 19–23 tended to view such food as unhealthy, preferring to consume it occasionally, unlike other age groups.

[image: Bar chart displaying dietary habits categorized by age groups: under 19, 19-21, 21-23, and over 23. It compares habits like "Very caloric", "Not at all healthy", and others for men (orange) and women (blue). The highest percentage for both genders appears in the "Unhealthy" category, particularly for the 21-23 age group.]

FIGURE 3
 Student answer of the question: What do you think the food offered in vending machines is like?


In response to the question, “What do you think are the three most important characteristics of a sustainable food product?” significant differences were observed in both surveys. Staff prioritized the development of the local economy more highly (23.9%), with significant age-related differences (p = 0.005). Conversely, students considered reducing gas emissions during processing to be more critical (19.2%). When asked about fair trade, most students were unfamiliar with the term, unlike the staff (Figure 4).

[image: Word clouds comparing different keywords. Panel (A) includes terms like "Coffee," "Fruits and vegetables," "Local products," and "Feeding." Panel (B) highlights "Coffe," "Cocoa," "Products earned at living wages," and "Environmentally friendly conditions." The size of the words indicates their prominence or frequency.]

FIGURE 4
 Word cloud of elicitation frequency for products related to fair trade (A) students, (B) staff.


An open question was included, in which participants were asked to write down the products they associated with fair trade. The responses were used to create a word cloud, as seen below:

As can be seen in Figure 4A, the most mentioned words associated with fair trade were “coffee,” “fruits,” and “vegetables,” next to “cocoa,” “local products,” “feeding,” and “agriculture” and “clothes” to a lesser extent. In Figure 4B, “coffee” was the most prominent, followed by “cocoa” and “clothes” and, to a lesser extent, “products earned at living wages.”



3.3 Block 3: collection of waste and food waste

The results of this block are gathered in Table 3. In the first question, respondents were asked about the adequacy of waste management practices at the university. The results indicated significant differences in general, obtaining a similar percentage of positive considerations of waste management within the university in both cases: 83.8% in the staff survey and 82.2% in the student survey. When analyzing the age groups of the students, significant differences were found between those <19 and those over 23. The staff’s questionnaire did not show substantial differences in terms of gender or age.



TABLE 3 Block 3: collection of waste and food waste.
[image: A table summarizes survey responses comparing staff and students on various environmental questions. It includes percentage responses and p-values for topics like waste management, recycling habits, awareness of circular economy, and use of sustainability services. Statistical significance is noted, with similar response groups highlighted by letters.]

In the question, “Are awareness campaigns, environmental education, and recycling promotion carried out?” Significant differences were found in the two surveys in general, staff were more aware than students of these campaigns (45% vs. 35.3%).

Consistently, staff recycles more frequently than students (answering “Always” or “Usually” 95.6% vs. 79.2%, p < 0.0001).

The next question was about the annual quantity of waste generated by an individual, in which each respondent indicated the amount in kg of waste that they thought was generated. Significant differences were obtained for staff only at the general level (p = 0.035) and at the age and gender level for students as you can see in Figure 5. In the overall calculation of the student and staff surveys, the maximum percentage of answers was obtained in the options of 90 kg and 121 kg, respectively, so staff thinks that they produce more waste (Table 3).

[image: Two horizontal bar charts. Chart A shows the percentage distribution of men and women across weight categories: 60 kg, 75 kg, 90 kg, and 121 kg. Men are in blue, women in orange. Chart B presents the same weight categories segmented by age ranges: less than 19, 19 to 21, 21 to 23, and over 23, in brown, orange, green, and yellow, respectively. Percentages range from 0 to 20 for Chart A and 0 to 15 for Chart B.]

FIGURE 5
 Student answer to the question: are you aware of the kg of waste you generate per year? (A) By gender; (B) by age.


The same trend was observed in the question regarding their knowledge of the concept of circular economy, in which 85.3% of the staff respondents and 67.7% of students answered that they were aware of it. Because most of the participants knew this concept, we wanted to know if they put this circular economy into practice through services that are within their reach.

The results obtained for the question on the frequency with which they use services such as Too Good to Go (a mobile app in which t excess food or products from restaurants and stores that have not been sold on that day but are still fit to consume, are sold to users at a lower price) shows that, in general, respondents do not use this type of service. In addition, it was observed that male staff use it less regularly.

Finally, when answering the question “To reduce the environmental impact derived from waste from the agri-food sector, to what extent do you think each of the following activities is effective?” respondents had to classify each impact according to its importance, from “not important” to “very important.” For this reason, a statistical analysis was conducted individually for each activity. In all cases, significant differences were detected. In general, both staff and students considered that Recycling waste, Recovery of packaging and food products for energy production, and Reuse of food packaging are more effective than the Reuse of food products and Reduction in packaging weight to reduce the environmental impact of waste for the agri-food sector. Also, a statistical analysis was made using gender and age ranges. The first activity that respondents were asked to evaluate was the reduction in packaging weight. There were differences in gender in the survey of staff, where women see it more important than men, and in the survey of students, where respondents aged 19–23 gave greater importance to this activity. The second activity was the reuse of food packaging and only differences between genders (p = 0.034) in the student survey. The same happened to the effects of waste recycling. In the second-to-last activity (Reuse of food products), significant differences were observed between genders in the student survey only, where women attached more importance to these activities than the other genders surveyed. The same thing happened in this question’s last activity (recovery of packaging and food products for energy production).



3.4 Block 4: awareness

This last block focuses on how our environmental awareness affects daily practices; in Figure 6, you can see the first 3 questions of the block, and in Figure 7, the last 3 questions (For more information, see Table 4).

[image: Bar chart comparing students and employees on environmental and dietary concerns. Categories include purchasing habits affected by environmental concerns, product importance, and opinions on dietary impacts on future generations. Students and employees similarly respond that current eating patterns negatively affect future generations, with 'Yes' being the dominant response. Regarding purchasing habits, both groups show a range of influence due to environmental concern. For product impact importance, a significant portion finds it important. Each category shows varied levels of agreement between the two groups.]

FIGURE 6
 Student and employee answers to the first three questions of block 4.


[image: Bar chart depicting consumer habits related to environmental consciousness, with categories: never, almost never, occasionally, almost always, and always. Each category has six bars representing different statements about buying products packaged in reusable containers and avoiding products causing environmental damage, both from societal and environmental perspectives. The tallest bars appear in the "occasionally" category, indicating a moderate frequency of environmentally conscious purchasing behaviors.]

FIGURE 7
 Student and employee answers to the last three questions of block 4.




TABLE 4 Block 4: awareness.
[image: Table comparing staff and student responses on environmental and purchasing habits. It includes percentages for each group’s level of agreement, p-values indicating statistical significance, and shared letters showing homogeneity per Dunn’s procedure. Responses cover the impact of current eating patterns, importance of environmentally friendly products, influence of environmental concern on purchasing, use of reusable containers, and avoidance of environmentally damaging products.]

The question “Do you think current eating patterns will have adverse effects on the well-being of future generations?” obtained only significant differences at a general level, stating in both surveyed groups that current eating patterns will negatively affect our society in the future (88.2 and 80.6%, respectively, for staff and students).

Regarding the question, “How important is it that your products do not harm the environment?,” “Important” and “very important” were the two more selected categories (83.8 and 73.5%). There were significant differences in age for staff, suggesting that young people (<28 years old) give more importance than people between 44 and 51 because the products they consume do not harm the environment.

The university community generally pointed out that their environmental concerns somewhat affected their shopping habits, being “Affected a little” and “Yes, they are affected” (82.4 and 73.2% staff and students, respectively). Consistently, both groups were surveyed by “Almost always” and “Occasionally” products packaged in reusable containers (83.8 and 80%). Despite obtaining a p-value of <0.05 in general, there were only significant differences between gender and age range within the staff. Men of <28 and > 51 and women <28 and 44 to 51 were more likely to report that environmental concerns affected their habits more. Additionally, in both genders, those aged >51 indicated that they bought products packaged in reusable containers.

Regarding the impact of the product price on product choice, both groups nearly half of respondents noted that they occasionally buy cheaper products, even though their environmental impact is more significant (45.6 and 40.8%, respectively, for staff and students) and only occasionally strive to avoid products or services that cause environmental damage (54.4 and 47.7%), a higher percentage of staff versus students searched “always” or “almost always” products and services with reduced environmental impact (42.6% versus 33.7%).




4 Discussion

The study at the university, through online surveys, focused on understanding the perceptions of sustainability of students and university staff. They were assessed on their knowledge of the university’s sustainable initiatives, acceptance of the food offered on campus, waste management, and environmental awareness.

The results show that the interviewed population has basic knowledge of sustainability because, in the first question, most respondents of both sexes answered that they knew something about it. Additionally, it was observed that this level of knowledge is accentuated by age and professional maturity. Respondents generally related this concept to renewable energy and with second life and reuse of packaging.

The UPV promotes care for the environment through various initiatives, such as the celebration of the International Day of Food Waste and the agroecological market (that offers seasonal and local food once a week on campus). However, the survey revealed that participation is scarce, especially among young people, often due to unfamiliarity with these activities or lack of interest. Also, there is scarce knowledge of the students at the university units dedicated to sustainability issues. It is important to engage more students with UPV’s environmental initiatives. This information helps the university identify areas for improvement to promote consumption and awareness of eco-friendly alternatives, supporting the university’s green transition ant its daily habits.

This study, in turn, provides information on which social media the different groups considered more effective in achieving a more successful promotion of these initiatives. Additionally, it reveals which barriers they perceive as inhibiting the university from becoming more eco-friendly, and in turn, allows for the development of strategies that focus on them. For example, regardless of their professional profile, most respondents voted that social media platforms like Instagram or LinkedIn and the university’s website or even informational emails were the best option for communicating activities or initiatives. Therefore, the administrative staff’s good management of these services would be crucial to effectively deliver these communications and thus increase participation, which is often scarce in many cases. Additionally, the students noted that a lack of motivation was one of the barriers they encountered, besides a lack of resources, mostly pointed out by the staff. The university must consider both problems to encourage the community toward a greener and more environmentally friendly university. On the other hand, there is a growing concern about people’s health, which has intensified over the years. More and more consumers are looking for natural and healthy foods (De Ridder et al., 2017; Dernini et al., 2017; Oliffe et al., 2017; Vallejo-Alviter and Martínez-Moctezuma, 2017). This survey showed that 72 and 48% of staff and students, respectively, considered they eat a healthy diet based on the Mediterranean diet. Both groups agree that a change in the diet offered at the university is necessary. However, an increase in local or zero-kilometer products does not guarantee a rise in consumption due to the impact on price. The university could promote healthier diets using strategies aimed at increasing nutritional education among the university community, mainly in its cafeterias or vending machines, through posters with nutritional information or healthy tips.

Food waste is a concept well known by participants, and recycling practices are mainly routine inside and outside campus. Through the survey, the participants stated that the university carries out good waste management, although most are unaware of the initiatives associated with this topic. The participants’ recycling practices are primarily routine inside and outside campus, which suggests that the university community is aware of the importance of waste separation in facilitating its management and treatment. A generational gap in the use of services based on the circular economy, such as Too Good to Go, was detected. The use of these platforms is more extended among university students than among staff. As in this study, the average age of the respondents who use this application was between 20 and 34 years, most of whom have a university education. Moreover, it is an appropriate educational tool to reduce food waste and enable the shift toward more sustainable food systems (da Fonte Pacheco, 2022).

Regarding purchasing habits in general, there is a concern about the impact caused by their production, and there is a certain social awareness when buying one product or another. These results agree with previous studies that indicate a growing environmental awareness in academic environments (Morata Verdugo et al., 2020).

The study provides a comprehensive view of perceptions and behaviors related to sustainability within the UPV, identifying strengths (the results highlight a good knowledge base) and areas for improvement, specifically in participation and motivation to maintain healthy and sustainable practices in all areas. Integrating these findings into university policies and programs can facilitate a more effective transition toward sustainable practices and foster an environmentally conscious culture among the entire university community.



5 Limitations and future studies

The participation amounted to 2.5% of the students and 2.3% of the staff, representing only some of the university community. According to other authors (Andrade, 2020), the methodological limitations in online surveys could be an inadequate description of the target population and uncontrolled respondents, increasing biases.

For future studies, increasing the number of participants and the duration of data collection is suggested. Mixed methods, including interviews and focus groups, could be used to better understand perceptions and behaviors.
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Objective: This study explored the influence of physical activity (PA) and mobile phone addiction tendency (MPAT) on depression among Chinese undergraduate students, testing the mediating effect of MPAT and the moderating effect of gender.
Methods: The International Physical Activity Questionnaire–Short Form (IPAQ-SF), the Mobile Phone Addiction Tendency Scale (MPATS), and the Center for Epidemiologic Studies Depression Scale (CESD-S) were administered to 2,121 Chinese undergraduates (46.25% male, aged 19.74 ± 1.822 years) from 10 public and private colleges and universities. Analyses on the mediating effects of mobile phone addiction tendency and the moderating effects of gender were conducted using the PROCESS macro (Version 3.5).
Results: There was a significant gender difference in undergraduates' PA (r = 0.193, Cohen's d = 0.394, P < 0.001), while the gender differences in MPAT and depression were not significant (P > 0.05). The influence of PA (β = −0.189) and MPAT (β = 0.435) on depression was significant (P < 0.001). The mediating effect of MPAT on PA affecting depression was significant, with a mediating effect size of 15.0%. Moreover, gender moderated the influence of PA on depression, and it also moderated the influence of MPAT on depression.
Conclusion: The conclusions corroborate and clarify that MPAT partially mediated the association between PA and depression, and the mediation effects were moderated via gender. This indicates that increasing undergraduates' PA level could effectively avoid MPAT and thus alleviate their depression. Although caution needs to be taken when inferring causal relationships in a cross-sectional design, the present study advances understanding of how undergraduates' PA was related to depression. It also illustrates that educators and parents should pay more attention to undergraduates' PA.
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1 Introduction

Depression is a common type of persistent negative emotional state, and the World Health Organization noted that it is the second most likely cause of human disability or death (Martin and Cremeens, 2014). In China, undergraduates are a high-risk group for depressive symptoms (Gu, 2014). Clinical and nonclinical experimental studies have shown that although medication or psychological intervention can alleviate the symptoms of depression to some extent, these therapies are not completely effective and have certain limitations and side-effects, or they are associated with recurrence of depression (Hetrick et al., 2017; Maalouf and Brent, 2012). Moreover, adhering to regular and sufficient physical activity can benefit both the human body and mind, and it is an effective treatment method for many psychological disorders (Cleber et al., 2018; Wang, 2021). Self-efficacy theory postulates that mastering a task is one of the strongest sources of self-efficacy (Bandura, 1997). Correspondingly, it may be that individuals could enhance their sense of efficacy and confidence in coping with depression by mastering motor skills and demonstrating motor abilities. Previous research studies have suggested that the degree or frequency of participation in sports is negatively correlated with individual depressive symptoms (Mcdermott et al., 1990; Mcmahon et al., 2017). Moreover, high, medium, and low-intensity physical activity were all found to be associated with an improvement of depressive symptoms, with high-intensity physical activity showing better effectiveness and leading to a higher rate of depressive symptom relief (Hughes et al., 2013). However, several empirical studies have drawn different conclusions, suggesting that physical activity does not have the same functions as antidepressants and cannot directly predict depression but may act indirectly on depression through certain psychological mediators (Chu et al., 2009; Marco et al., 2005). Thus, the following questions arise: can physical activity affect the depression of undergraduates? And what is the intrinsic mechanism in the relationship between physical activity and depression? These issues have not been empirically explored to date.

Recent studies have also found that undergraduates' depression is intricately related to their physical activity and mobile phone addiction tendency. On the one hand, severe mobile phone addiction tendency can lead to negative emotions such as social exclusivity and loneliness, and can even exacerbate depression (Zeng et al., 2022; Ivanova et al., 2020). Behavioral addiction theory postulates that behavioral addiction can lead to many psychological disorders (e.g., depression, anxiety; West and Blackwell, 2015). Although such addiction has not yet been officially recognized by international manuals such as the DSM-5 and the APA, several studies (Demirci et al., 2015; Li et al., 2019) have studied the effect of this phenomenon. Elhai et al. (2016) also observed that people with severe mobile phone addiction tendency tend to center their lives around using phones, but in real life, they might experience depressive symptoms such as low mood and decreased interest in activities (Elhai et al., 2016). On the other hand, several recent empirical studies have found that active and regular physical activity is a feasible strategy for promoting health and preventing diseases, as well as being an effective intervention measure to alleviate the tendency toward mobile phone addiction (Yang et al., 2020). Studies have also found a negative correlation between physical activity and mobile phone addiction tendency among undergraduates: the more physically active they were, the lower the likelihood of mobile phone addiction tendency (Chen and Zhang, 2021; Yang et al., 2019; Kim et al., 2015).

Previous studies have assessed the independent effect of physical activity or mobile phone addiction tendency on undergraduates' depression (Ivanova et al., 2020; Tao et al., 2020). Nonetheless, fewer studies have comprehensively explored the influence of physical activity and mobile phone addiction tendency on depression among Chinese undergraduates. Stimulus-organism-response (S-O-R) theory postulates that external stimuli could elicit responses through an individual's internal state (West and Blackwell, 2015). Wang (2021) and Xu (2021) observed that one's psychological state plays a mediating role (e.g., sport motivation, subjective exercise experience, mindfulness, and perceived social support) in the relationship between physical activity and depression. More than this, gender socialization theory holds that as children master and internalize the system of “gender,” they learn to recognize attributes, attitudes, and behaviors that are typical of or considered appropriate for each sex (Carter, 2014; Fagot et al., 2012). Chen and Zhang (2021) observed that due to the combined influence of individual social gender, natural gender, and other factors, undergraduates exhibit gender differences in many aspects of behavior, psychology, and emotional experiences (Chen and Zhang, 2021). Therefore, in the present study, a research hypothetical model was constructed and tested (Figure 1). The study aimed to examine the internal mechanism linking physical activity and depression among Chinese undergraduates through empirical research, as well as to explore the mediating effect of mobile phone addiction tendency and the moderated effect of gender. This could be helpful in preventing and addressing many potential problems in the academic and personal lives of undergraduates.


[image: Flowchart illustrating relationships between four concepts: Mobile Phone Addiction Tendency, Physical Activity, Depression, and Gender Interaction (GenderInt). Arrows depict influences from Physical Activity and Depression to Mobile Phone Addiction Tendency, with Gender Interaction connecting to both Mobile Phone Addiction Tendency and Depression.]
FIGURE 1
 The research hypothetical model. GenderInt = The interaction term between gender and the independent variable.




2 Materials and methods


2.1 Data and participants

Following the sampling principle of combining stratified cluster random sampling with convenience sampling, cities were categorized in this study into two types: provincial capital cities and general cities. Five universities were selected from each type of city, and one class per grade level from each university was selected as the sampling unit. The cross-sectional data presented in this paper were elicited from 2,458 Chinese undergraduates from 10 public and private colleges and universities in Zhejiang Province, Jiangsu Province, and Shanghai in November 2021. Data collection was completed in classroom settings. By scanning a QR code with their phones, participants were able to access the electronic questionnaires. A total of 337 invalid questionnaires were excluded based on criteria for invalid scales, such as missing data on the frequency or time of physical activity of any intensity, testing of the item of reverse scoring, response rates less than 85 percent, and where the answer was clearly inconsistent with the facts. Eventually, 2,121 valid questionnaires were retained. The age range of the survey participants was from 16 to 22 years (three undergraduates did not specify their age), with a mean age of 19.74 years (SD = 1.822 years), and 46.25% of the sample comprised males. The number of students from first to fourth year of university was 519, 534, 598, and 470 respectively. The sample size of this analysis met the social survey sample size standard, determined using a G*Power test. The study protocol was approved by the Ethics Committee of Sanda University. Before the survey was administered, written informed consent was obtained from all participants. In addition, 273 undergraduates repeated the survey on November 28, 2021 and December 18, 2021, with a 21-day interval. The final paired sample size was 251.



2.2 Measures
 
2.2.1 Physical activity

Seven items from the International Physical Activity Questionnaire–Short Form (IPAQ-SF) by Meeus et al. were used to measure participants' physical activity (Meeus et al., 2011). Six of the seven items asked participants to specify their level of physical activity during the last seven days, and the remaining item asked them to specify their sedentary time in the working day (such as how many hours and minutes per day). IPAQ-SF was used to investigate the weekly frequency and cumulative time of each physically intense activity. Based on the metabolic equivalent (MET) levels obtained, each physically intense activity was assigned a rate of relative energy expenditure according to the equation provided by Meeus et al. Among them, walking was assigned a MET score of 3.3, medium-intensity physical activity was assigned a MET score of 4.0, and high-intensity physical activity was assigned a MET score of 8.0. Besides these four subscores, a total score was calculated by counting the METs minutes of the first three categories together. Moreover, data cleaning, truncation, abnormal value elimination, and evaluation of physical activity level and grouping were carried out according to the scholars' experience in measurement. The physical activity groupings were as follows: high (i.e., the total duration of various high-intensity physical activities was ≥ 3 days and the total weekly physical activity level was ≥ 1,500 MET min/w, or physical activity of three intensities totaling ≥ 7 days and a total weekly physical activity level of ≥ 3,000 MET min/w); moderate (i.e., various high-intensity physical activities for at least 20 min per day and totaling ≥ 3 days, or various moderate-intensity and/or walking activities for at least 30 min per day and totaling ≥ 5 days, or the total amount of physical activity of three intensities was ≥ 5 days and the total weekly physical activity level was ≥ 600 MET min/w); and low (i.e., no activity reported, or some activities we reported but did not meet the above criteria for medium to high groupings; Fan et al., 2014; Weston et al., 1997). This scale had previously been confirmed by Chinese scholars to have good reliability and validity (Chen and Zhang, 2021). In this study, the Cronbach's coefficient (α) was 0.713, and the stability coefficient of repeated measures was 0.447 (P < 0.01).



2.2.2 Mobile phone addiction tendency

Sixteen items from the Mobile Phone Addiction Tendency Scale (MPATS) by Xiong et al. were used to measure participants' internet addiction (Xiong et al., 2012). These sixteen items asked participants to specify their frequency of using smart phones to access the internet (such as browsing websites, chatting, brushing microblogs, playing games) during the past month. This scale has four factors: withdrawal symptoms, salience, social comfort, and mood changes. Responses were coded on a five-point Likert scale ranging from 1 (Not at all) to 5 (Always so), with higher scores indicating a greater severity of internet addiction. This scale had previously been confirmed by Chinese scholars to have good reliability (Cronbach's α was 0.927; Chen and Zhang, 2021). The exploratory factor analysis (EFA) revealed a cumulative contribution rate of 71.156%, KMO=0.948, and the score from Bartlett's sphericity test reached a significant level (Chi Square = 3,085.500, df = 120, P < 0.001). Confirmatory factor analysis resulted in the following values: x2/df (98) = 3.854, GFI = 0.956, NFI = 0.980, IFI = 0.988, NNFI = 0.987, CFI = 0.988, SRMR = 0.0380, RMSEA = 0.067, 90% CI [0.087, 0.108]. In this study, the Cronbach's coefficient (α) was 0.943, and the stability coefficient of repeated measures was 0.597 (P < 0.01).



2.2.3 Depression

Twenty items from the Center for Epidemiologic Studies Depression Scale (CES-D) by Radloff (1977) were used to measure depression. These twenty items asked participants to specify how often they had felt or behaved a certain way during the past week, such as feeling they could not “shake off the blues,” even with help from family or friends. Responses were coded on a four-point Likert scale ranging from 1 (Rarely [namely, less than 1 day] or none of the time), 2 (Some or a little of the time, namely 1–2 days), 3 (Occasionally or a moderate amount of time, namely 3–4 days), to 4 (Most or all of the time, namely 5–7 days), with higher scores indicating a greater severity of depression. This scale had previously been confirmed by Chinese scholars to have good reliability (Cronbach's α was 0.874; Chen et al., 2019). Exploratory factor analysis (EFA) revealed a cumulative contribution rate of 64.053%, KMO = 0.956, and the score of the Bartlett's sphericity test reached a significant level (Chi-Square = 4,872.784, df = 190, P < 0.001). Confirmatory factor analysis resulted in the following values: x2/df(169) = 4.220, GFI = 0.900, NFI = 0.957, IFI = 0.987, NNFI = 0.983, CFI = 0.987, SRMR=0.0472, RMSEA = 0.073, 90%CI[0.096, 0.111]. In this study, the Cronbach's coefficient (α) was 0.961, and the stability coefficient of repeated measures was 0.633 (P < 0.01).




2.3 Statistical analyses

First, the Mann–Whitney U test was used to assess gender differences in the data. Second, each variable (i.e., mobile phone addiction tendency and physical activity) was regressed on depression. Third, analyses on the mediating effects of mobile phone addiction tendency and the moderating effects of gender were conducted using the PROCESS macro (Version 3.5, model 59 for moderated mediation; Hayes, 2013) in SPSS (Version 26.0). Lastly, the formula R2mid = r2MY-(RY,MX2-r2XY) was used to measure the mediating effect of mobile phone addiction tendency, where r2MY is the square of the correlation coefficient between the mediator variable and the dependent variable, RY,MX2 is the rate of variation of the overall regression effect of the independent variable and the mediator variable on the dependent variable, and r2XY is the square of the correlation coefficient between the independent and dependent variables (Fairchild et al., 2009).




3 Results


3.1 Gender differences analysis

The results of the Mann–Whitney U-test for gender differences are shown in Table 1. There was a significant gender difference for physical activity (r = 0.193, Cohen's d = 0.394, P < 0.01). In particular, the physical activity level of males (1.29 ± 0.629) was significantly higher than that of females (1.09 ± 0.346).

TABLE 1  Results of Mann–Whitney U Test for gender differences.


	Variable
	PA
	MPAT
	Dep.





	Mann-Whitney U
	7,540.000
	7,991.500
	8,492.000

 
	Z
	−3.082
	−0.960
	−0.204

 
	P
	0.002
	0.337
	0.838

 
	Male(M ± SD)
	1.29 ± 0.629
	41.69 ± 13.303
	9.83 ± 10.304



	Female(M ± SD)
	1.09 ± 0.346
	39.82 ± 15.550
	12.03 ± 14.621





PA, physical activity; MPAT, mobile phone addiction tendency; Dep, depression.






3.2 Correlation analysis

The partial correlation analysis with gender, age and grade as control variables are shown in Table 2. As can be seen, physical activity was related to mobile phone addiction tendency (r = −0.544, P < 0.001) and depression (r = −0.210, P < 0.001). Furthermore, there was a significant positive correlation between mobile phone addiction tendency and depression (r = 0.442, P < 0.001).

TABLE 2  Partial correlation analysis of each variable.


	Variable
	PA
	MPAT
	Dep





	PA
	1.000
	
	

 
	MPA
	−0.544***
	1.000
	



	Dep
	−0.210***
	0.442***
	1.000





***P < 0.001.

PA, physical activity; MPAT, mobile phone addiction tendency; Dep, depression.






3.3 Regression analysis

Table 3 shows the results of the regression analyses, with physical activity and mobile phone addiction tendency, respectively, as independent variables and depression as the dependent variable, and with gender, age and grade as control variables. Physical activity had a significant negative impact on depression (F(1,2119) = 11.191, β = −0.189, T = −3.341, Radj2 = 0.033, P = 0.001, 95%CI[0.054, 0.217]). Moreover, mobile phone addiction tendency had a significant positive impact on depression (F(1,2119) = 70.081, β = 0.435, T = 8.371, Radj2 = 0.186, P = 0.000, 95%CI[0.276, 0.446]).

TABLE 3  Regression analysis of the effect of physical activity and mobile phone addiction tendency on undergraduates' depression.


	Variable
	Dep





	
	B
	SE
	β
	T
	F
	Radj2
	P
	LLCI
	ULCI

 
	PA
	−4.946
	1.481
	−0.189***
	−3.341
	11.161
	0.033
	0.001
	0.054
	0.217



	MPAT
	0.361
	0.043
	0.435***
	8.371
	70.081
	0.186
	0.000
	0.276
	0.446





***P < 0.001.

Radj2 = Adjusted R2.

PA, physical activity; MPAT, mobile phone addiction tendency; Dep, depression.






3.4 Moderated mediation analysis

Tables 4, 5, and Figure 2 present the analysis of the indirect impact of physical activity on depression. In Model 1, physical activity had a significant negative impact on mobile phone addiction tendency (F(3,2117) = 42.579, 95%CI[−29.358, −9.750], P < 0.001), but the moderating effect of gender was not significant (FInt_1(1,2119) = 0.200, 95%CI[−4.726, 7.510], P = 0.655 > 0.05). In Model 2, physical activity had a significant negative impact on depression (T = −1.998, 95%CI[−16.673, −0.305], P < 0.05), and the positive impact of mobile phone addiction tendency on depression was significant (T = 7.619, F(5,2116) = 16.787, 95%CI[0.018, 0.305], P < 0.001). In addition, there was a significant positive moderating effect of gender on the impact of physical activity on depression (F(1,2116) = 3.940, 95%CI[0.058, 13.486], P < 0.05) and on the impact of mobile phone addiction tendency on depression (F(1,2116) = 6.730, 95%CI[0.075, 0.544], P < 0.01). Furthermore, the mediating effect size of mobile phone addiction tendency was estimated to be 0.150.

TABLE 4  Test of the indirect effects.


	Variable
	Model 1 (dependent variable: MPAT)
	Model 2 (dependent variable: Dep)





	
	Coefficient
	SE
	T
	P
	LLCI
	ULCI
	Coefficient
	SE
	T
	P
	LLCI
	ULCI

 
	Constant
	61.619***
	6.000
	10.27
	0.000
	49.812
	73.426
	15.981
	10.963
	1.458
	0.146
	−5.593
	37.555

 
	Gender
	−0.089
	4.013
	−0.022
	0.982
	−7.985
	7.808
	−18.068*
	8.130
	−2.222
	0.027
	−34.069
	−2.068

 
	PA
	−19.554***
	4.982
	−3.925
	0.001
	−29.358
	−9.750
	−1.769*
	1.619
	−1.998
	0.049
	−16.673
	−0.305

 
	MPAT
	
	
	
	
	
	
	0.392***
	0.051
	7.619
	0.000
	0.018
	0.305

 
	Int_1
	1.392
	3.101
	0.448
	0.655
	−4.726
	7.510
	6.772*
	3.412
	1.985
	0.048
	0.058
	13.486

 
	Int_2
	
	
	
	
	
	
	0.309**
	0.119
	2.594
	0.010
	0.075
	0.544

 
	Radj2
	0.299
	
	
	
	
	
	0.320
	
	
	
	
	



	F
	42.579
	
	
	
	
	
	16.787
	
	
	
	
	





*P < 0.05, **P < 0.01, ***P < 0.001.

Radj2, Adjusted R2.

PA, physical activity; MPAT, mobile phone addiction tendency; Dep, depression; Int_1, PA × Gender; Int_2, MAPT × Gender.




TABLE 5  Bootstrap test of the indirect effects.


	Model
	Interaction term
	ΔR2
	F
	df1
	df2
	P
	LLCI
	ULCI





	1
	Int_1
	0.001
	0.200
	1
	2,119
	0.655
	−4.726
	7.510

 
	2
	Int_1
	0.010
	3.940
	1
	2,116
	0.048
	0.058
	13.486



	
	Int_2
	0.018
	6.730
	1
	2,116
	0.010
	0.075
	0.544





Int_1, PA × gender; Int_2, MAPT × gender.





[image: Flowchart depicting relationships between physical activity, mobile phone addiction tendency, and depression. Arrows show connections with beta and p-values, highlighting Gender interactions. Key values are: β=-0.35, P<0.001; β=0.41, P<0.001; R²=0.018, P=0.010; β=0.068, P=0.032<0.05; R²=0.010, P=0.048.]
FIGURE 2
 The model of moderated mediation. GenderInt_1 = PA × gender, genderint_2 = MAPT × gender.





4 Discussion


4.1 Gender differences

Analysis of the cross-sectional data from 2,458 Chinese undergraduates showed that there was a significant gender difference in undergraduates' physical activity (r = 0.193, Cohen's d = 0.394, P < 0.01), with males demonstrating a significantly higher physical activity level than females. This result is generally consistent with previous research findings (Chen and Zhang, 2021). As is well known, traditional gender role norms assign different codes of conduct and behavior patterns to males and females, and it is generally believed that females should exhibit a gentle and quiet temperament, while males should exhibit traits of independence and competitiveness. Due to this gender role cognition, the behavioral cognition, choices, and habits of males and females during socialization tend to develop in the direction expected by society (Piaget, 1964). Therefore, under normal conditions, in their daily lives, undergraduates exhibit a differentiated pattern whereby males prefer movement and females prefer stillness. In addition, from the perspective of the intensity and content of daily physical activity among undergraduates, the study found that females tended to focus more on low-intensity physical exercise. In contrast, males were relatively energetic and active, often exhibiting a fairly high amount of physical activity in their daily activities and also choosing physical exercise with a certain level of intensity and resistance as their preferred form of physical activity (Yang et al., 2017). In short, gender differences in undergraduates' physical activity may be related to gender-differentiated behavioral patterns and activity content.

The analysis found no significant gender difference between undergraduates' mobile phone addiction tendency and depression. This finding is consistent with previous research findings (Chen and Zhang, 2021; Zhang et al., 2019a,b). There may be two possible reasons for this finding. First, although there may be differences in the preferences and purposes of mobile phone use between males and females (e.g., males preferring to play mobile games and females preferring to shop on apps and watch short videos/live broadcasts), there are similarities in terms of high-frequency loss of control, forced mobile phone use, and emotional responses after withdrawal (e.g., anxiety, unease, and disappointment) among both males and females. This is consistent with the current situation in China, where the proportion of male and female adolescent internet users is basically equal (China Internet Network Information Center, 2021-02-03). Moreover, both males and females inevitably experience difficulties in interpersonal communication or feel pressure in life events. When these challenges are not handled properly or adjusted to in a timely manner, they can lead to a series of similar depressive emotions such as feelings of loss, sadness, and hopelessness. In summary, the gender homogeneity of undergraduates' depression may be related to similar external environmental pressures and life stress stimuli experienced by both males and females.



4.2 Effects of physical activity and mobile phone addiction tendency on depression

The findings of the present study indicated that undergraduates' physical activity had a significant negative impact on depression. Previous studies have confirmed that physical activity can reduce the risk of depressive symptoms (Jaworska et al., 2019; Mcdermott et al., 1990; Mcmahon et al., 2017). For instance, Paluska et al. suggested that regular physical activity can quickly divert attention from the sadness and pain caused by stress, thereby reducing symptoms of depression (Paluska and Schwenk, 2000). In other words, engaging in moderate physical activity can enrich undergraduates' positive emotions, enhance their interest in life, and thus alleviate depression. In addition, the study also found that the effect of physical activity on undergraduates' depression was relatively low (R2 = 0.033). This finding confirms those of previous studies, namely that although physical activity has a certain explanatory power for depression, its antagonistic effect on depression is weak and might operate through other mediators (Hughes et al., 2013; Wang, 2021; Xu, 2021). Furthermore, in terms of physical activity intensity, both males (M = 1.29) and females (M = 1.09) engaged in a moderate to low level of physical activity intensity. Compared to moderate to high-intensity physical activity, low-intensity physical activity may not have a specific purpose (such as strengthening the body and soothing emotions), and it is mostly a casual low-energy form of body activity (such as simple dynamic behavior or household chores). Therefore, individuals can feel less external pressure, and the intensity of dominant emotional experiences will also be weaker. This viewpoint is supported by the diathesis-stress theory, which posits that there is a dose–response relationship between the stress intensity of life events and the intensity of depression (Hartman et al., 2019; Monroe and Simons, 1991).

The analysis showed that mobile phone addiction tendency had a significant positive impact on depression among undergraduates. Zhou et al. (2010) suggested that depression involves a lack of positive emotions and an increase in negative actions. Mobile phone addiction tendency, as a negative behavior involving non-addictive substances, can lower people's sleep quality, affect their social interaction ability, and lead to feelings of loneliness, alienation, and even reduce self-control and aggravate depression (Tao et al., 2020). In fact, for individuals, mobile phone addiction tendency is often accompanied by an indifference to the surrounding environment, neglect of real life, and confusion and disregard for in-person interpersonal communication. Addicts are prone to lacking the ability to cope with real-life events, often immersing themselves in virtual online worlds or fantasies. This behavior can lead to the development of anxiety and depression (e.g., experiencing anxiety when without access to a mobile phone, compulsive dependence on mobile phones, and panic when trying to quit mobile phone use; Chen et al., 2019; Zhang et al., 2019a,b). In short, mobile phone addiction tendency is a trigger of undergraduates' depression, and the higher level of addiction, the more severe the depression. This viewpoint is supported by behavioral addiction theory, which posits that behavioral addiction can lead to many psychological disorders (e.g., depression; West and Blackwell, 2015).

The analysis also found that mobile phone addiction tendency had a significant mediating effect on the impact of physical activity on depression among undergraduates, with a mediating effect size of 15.0%. This finding confirms those of previous studies, namely that although mobile phone addiction tendency can mediate the effect of physical activity on depression in undergraduates, physical activity might also operate on depression through other mediators (e.g., sport motivation, subjective exercise experience, mindfulness, and perceived social support; Wang, 2021; Xu, 2021). The finding also indicates that intense and regular physical activity of a reasonable intensity could not only help improve undergraduates' social coping ability and social capital but could also help them to avoid mobile phone addiction tendency and improve their physical and mental health. In other words, appropriate physical activity could make people pay more attention to their emotions and experiences, thus reducing the desire for compulsive use of mobile phones; this could act to enhance their sense of joy and happiness in life, mitigating symptoms of depression such as anxiety and feelings of loss. Moreover, intense physical activity could correspondingly reduce the time, frequency, and impulsiveness of mobile phone use in leisure time, thereby enhancing self-identity and self-esteem, increasing confidence in coping with stress events, and alleviating depressive symptoms such as hopelessness and pessimism. Furthermore, adhering to regular and moderate physical activity is an effective way to enhance social communication skills and promote peer relationships, and it could effectively enhance social identity, meet relationship needs, and thus counteract depression. This viewpoint is supported by stimulus-organism-response (S-O-R) theory, which posits that external stimuli (e.g., physical activity) could elicit responses (e.g., depression) through an individual's internal state (e.g., mobile phone addiction tendency; Mehrabian and Russel, 1974).

The Bootstrap method confirmed that gender regulated the impact of physical activity on depression, as well as the impact of mobile phone addiction tendency on depression. Specifically, compared to female students, intense and regular physical activity was more likely to alleviate male students' mobile phone addiction tendency, leading to lower levels of depression. This finding integrates theoretical viewpoints such as coping style theory, gender role theory, and gender socialization theory. Coping style theory postulates that under the stimulation of external stressors, females tend to experience negative emotions through rumination and adopt negative ways to deal with problems, while males tend to consciously shift their attention to neutral or pleasant thoughts and behaviors through distraction and find positive ways to alleviate depression (Gomez-Baya et al., 2017; Nolen-Hoeksema, 1987). Thus, more intense physical activity is more likely to enhance the pleasure and sense of achievement of male students, as well as helping with their self-esteem and relationship needs. They are also more likely to avoid compulsive and impulsive phone dependence behaviors, thereby alleviating depressive tendencies such as feelings of loss and anxiety. In addition, from the perspective of gender role theory and personality traits theory, stereotypes formed by social gender concepts could lead to different behaviors and thinking patterns between males and females (Eagly and Wood, 2012; O'Neil, 1981). Compared to the female students in the sample, the male students were relatively active, and could participate in high-intensity physical exercise. Correspondingly, they were more likely to gain confidence and self-esteem, alleviating depression. In summary, engaging in appropriate forms of physical activity was found to be more beneficial for improving or regulating the lifestyle of male students, helping to reduce negative behavior or feelings of loss of control, and thereby improving emotional experiences and alleviating depression. This viewpoint is supported by gender socialization theory, which posits that from childhood, people learn to recognize attributes, attitudes, and behaviors that are typical of or considered appropriate for each sex (Carter, 2014; Fagot et al., 2012).



4.3 Practical implications

The present study advances understanding of how undergraduates' physical activity is related to depression. The conclusions drawn can provide practical reference for formulating physical activity intervention strategies for undergraduates with mobile phone addiction tendency and depression. The findings also illustrate that educators and parents should pay more attention to undergraduates' physical activity.



4.4 Limitations

First, this study used a cross-sectional design, which limits the ability to provide strong evidence of causality. Future studies could use longitudinal or experimental research to explore the causal relationship between physical activity, mobile phone addiction tendency, and depression. Second, this study did not analyze whether different intensities of physical activity would lead to differences in the mediating effect. Future studies could explore the differences in the impact of low, medium, and high-intensity physical activity on mobile phone addiction tendency and depression tendencies among undergraduates. Third, this study focused primarily on undergraduates, and more research is needed to explore whether the results apply to other samples, such as children and adolescents. Fourth, the mediating effect of MPAT was reported as 15.0% in this study, which indicates that the effects of physical activity on depression among undergraduates might also be mediated by other psychological factors. Future studies should focus on integrating more variables. Despite these limitations, this study reinforces previous research by revealing the mediating and regulating mechanisms between physical exercise and depression.




5 Conclusion

This study found that male Chinese undergraduates were more likely to engage in physical activity than females. Increasing undergraduates' physical activity could alleviate their depression, while mobile phone addiction tendency would serve to increase their depression. Furthermore, improving undergraduates' physical activity level could indirectly alleviate depression through the avoidance of mobile phone addiction tendency. Moreover, compared to females, increasing the amount of physical activity would make it easier to avoid mobile phone addiction tendency among male undergraduates, thus acting to more easily alleviate depression. The present study advances understanding of how undergraduates' physical activity is related to depression. The conclusions drawn can provide practical reference for formulating physical activity intervention strategies for undergraduates with mobile phone addiction tendency and depression. The findings also illustrate that educators and parents should pay more attention to undergraduate students' physical activity.
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Question Answer Staff % p-value Students % p-value
Do you think current eating patterns will have o 8824 00001 80.59° <0.0001
negative effects on the well-being of future No 147 562
generations? 1do not have an opinion 1029 1379
Not important 0.00 0.000 Le1 <0.0001
Unimportant 0.00 142
How important is it that the products you consume
Somewhat important 16.18" 2048
do not harm the environment?
Important 4853 39.76°
Very important 3529° 3373
‘They are never 0.00 <0.0001 562 <0.0001
Almost never 1029° 1767
1 consider that my purchasing habits are affected
Affected alitle 4853 4525
by my concern for the environment
Yes, they are affected 3382 2798
‘They are very affected 735 348
Never 0.00 <0.0001 469" <0.0001
Almost never 1029 1673
Whenever I can, I buy products packaged in
Occasionally 4412 4592
reusable containers
Almost always 3971° 2503
Always 588 763
Never 735 <0.0001 258 <0.0001
Almost never 253 1058
T generally buy the lowest priced product,
M prieecp Occasionally 4559 4083
regardless of its impact on society/environment
Almost always 253 36.55°
Always 0.00 9.50°
Never 0.00 <0.0001 348 <0.0001
Almost never 249 15.26"
1 strive to avoid products or services that cause
Ocaasionally 5441° 47.66'
environmental damage
Almost always 3382 562
Always 882 2798

p-value < 0,05 indicates statistically significant differences in responses between. The same letters in columns indicate homogeneous groups according to Dunn's procedure.
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Question Answer Staff p-value Students p-value
Do you think that within the university, there is good Yes 8382 <0.0001 8324 <0.0001
waste management (organic, paper, plastic, etc.)? No 1618 1676
Are awareness campaigns, environmental education,and  Yes 4559 0.009 3525 <0.0001
recycling promotion carried out? No 2059 1358
Tdo not know 3820 51.21¢
How often do you recycle? Never 0.00 <0.0001 L3¢ <0.0001
Almost never 294 670"
When I remember 147 1273
Usually 3971° 44240
Always 5588 34.99°
We are all concerned about food waste, but are you aware | 60 kg 1912 0,035 14.21° <0.0001
of the kg of waste you generate per year? Indicate the 75kg 1618 1662
option o the amount of kg you think you generate ina g PPy P
b 121kg 3529 2842
Do you know the concept of circular economy? Yes 8529 <0.0001 67.69" <0.0001
No 294 15.68"
Ido not have an opinion 176" 1662
How often do you use Too Good to Go or similar Never 5882 <0.0001 45440 <0.0001
services? Sometimes. 20.59° 30,03
Occasionally 176 18.10°
Regularly 882 576"
Every day 0.00 067
To reduce the environmental impact of waste from the Reduction in packaging 0.00 0.002 670" <0.0001
agri-food sector, to what extent do you think each of the  weight 1324 2105
following activities s effective? e pren
Notimportant
Urnimportant 38240 25.60°
Somewhat important 176 s
Important Reuse of food packaging 000 <0.0001 094 <0.0001
Very important 147 349"
588 1005
3824 3338°
5441° 52140
Recyeling waste 0.00 <0.0001 L1# <0.0001
0.00 L1
441 536"
2 2493
70.59° 67.43°
Reuse of food products 0.00 <0.0001 228 <0.0001
588 617
7 2185
B 3713
45.59° 3257
Recovery of packaging 0.00 <0.0001 107 <0.0001
and food products for 147 .
energy production s P
3971° 25.74¢
7059 59250

p-value < 0.05 indicates statistically significant differences in responses between. The same letters indicate homogeneous groups according to Dunn's procedure.
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Ques

n swer

How would you con: Traditional (local)
Vegetarian

Mediterranean diet (Healthy)
Vegan

Flexitarian

Detox

Hypocaloric/hypercaloric

Do you think adequate nutrition should Yes
be considered a right to be promoted by the No

university?
¥ 1 do not have an opinion

Do you think there is a need for any change in the  Yes
UPV’s food system? No
1do not have an opinion
How would you improve it? Choose 3 of the Menus with more eco-friendly products
following proposals: More Vegan/Vegetarian Menu Options
Highest number of km0 product
Less caloric menus
Greater variety of dishes
More fruit on offer
How often do you consume km0 or local products? | I never consume
Almost never
Occasional use
Every month
I consume every day

Do you think there is enough choice of menu Yes

dishes according to the Mediterranean diet/specific o
diets (vegan, celiac disease, lactose-free, ctc) in the

UPV cafeterias?

Do you think UPV's cafeterias’ menus should Yes
incorporate organic,seasonal, or local products to o

‘make them more sustainable? N
Tam indifferent

Would you be willing to pay more for it? Yes

Are seasonal and local products actively promoted  Yes

2
on campus? No

Thave rarely seen any initiative promoting

it

What do you think the food offered in vending Notatall healthy
machines is like? Unhealthy
Healthy
Very caloric
Not very varied

To eat occasionally

‘What are the three most important characteri

Use renewable energies during the

of a sustainable food product? production process

Composite packaging with biodegradable

materials
Animal welfare information

Reduce greenhouse gas emissions during

production

Contribute to the development of the

local economy
Limit waste during production

Promoting organic farming

p-value < 0,05 indicates statistically significant differences in responses between. The same letters in columns indicate homogeneous groups according to Dunnis procedure.

Staff
253
147
7206°
000
147
000
147
9118
44r
441
6176
176
247"
1330
957
2.40°
17.02%
19.15"
1755
000
1029
3824
3235
19.2¢
2647

7353

83.82"
147
1471
66.18"
3382
2941°
3382

3676

25.00"
50.00°
0.00
147
249
2059%

7.96"

15.42%

348°

17916

23.88°

2289

846"

p-value

<0.0001

<0.0001

<0.0001

<0.0001

0.001

<0.0001

<0.0001

0.000

0659

<0.0001

<0.0001

Students %
37
375
4772
147
483
027
496
8311
496
1193
4611
1716
3673
1651
s
19.55°
127
2288
1827
322
15.82°
4316
48
13.00°
3432

65.68"

8029°
496"
1475
58.04"
41.96"
3029
26.01°

43.70°

1971
43.30°
241°
442
5501
24.66"

1138

1759

7.85

1922

1583

19.05¢

9.08"

p-value

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001
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estion Answer

In general, how do you consider | Nothing
yourselfto be informed on the | Nex to nothing
subject of the environment? .

Bit

Something

Alot

Do you know the term Reuse of packaging

sustainability? From the Organic farming

following six concepts, choose
Electric Transport

the three that you most asso

with sustainabi Renewable energy

Biodegradable materials
Separate waste collection

Have you participated in orare | Yes, T know and have participated

youaware of any u

rsity Yes, I know, but T have not participated

initiatives on the environment?
No, Ido not know, and I have not participated

Is there a unit/office in your Yes
institution dedicated exclusively | o

to sustainability issues?
Ido not know.

“Through what means should Web page
your university COmMUAIGAE S | Reports/Mail

sustainability initiatives?
Social Media

Congresses/conferences/seminars

Do you consider environmental  Yes
education necessary in the No

university’s academic programs*
2 N Ido not have an opinion

Do you think the university has | Yes
an environmental impactonits | \o

daily life?

d Thave not thought about it
What do you think are the Lack of motivation/awareness of students
barriers to making the university | Economic or financial constraints
sustainable? Choose 3 of the

Pedagogical limitations due to lack of curricular adaptation

following proposals:
Lack of communication

Logistical and structural difficulties of the university

Lack of resources/alternatives

p-value < 005 indicates statistically significant differences in responses between. The same letters in columns indicate homogeneous groups according to Dunnis procedure.

*For the students, two other questions refer to the teaching plan.

Staff %

0.00
0.00
588"

50.00"

4412

19.72%

1268°
751

26.76°

1831%

1502

3971

3824

2206

60.29"
1471

25.00°

30.64°

2428"

2717

1792

86.76"

147
1176

92.65"
0.00
735"

18.18°

1872°
9.63

1337
1872

2139

p-value

<0.0001

<0.0001

0.054

<0.0001

0.000

<0.0001

<0.0001

0.004

Students

027
228
1421°
60324
2292
1917
1309
945
28.84°
2114
832
1193
43.30°
au7r
3324
402
6273
23.96"
2533
3441

1630°

76.14°
362
2024¢
2507
1662
1012
1514
14710

1834°

alug

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001
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Almost never Occasionally Almost always

®Whenever I can, I buy products packaged in reusable containers (E)
= Whenever Ian, I buy products packaged in reusable containers (S)

81 generally buy the lowest priced product, regardless of its impact on society/environment ()
1 generally buy the lowest priced product, regardless of its impact on society/envirenment (5)
&1 strive to avoid products or services that cause environmental damage (E)

w1 strive to avoid products o services that cause environmental damage (5)

‘||||\ ‘ || |

Always
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Digital technologies  Mental health Levels on Means on

indicators family factors  mental health
Social media Difficulties in attention  Low. 236 174521 3176 <0.001
and concentration High 253
Bad mood/irritability Low 201 114521 7077 <0.001
High 225
Anxiety Low 267 114521 107.15 <0.001
High 296
Lack of motivation Low 200 14521 2.08 <0.001
High 215
Use of smart phone (hours per | Difficulties in attention  Low 239 1714521 218 <0.001
day) and concentration High 255
Bad mood/irritability Low 207 174521 2584 <0.001
High 223
Anxiety Low 276 174521 2386 <0.001
High 291
Lack of motivation Low 203 1714521 19.07 <0.001
High 217
Gamification apps Dificulties in attention  Low 238 114521 1821 <0.001
and concentration High 251
Bad mood /irritability  Low 205 114521 3023 <0.001
High 221
Anxiety Low 273 174521 3555 <0.001
High 290
Lack of motivation Low 197 114521 5403 <0.001
High 220

df, degrees of freedom.
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1. Bad mood/irritability

2. Levels of anxiety

3. Lack of motivation

4. Difficulties in attention and concentration

5. Parents’ Support

6. Parents’ Control

7. Parents” Protection

8. Gamification apps

other students

9. Apps of collaboration

10. Online classes

11. Social media

12. Use of cell phone (hours/day)

13, Age

Descriptives

Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Person correlation
Sig. (bilateral)
Mean

SD

Asymmetry

Kurtosis

0.520%*
0.000
0.567+%
0.000
0.400%*
<0.001
0.001
0.963
0112%%
<0.001
[RTTES
<0.001
0.087%*
<0.001
-0.013
0.364
0013
0.395
0.110%*
<0.001
0.131%*
<0.001
0270+
<0.001
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097
050

072

0451
<0001
0.453%*
<0001
0016
0272
0.105%
<0001
01227
<0001
0.091%%
<0001
0001
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0.001
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<0001
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<0001
-0.286%*
<0001
280
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-0.28

092

0.477%%
<0.001
-0.022

0131
0,092+
<0.001
0,092+
<0.001

0.088%*
<0.001
-0.023

0127
-0.027
0073

0.065%*
<0.001

[RSEESS
<0.001

~0.269%%
<0.001
207
103
056

086

~0.068**
<0.001
01027
<0.001
0.114%#
<0.001
0062
<0.001
-0025
0.092
0020
0178
0.074%¢
<0.001
0.108%*
<0.001
02497
<0.001
243
100
019

-104

~0.154%%
<0001
0,158+
<0001
0.161%%
<0001
0.174%%
<0001
0.154%%
<0001
0.120%%
<0001
0005
0756
~0.154%%
<0001
240
0.89
016

092

0.248%*
<0.001
0.004
0811
0.018
0214
0.025
0.097
0.031%
0.039
0.004
0.795
0,058+
<0.001
167
081
113

051

0.047%%
0.002
0058+
<0001
00417
0.005
0.085%*
<0001
0.029
0.054
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<0001
228
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026
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0.377%%
<0.001
0.227%%
<0.001
0.146+*
<0.001
0.021
0.154
-0.264%*
<0.001
163
0.87
125

0.63

0.389%%
<0.001
0.189%*
<0.001
-0.023
0114
00617+
<0.001
197
096
061

071

10

0.218+*
<0001
-0.012
0410
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0.192
247
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0.00
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0.210%*
<0.001
0165+
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Anxiety levels

t i Tolerance
2 Constant 2406 5656 0.000
Parents’ protection 0.104 0.103 674 <0.001 097 103
Parents’ control 0,094 0.080 524 <0.001 097 103
R =0021

Lack of motivation

t ig. Tolerance
2 Constant 1728 3778 <0.001
Parents’ prote 0.080 0.074 484 <0.001 097 103
Parents' control 0093 0.074 182 <0.001 097 103

R=0021

Difficulties in attention and concentration

Beta t Sig. Tolerance

3 Constant 2241 3747 <0.001
Parents’ protection 0.117 0.110 7.12 <0.001 097 1.04
Parents’ support ~0.086 ~0.076 -5.00 <0.001 098 1.02
Parents’ control 0.078 0.063 4.04 <0.001 0.96 1.04

R*=0,024

Bad mood/irritability

Beta t ig. Tolerance
2 Constant 1726 40.15 <0.001
Parents’ control 0.107 0090 589 <0.001 097 103
Parents’ protection 0.091 0.089 587 <0.001 097 103

R=0014
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Family factors  Mental health Levels on Means on

indicators family factors mental health
Parents’ control Difficulties in attention Low 237 114521 2972 <0001
and concentration High 253
Bad mood/it Low 204 174521 3926 <0.001
High 222
Anxiety Low 273 174521 3182 <0.001
High 290
Lack of motivation Low 201 14521 2448 <0.001
High 216
Parents’ protection Difficulties in attention Low 233 14521 5031 <0.001
and concentration High 255
Bad mood/irritability Low 203 174521 4159 <0.001
High 221
Anxiety Low 27 174521 48.08 <0.001
High 291
Lack of motivation Low 200 14521 2570 <0.001
High 215
Parents’ care Diffculties in attention Low 248 1/4521 15.28 <0.001
and concentration High 236

df, degrees of freedom.
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Anxiety levels Tolerance

Model

4 Constant 2005 29246 <0.001
Social media 0131 0122 8018 <0.001 091 109
Smartphone use 0.083 0101 6730 <0.001 095 105
Gamification apps 0.101 0092 5846 <0.001 085 117
Apps for online collaboration with ~0.056 ~0.057 -3.550 <0.001 083 119
other students

R =0039

Lack of motivation Tolerance

Model

5 Constant 1564 20406 <0.001
Smartphone use 0.086 0097 6439 <0001 095 105
Gamification apps 0127 0.109 6806 <0.001 085 118
Online collaboration apps with other ~0.059 ~0055 ~3.260 0001 075 132
students
Social media 0.054 0047 3044 0,002 0.89 112
Online diachronic classes ~0.040 ~0.039 ~2406 0016 082 122

Difficulties in attention and Tolerance
concentration
Model
4 Constant 1905 26231 <0.001
Smartphone use 0.080 0093 6.169 <0001 095 105
Gamification apps 0.086 0075 4714 <0.001 085 117
Online collaboration apps with ~0065 ~0062 ~3.832 <0.001 084 119
other students
Social media 0062 0055 3597 <0001 091 109
R =0020
Bad mood/Irritability Tolerance
Model
4 Constant 1418 19.701 <0.001
Gamification apps 0.106 0,09 6047 <0001 085 117
Apps of collaboration with other 0,063 ~0.062 -3.705 <0001 084 119
students
Social media 0092 0.085 5476 <0.001 091 109
Use of cell phone (hours / day) 0091 0.110 7305 <0001 095 105

R=0033
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Anxiety Curiosity

SEB Beta SEB

Step 6 5.82 0.39 —1.05 0.42
(Constant)

Demographic factors

Age 0.03 0.01 0.02% 0.01 0.01 0.01
Gender —0.20 0.06 —0.04*** —0.11 0.07 —0.02
Contextual factors

COVID-19 0.003 0.15 0.000 0.44 0.16 0.04*
situation

index

Normal life —0.05 0.03 —0.02 0.02 0.03 0.01
Know 0.16 0.07 0.03* 0.04 0.07 0.01
infected

people

Quarantine —0.18 0.12 —0.02 —0.03 0.13 —0.003

Social factors

Contact 0.06 0.05 0.02 0.13 0.05 0.04**
family

Contact 0.02 0.03 0.01 0.02 0.03 0.01
peers

Contact —0.02 0.03 —0.01 0.04 0.03 0.02
neighbors

Contact 0.03 0.02 0.01 0.06 0.02 0.04**
lecturers

Health behaviors

HB_Prev 0.18 0.03 0.08*** —0.003 0.03 —0.001

HB_Promo —0.01 0.02 —0.003 0.28 0.03 0.15***

Pandemic situation appraisal

Perceived 0.01 0.001 0.04*** 0.004 0.002 0.03*
own risk

Information 0.23 0.01 0.25* 0.02 0.02 0.03
stress

Pandemic 0.25 0.03 0.10*** 0.09 0.03 0.04*
interest

Resources appraisal

Self-efficacy —0.11 0.01 —0.11** 0.40 0.01 0.44***
Sense of —0.43 0.02 —0.46™** 0.15 0.02 0.18***
control

Dichotomous variables were coded as follows: gender: female = 0, male = 1; know infected
people: no = 0, yes = 1; been quarantined: never = 0, at least once = 1; providing help: never
=0, at least once = 1.

HB_Prev, preventive health behaviors; HB_Promo, health-promoting behaviors.

The entire group of predictors significantly predicted anxiety F (17, 3709) = 350.1, p < 0.001,
adjusted R? = 0.61 and curiosity F(17, 3709) = 122.1, p < 0.001, adjusted R* = 0.36.

Delta R? statistics for anxiety: R* = 0.06 for Step 1, AR? = 0.03 for Step 2 (p < 0.001), AR?
0.003 for Step 3 (p = 0.025), AR? = 0.05 for Step 4 (p < 0.001), AR? = 0.36 for Step 5 (p
0.001), AR? = 0.12 for Step 6 (p < 0.001).

Delta R? statistics for curiosity: R* = 0.005 for Step 1, AR? = 0.005 for Step 2 (p = 0.001),
AR? =0.03 for Step 3 (p < 0.001), AR = 0.07 for Step 4 (p < 0.001), AR2 = 0.05 for Step 5
(p < 0.001), AR? = 0.20 for Step 6 (p < 0.001).

*p < 0.05.

**p < 0.01.

b < 0.001.
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Wellbeing Demographic Contextual Pandemic situation Resources

appraisal appraisal
o 73 E
S 5 § 9 s
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= © = () < ¢ =} [} [} (<) [} o 3 = © (7} (7}
O O % = 25 (¢] (0] O (V) (V) a o = a %) )
Anxiety 1| —028" | —001 | —024** 0.10" —0.15* 007" 0.01 0.02 002 | —0.05™ | 005 | 024 | —008** | 022" | 066" | 025" | —043*  —073"*
Curiosity 1 0.04 | 0.06* 0.03* 0.04** 0.02 —0.01 | 013 | 010% | 010" | 006" 0.01 028" | —0.04* | —025* | 0.02 055" | 0.37*
Age 1 0.04* —0.04** | —0.05"*  0.06™ 0.02 0.04* | —001 | —0001 | —007* 002 0.01 006 | —0.06" | 005 | 005" | 004"
Gender 1 —0.02 0.03* —0.05" | —0.03 | —0.08"| —0.08" | 003 | —0.07* —0.19"* —0.11*  —0.I3" —0.I8" —006™| 0.17** | 023"
COVID-19 1 —0.39* 0.001 —0.03* | =002 | 0002 | —005"| —0.05* 025 | 0.I1* | —0.002 | 007** | 008" | —002 | —0.10*
situation index
Normal life 1 0.03 0.01 —0.001 | 0.03 007 | 0.02 —0.17*| —0.04 | 002 | —0.1I** | —0.10" | 007" | 0.15*
Know infected 1 0.13% 0.04* | 006" | 005* | 0.02 0.04* 0.02 011" | 0.04* 0.05** 0.01 —0.04*
people
Quarantine 1 0.03* | 0.04" 0.04* 0.02 0.004 | —001 | 0.06™ 0.02 0.02 —001 | —0.03
Contact family 1 027" | 032" | 008" | 006" | 0.4 002 | 005" | 007" | 011" | 005
Contact peers 1 013" | 017" | 004" | 009" 004 | 007 | 005" | 0.10* 0.02
Contact neighbors 1 010" | —0.06**| 0.05* | 005 0.01 —0.02 | 010" | 007
Contact lecturers 1 0.06% 0.02 0.04* | 007 | 006" 0.03 —0.02
HB_Prev 1 018" | 017 | 003" | 038" | —008™ | —0.13*
HB_Promo 1 —0.04**| —0.09% | 0.07** | 021* | 0.14**
Perceived own risk 1 018" | 017 | —0.13* | —0.18"
Information stress 1 013" | —0.34" | 071"
Pandemic interest 1 —0.05** | —0.14**
Self-efficacy 1 0.46**
Sense of control 1

Dichotomous variables were coded as follows: gender: female = 0, male = 1; know infected people: no = 0, yes = 1; been quarantined: never = 0, at least once = 1; providing help: never = 0, at least once = 1.
HB_Prev, preventive health behaviors; HB_Promo, health-promoting behaviors.

*p <0.05.

**p <001
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M (SD n (%)
Demographic characteristics Social factors
Age (18-30) 21.96 (1.98) Contact intensity (1-5)¢
Gender® Peers 3.73 (0.94)
Female 2,772 (74.4) Family 2.21(0.58)
Male 955 (25.6) Lecturers 3.11(1.29)
Field of study Neighbors 1.76 (1.07)
Medical 151 (41.9)
Arts and humanities 849 (22.7) Health behaviors
Sciences 1,004 (26.9) Preventive (1-7)¢ 5.27 (1.05)
Other 315 (8.5) Health-promoting (1-7)° 4.07 (1.12)
Level of studies
Bachelors 1,797 (48.2) Pandemic situation appraisal
Master’s or 6-year medicine 1,898 (50.9) Perceived own risk (0-100%)
PhD 32(0.9) COVID-19 infection 335 (24.9)
Current place of residence Death due to COVID-19 14.4 (20.0)
Countryside 1,077 (28.9) Mean infection/death 23.9(182)
City up to 50,000 655 (17.6) Information stress (2-10)" 6.87 (2.59)
City 50,001-100,000 319 (8.6) Pandemic interest (1-5)% 3.39 (0.98)
City 100,001-500,000 563 (15.1)
City over 500,001 1,113 (29.9) Resources appraisal
Living arrangements Self-efficacy (2-10)" 5.87(2.23)
Dormitory 25(0.7) Sense of control (2-10)f 4.83 (2.54)
Alone in private accommodation 156 (4.2)
With flatmate(s) 254 (6.8) Wellbeing
With family 2,810 (75.4) Anxiety (2-10)" 7.07 (2.40)
With a spouse or partner 381 (10.2) Curiosity (2-10)" 4.66 (2.04)
with partner and children 37 (1.0)
Other 64(L7)
Contextual factors
COVID-19situation index (0-1)® | 0.51(0.19)
Normal life (1-5) 2.36 (1.03)
Knows infected people
Yes 623 (16.7)
No or I don’t know 3,104 (83.3)
Loved one died due to COVID-19
Yes 21(06)
No 3,668 (98.4)
I don’t know 38 (1.0)
Quarantined
No 3,546 (95.1)
Yes 181 (4.9)
How many days? 13.1 (4.91)

M, mean; SD, standard deviation.

“Data from nonbinary and genderqueer participants (n = 23) were not included in the analysis in this study for methodological reasons (small sample size); it is collected within a

separate substudy.

"Higher score indicates more changes and limitations due to the COVID-19 pandemic.

©Higher score means more “normal” life.

4Higher score indicates more intensive contact.

©Higher scores mean higher levels of preventive and health-promoting behaviors.

fHigher scores mean higher levels of information stress, self-efficacy, sense of control, anxiety and curiosity.
#Higher score indicates higher general interest in the pandemic.
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Themes Sub-themes

Perceptions of PRMD  Body perceptions

Negative thought

Emotional changes

Complex identity Future pianists’ identity

Nuanced identity of student
pianists
“The dual identity between

student pianist and patient

Coping strategies Self-regulation

Actively seck help from social
relations
- Problem-focused coping
strategies
- Emotion-focused coping.
strategies

Influences and Negative influences of PRMD

meanings

Positive meanings of PRMD

9interviewees

2 focus groups
8 interviewees
2 focus groups.
9interviewees
2 focus groups
I interviewees
2 focus groups
7 interviewees
1 focus groups
5 interviewees
1focus groups
10 interviewees
2 focus groups
8 interviewees

2 focus groups

1 interviewees
2 focus groups
7 interviewees

2 focus groups
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Self-compassion

Sleep quality
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Age (years)

Gender

Educational

background

Piano learning

years

PRMD severity

Variable
Mi

um
Maximum
Median

Male

Female
Bachelor
Master

Less than 1 year
2-5years
6-10years
More than
10years

No PRMD
(below level 3)

Moderate PRMD
(level 3-5)
Severe PRMD.
(level 6-7)

Range
17
2%
2

Per

entage
1

167
500
333

750

250
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Age (years)

Gender

Educational

background

Piano learning

years

PRMD severity

Variable
Mi

um
Maximum
Median

Male

Female
Bachelor
Master

Less than 1 year
2-5years
6-10years
More than
10years

No PRMD
(below level 3)

Moderate PRMD
(level 3-5)
Severe PRMD.
(level 6-7)

Range
18
28

21

10

Per

entage

1

3

[ 3
385
615
69.2
308

0
385
385

2.1

769

21
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NELS Concrete content

1 Familiarising
2 Identifying significant statements
3 Converting significant statements into

formulated meanings

4 Categorise meanings to develop themes
5 Exhaustive description
6 Producing the fundamental

7 Secking verification for validation of indings
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B SE T P LLCI uLci VIF
Constant 9.068 2140 4237 <0.001 4810 13.097
Hyperarousal (IES-R) 0421 0.081 0.396 5.208 <0.001 0.261 0.580 1235
AUDIT score 0.480 0.132 0.237 3.648 <0.001 0.220 0.740 1.041
Sex (male) 9286 1464 0417 6345 <0.001 6394 12177 1063
Psychiatric diagnosis (yes) 1735 1534 0079 L131 0260 -129% 4765 1204

CSBD, Compulsive Sexual Behavior Disorder Scale; B, regression coeffcient; SE, standard error; LLCI,lower level 95% confidence interval; ULCI, upper level 95% confidence interval; VIE,
variance inflation factor. Residuals were not normally distributed (Shapiro-Wilk-Test p < 0.001). The White-test indicates homoscedasticity of residuals, 1'(63) = 123,98, p < 0.001. Fd,
152) = 23.57, p < 0.001. Adjusted R = 0.37.
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Source of

variation

Group factor 1
Time factor 2
Time xgroup 2
Individual error 68
Repeated 136
measurement

error

*p < 0.05.

7.206

7.835

12019

68.023

127.702

7.206

3917

6.009

1000

0939

7.203 0.009*
4172 0017*
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Pre-training

The Health Perception X +SD Min-Max n X +SD Min—-Max
Scale Subdimensions

Post-training

Health Perception Scale Total 52844596 54964651

Center of control 179 17.28 4343 7-25 179 1787 £ 3.47 7-25
Certainly 179 1278+ 3.02 4-20 179 1346+ 3.14 420
Importance of health 179 1153 £ 181 5-15 179 1174£ 186 6-15

Self-awareness.

1139+ 189 1189+ 190

The Healthy Lifestyle + Min—Max
Behaviors Scale
Subdimensions

‘The Healthy Lifestyle Behaviors 179 127.87 £17.95 92-198 179 142,121 22.63 84-200
Scale Total

Health responsibility 179 19.92 456 =5 179 2324£5.09 12-35
Physical activity 179 1644+ 454 831 179 19.87 4484 832
Nutrition 179 19.53 £4.05 10-33 179 2249+4.53 14-34
Spiritual Development 179 26.82+4.01 16-36 179 28.02+4.54 13-36
Interpersonal relationships 179 25744409 15-36 179 26914431 1436
‘Stress management 179 19424354 10-29 179 21.60 +3.57 13-32

Risky Behaviors Scale
Subdimensions

Antisocial behaviors 179 1760 £5.46 10-43 179 16314511 10-35
Smoking 179 1480 £8.08 8-40 179 1362+746 8-38
Suicidal tendency 179 238241027 12-58 179 2090 +6.68 12-55

School dropout 179 834344 418 179 773342 4-17
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Groups week 4 week 8 week Py,

Control group 601£1.06 612090 609+115 0586 0740 0912
Experimental group 630£0.70 5314076 549118 <0001 0003 0433
3 0.180 <0001 0035

»and P,, indicate P values for 0 week compared with 4 week and 8 week, and P, indicates p values for 4 week compared with 8 week. Amended by LSD.
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n (%) Mean value
comparison (U-Test)

Total (n = 359) Female (n = 251) Male (n = 95) Female vs. Male
How often would you like to have sex
Never 23(64) 23(10.0) - M=28(SD=081)
Less than once a week 43(12.0) 38(16.5) 467) M, =3.5(SD =0.58)
1-3 times a week 180 (50.1) 136 (58.9) 44(463) U=597150
More than 3 times a week 80(22.3) 33(143) 47(495) Z=-7.13
Missing/ not specified 33(9.2) 1(04) - p<0.001
How often do you have sex?
Never 65(18.1) 50 (21.6) 15(1538) M=23(SD =090)
Less than once a week 109 (30.4) 71(30.7) 38 (40.0) M, =2.4(SD =089)
1-3 times a week 123(34.3) 91(39.4) 31(32.6) U= 10544.00
More than 3 times a week 28(7.8) 17(7.4) 11(11.6) Z=-046
Missing/ not specified 34(95) 209 - p=065
How often do you masturbate?
Never 41(11.4) 38(16.5) 362 M,=24(SD=087)
Less than once a week 98(27.3) 88 (38.1) 10(105) M, =33 (SD=078)
1-3 times a week 122(340) 82(35.5) 40 (42.1) U=5021.00
More than 3 times a week 63(17.5) 2100.0) 42(44.2) Z=-8.00
Missing/ not specified 35(9.7) 2(09) - p<0.001
How often do you enjoy sex/ masturbation?
Never 103) 104) - M =3.1(SD =065)
Occasionally 47(13.1) 38(165) 9(9.5) M, = 3.4 (SD = 0.65)
Often 173 (48.2) 131 (56.7) 42(44.2) U=779850
Always 94(26.2) 51(22.1) 43(453) Z=-390
Missing/not specified 44(12.3) 10(4.3) 1(L1) P <0.001
How satisfied are you with your sexual life (including sex and masturbation)
Never satisfied 10(28) 3013) 704 M=29(SD =0.68)
Occasionally satisfied 86(24.0) 58(25.1) 28(295) M, =2.6(SD=074)
Often satisfied 176 (49.0) 124(537) 52(54.7) U=8918.50
Always satisfied 2017) 34(147) 8(8.4) z=-224
Missing/not specified 45 (12.5) 12(52) - p=0.03

M, mean value;f, female; m, male; SD, standard deviation. Regarding the items measuring sexual dysfunction via SBQ, sex was measured via the item “Which sex characteristics do you have?”
Answer options: Sex characteristics of a biological woman (vulva, vagina)/ of a biological man (penis, testicles)/ 1 am intersex (which was reported by none of the participants). Significant
results are formatted in bold.
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Cannabis Ecstasy/ Speed Cocaine/ LSD Other Benzodiazepine Ketamine Ritalin

MDMA crack hallucinogens

Already consumed | 218(607) | 51(142) | 39(09) = 42(1L7) | 25(7.0) 26(72) 20(56) 174.7) 16(45)
Already consumed

bt notmmgre | 1 @87) 2467 18(50) 20(5.6) 1366) 14(39) nen 10028 1nEn
Oncea year 27(75) 9(25) 10(28) 6(17) 6(17) 10(28) - 103) 1(03)
24 times a year 19 (13.6) 1366) 7019) 13(3.6) 103) 103) 5014) 3(08) 3(08)
Onceamonth 18 (5.0) 40 2006) 103) 3008) 103) 103) 2(06) 103)
Once in 2 weeks 5(14) 1003) 1003) 1(03) 206) - 1(03) 103) -
Once a week 6(1.7) - 1(0.3) - - - 2(06) = -
2-4 times a week 8(22) - - 103) - - - = -
Everyday 2006) - - - - - - - -
Never consumed 1H9(31) | 266(741) | 275(766) | 277(77.2)  289(803) 283 (78.8) 289.(80.5) 298 (83.0) (;:i)
Missing 22(6.1) 42(117) | 450125 | 40(1L1) | 45(125) 50(13.9) 50(13.9) 440123 45(125)

MDMA, 34-Methylenedioxymethamphetamine: LD, lysergic acid diethylamide. Following drugs were part of the survey but are not included in the table because only a small number of
participants reported that they had consumed them already: Z-substances n = 11, GHB liquid ecstasy #1 = 7, mephedrone n = 7, fentanyl n = 4, barbiturates n = 3, heroin 5 = 3, methadone
, methamphetamine/crystal meth r = 5.
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AUDIT ~ DAST  Severity of The The Severity of  Severity Intrusions®  Avoidance®  Hyperarousal®

score  score emotional  severity  severity  emotional of
abuse® of of sexual neglect® physical
physical abuse® neglect®
abuse®
CSBD score 100 028+ 005 0245+ 025 0.09 023+ [EIE 0274 0.19* 0257 0320
AUDIT score 100 0407 007 007 004 004 0.07 006 010 005
DAST score 100 017+ 010 -0.03 015 001 013 012 010 on
Severity of
emotional 100 0,60+ 0345 076+ 0425 0530 04g 0457 0520
abuse®
The severity of
100 0.30%%% 0554+ 036%%% 035%%% 037%%% 0.20% [
physical abuse’
The severity of
100 032+ 0237 0520+ 0447 053 042%
sexual abuse*
Severity of
emotional 100 0.56%%% 0gexr 042e% 03700 0.54%
neglect
Severity of
100 0285+ 0.220% 020+ 03355
physical neglect'
IES-R score 100 093+ 0907+ 0,894+
Intrusions” 100 0747 081+
Avoidance® 100 0.66%+
Hyperarousal® 100

CSBD, Compulsive Sexual Behavior Scale (CSBD-19); AUDIT, Alcohol Use Disorder Identification Test; DAST, Drug Abuse Screening Test, **¥ = p < 0.001. ** = p < 0.01.
Subscales of Childhood Trauma Questionnaire (CTQ).
“Subscales of Impact of Event Scale (revised; ES-R)

<005,
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CSBD score AUDIT DAST score  Severity of The The Severity of  Severity of IES-R Intrusions®  Avoidance®  Hyperarousal®

score emotional  severityof  severityof emotional  physical score
abuse® physical sexual neglect® neglect®
abuse® abuse®
General sexual behavior*
Sexual desire 0435 0305 0.09 0.00 013+ -002 ~007 ~001 ~003 ~005 ~001 ~003
Intercourse
015 017+ 003 ~006 007 002 ~009 ~002 001 006 005 -001
frequency
Masturbation
0295+ 01 0.20%% 003 010 ~004 004 006 009 006 0.06 007
frequency
The ability of
0325+ 0197 0.00 000 001 ~0.12* ~0.10 -004 ~007 -001 -004
sexual arousal
Ability to
achieve sexual 001 ~001 0.05 ~0.13* ~0.08 —0a7 —021%4% ~0.18%% —021%% ~015 ~022%% ~0.20%
enjoyment
Satisfaction
—022%% -0.10 —0.15 -0.10 —0.12¢ -007 —0.24%%% —013* —0.18* 015 -0.12 —023%%
with sexual lfe
Female sexual function
Ease of
reaching 0.00 ~006 0.06 007 000 000 -002 ~006 012 013 015 0.05
orgasm
Satisfaction
with orgasm 005 ~0.10 0.07 o1 001 001 -006 ~006 005 009 010 -0.03
intensity
Pain during
~0.15* -004 —037% ~0.08 ~0.14% -013 -008 -004 ~0.18% -0.18 ~0.19* -0.10
penetration’
Male sexual function
Ability to get
i -0.1 -008 -0.15 -0.10 —031%% -015 0.02 -0.03 ~009 -001 -0.10 -0.12
an erection
Ability to
maintain ~012 0.04 ~0.02 ~0.13 ~021% ~004 ~0.12 ~0.15 ~0.10 ~001 ~0.18 ~004
erection
Frequency of
delayed ~028%% ~017 0.09 ~014 ~006 ~007 ~004 -0 ~019 ~019 -0 -021
ejaculation
Frequency of
premature -009 -013 -0.15 ~005 -003 on -013 ~0.14 -012 -024 -019 -0.18
ejaculation
Satisfaction
with orgasm ~021% -0.19 ~026* ~0.07 0.00 ~035%+% -0.23% -022 ~027 -022 ~026
intensity
CSBD, Compulsive Sexual Behavior Scale (CSBD-19); AUDIT, Alcohol Use Disorder Identification Test; DAST, Drug Abuse Screening Test. *** = p < 0,001, ** = p < 0.01. * = p < 0.05.

Subscales of Childhood Trauma Questionnaire (CTQ).
Subscales of Impact of Event Scale (revised; IES-R).
Correlationships were calculated within the total sample.
‘Higher values indicate less requent pain during penetration.
The other correlation analyses were calculated as sex-stratified.
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Answer options n (%

Legal gender Female 251(69.9)
Male 107 (29.8)
Missing 1(0.3)
Gender identity Female 249(69.4)
Male 104 (29.0)
Non-binary 3(08)
Other 103)
Missing 2(06)
Sex Female 231(64.3)
Male 95(26.3)
Intersex 0000)
Missing 33(9.2)
Size of current place of residence Under 5,000 inhabitants 8(22)
Under 20,000 inhabitants 40
Under 100,000 inhabitants 14(3.9)
As 0f 100,000 inhabitants 327 (91.1)
1,000,000 and more inhabitants 5(14)
Missing 1(0.3)
Relationship status Single 127(35.4)
In a relationship (not married) 210(58.5)
Married 20 (5.6)
Divorced 1(0.3)
Missing 1(03)
Religious affliation None 195 (543)
‘Evangelistic 104 (29.0)
Catholic 43 (120)
Muslim 70.9)
Jewish 103)
Other 8(22)
Missing 103)
Employment None 185 (51.5)
Part-time 145 (40.4)
Full-time 27(75)
Missing 2(0.6)
Receipt of educational support No 263(73.3)
Yes 94(26.2)

Missing 2006
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Variable Control group Experimental group (N = 33)

Age 1821 1821
Gender 0.002 0.967 1
Male 17 (45.9%) 15 (45.5%)
Female 20 (54.1%) 18 (54.5%)
Subjects 0,000 1.000 1
Medical-related 35 (94.6%) 32(97.0%)
Medical-unrelated 2(5.4%) 13.0%)
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development of more helpful | more helpful reactions.
reactions to stressful events.
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mental representations of self academic context (for example professors, university
and others. technical staff, or other students) and the related emotions,
somatic sensations, and behaviors.
Development of helpful Explore the options for alternative mental representations of | Cognitive restructuring
mental representations of self self and others.
and others.
Fifth Promote self-awareness of Identifications of learning styles. Self-awareness Drivers
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Sixth Program review Identify positive outcomes for each individual and areas they | Self-awareness Contract completion

still want to work on.

Identify positive relationships in the group and future plans.
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Assessment point Control group (N=37)  Experimental group (N = 33)

M SD M SD
Stress perception 612 0.90 531 076 68 4061 0.001%
Tension 320 0.65 255 046 68 4829 0.001%
Loss of control 291 071 276 050 68 1034 0305
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Sciences 0.15 (<05, 0.18 (047, -0.18
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“Models contain DBAS, SHI, and academic discipline; **Adjusted for age, sex, income, and university; ***Adjusted for age, sex, income, university, depression, anxiety, and stress. DBAS,
Dysfunctional Beliefs and Attitudes about Sleep Scale; PSQU, Pittsburgh Sleep Quality Index; SHI, Sleep Hygiene Index; ISI, Insomnia Severity Index.
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Variable Category p Value Wald P-Value OR (95% Cl)
History of previously diagnosed sleep disorders No
Yes 1.804 17.785 <0.001 6.074 (2.626~14.049)
Weekly frequency of rotating night shift work 1 time
2 times —0.179 0.386 0.534 0.836 (0.475~1.472)
3 times 0.083 0.076 0.782 1.087 (0.603~1.959)
> 3 times 1.128 12.434 <0.001 3.089 (1.650~5.781)
Using electronic devices > 1 h before sleep No
Yes 0.522 6.577 0.010 1.685 (1.131~2.511)
Concern about contracting COVID-19 0.110 7.933 0.005 1.116 (1.034~1.204)
Perception of societal support for supporting Hubei workers —0.149 3.962 0.047 0.861 (0.744~0.998)
Job role Doctor
Nurse 0.308 1.308 0.253 1.361 (0.802~2.310)
Non-medical —1.357 3.916 0.048 0.257 (0.067~0.987)
staff
ESS Score 0.066 7.292 0.007 1.068 (1.018~1.121)
GHQ-12 Score 0.413 24.003 <0.001 1.511 (1.281~1.782)

ESS, Epworth Sleepiness Scale; GHQ-12, General Health Questionnaire-12.
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n 15566 310 (20%) 384 (245%) 484 (31%) 388 (24.8%)

Age 2177 (482) 2236 (6.02) 2231(559) 2160 (4.18)* 2099 (3.39)*+* <0.001
Institution, Waterloo 732 (46.7%) 151 (48.7%) 192 (50%) 226 (46.7%) 163 (42.0%) 0.14
Institution, McMaster 834 (53.3%) 159 (51.3%) 192 (50%) 258 (53.3%) 225 (58.0%) 0.14
Sex, female 1,123 (71.7%) 271(87.4%) 318 (82.3%) 245 (50.6%) 291 (75.0%) <0.001
Gender, women 1,087 (69.4%) 268 (86.5%) 303 (78.9%) 237 (49.0%) 279 (71.9%) <0.001
Race/Ethnicity, white/
655 (41.8%) 143 (46.1%) 193 (50.29%) 173 (35.7%) 146 (36.6%) <0.001
Caucasian
Health related studies 756 (48.3%) 300 (96.8%) 119 (31%) 127 (26.2%) 210 (54.1%) <0.001
Level of studies,
1,258 (80.3%) 229(73.9%) 310 (80.7%) 409 (84.5%) 310(79.9%) 0.01
undergraduate
Diagnosed with a
46 (2.9%) 9(2.9%) 15 (3.9%) 10(21%) 12(31%) <0.001
mental health disorder
Diagnosed with a sleep
278 (17.8%) 50 (16.1%) 104 (27.1%) 62 (12.8%) 62 (16.0%) <0.001
disorder, yes
Completed an all-
902 (57.6%) 161 (51.9%) 238 (62.0%) 278 (57.4%) 255 (58.0%) 0.14
nighter
“Poor” Sleepers (PSQI
5) 1,046 (67.7%) 191 (62.6%) 284 (74.9%) 314 (65.1%) 257 (67.8%) 0.01
>
2 7h of sleep 969 (62.1%) 192 (61.9%) 261 (68.1%) 290 (59.9%) 226 (59.0%) 0.04
Depression (PHQ) 9.49 (6.33) 8.64(6.17) 10.70 (6.31)*** 8.61(6.03) 10.07 (6.61)** <0.001
Stress (PSS) 20.85 (6.71) 20.19(6.43) 21.75 (6.44)** 19.78 (6.89) 21.83 (6.70)** <0.001
Anxiety (GAD-7) 9.12(5.68) 8.99(5.57) 10.19 (5.60)** 8.10 (5.55)* 9.44(5.79) <0.001
Dysfunctional sleep
470 (152) 447 (147) 4.87 (158)* 465 (1.49) 478151 0,003
attitudes (DBAS)
Sleep quality (PSQI
7.31(323) 6.97 (3.20) 7.77 (3.19)** 7.08(3.21) 7.42(3.28) 0.003
global score)
Sleep duration (in
695 (1.18) 699(1.22) 717 (L22)* 681 (L13) 686 (1.13) <0.001
hours)
Sleep hygiene (SHI) 23.65 (6.62) 23.24(6.55) 24.93 (6.63)"* 22.97(6.34) 23.54(6.83) <0.001
Insomnia severity (ISI) 9.67 (7.72) 9.14(5.83) 10.41 (5.78)** 9.25(5.45) 9.89 (5.84) 0.007

-values are based on 1-way ANOVA or chi-squared test; Differences in age, depression, stress, and anxiety were determined usinga t-test using Health as the reference;*p<0.05, **p<0.01,
#+%p<0.001; DBAS, Dysfunctional Beliefs and Attitudes about Sleep Scale; PSQ Pittsburgh Sleep Qualiy Index; SHI, Sleep Hygiene Index; IS, Insomnia Severity Index; PHQ, Patient Health
Questionnaire; PSS, Perceived Stress Scale; GAD-7, General Anxiety Disorder scale.
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PSQIl <7 (n = 349) PSQI>7 (n = 203)

Gender [Male, 1 (%)] 100 (28.7) 49 (24.1) 1.328 0.249
Age [years, (P25, P75)] 33.00 (30.00, 38.00) 33.00 (29.00, 38.00) —0.017% 0.987
Marital Status [n (%)] 1.093 0.779
Unmarried 106 (30.4) 65(32.0)

Married 226 (64.7) 131 (64.5)

Divorced 16 (4.6) 7(3.4)

Other 1(0.3) 0(0.0)

Job Status [n (%)] 6.076 0.048
Doctor 77 (22.1) 37(18.2)

Nurse 252 (72.2) 162 (79.8)

Non-medical staff 20 (5.7) 4(2.0)

Location of Support Work [n (%)] 3.651 0.161
Cabin hospital ward 68 (19.5) 31(15.3)

Designated hospital ward 270 (77.3) 160 (78.8)

Other 11 (32) 12 (5.9)

Frequency of Night Shifts per Week [n (%)] 24.808 <0.001
1 time 74 (212) 38(18.7)

2 times 135 (38.7) 54 (26.6)

3 times 95 (27.2) 51 (25.1)

> 3 times 45 (12.9) 60 (29.6)

Total Daily Working Hours [hours, (P25, P75)] 8.00 (7.00,9.50) 8.00 (7.50,10.00) —1.441% 0.150
Number of Working Days per Week [days, 5.00 (4.00,6.00) 5.00 (4.00,6.00) —0.703% 0.482
(P25, P75)]

Duration of Support Work [n (%)] 1.439 0.487
<2 weeks 2(0.6) 0(0.0)

2-4 weeks 17 (4.9) 8(3.9)

>4 weeks 330 (94.5) 195 (96.1)

History of Previously Diagnosed Sleep 12 (34) 22(10.8) 12.156 <0.001
Disorders [1 (%)]

Family History of Sleep Disorders [# (%)] 11 (3.2) 17 (8.4) 7.270 0.007

A represents the Z value for the Mann-Whitney U test, all others represent 2 values. PSQI, Pittsburgh Sleep Quality Index.





OPS/images/fpsyg-15-1390410/fpsyg-15-1390410-t002.jpg
PSQI <7 (n = 349)

PSQI>7 (n = 203)

Using electronic devices > 1 h before sleep [n 124 (35.5) 111 (54.7) 19.251 <0.001
(%)]

Types of electronic devices used before sleep

- Computer [n (%)] 22 (6.3) 13 (6.4) 0.002 0.963
- Smartphone [n (%)] 331 (94.8) 197 (97.0) 1.496 0.221
— Tablet [1 (%)] 21 (6.0) 11(5.4) 0.084 0.772
- No electronic device [1 (%)] 16 (4.6) 3(1.5) 3.727 0.054
Purposes of using electronic devices before sleep

- Playing games [# (%)] 40 (11.5) 27(13.3) 0.407 0.523
- Reading novels/news [1 (%)] 211 (60.5) 133 (65.5) 1.399 0.237
- Watching videos/movies [1 (%)] 209 (59.9) 132 (65.0) 1.436 0.231
- Social chatting [ (%)] 213 (61.0) 128 (63.1) 0.222 0.637
- Other purposes [# (%)] 35(10.0) 26 (12.8) 1.009 0.315
Daytime napping duration 4.775 0.311
-0 min [#n (%)] 67 (19.2) 53(26.1)

- <30 min [ (%)] 23 (6.6) 15 (7.4)

~30~60 min [1 (%)] 187 (53.5) 93 (45.8)

~ 60~120 min [ (%)] 70 (20.1) 40 (19.7)

- > 120 min [n (%)] 2(0.6) 2(1.0)

Feeling competent in current work tasks 8.00 (8.00,10.00) 8.00 (7.00,10.00) —1.679% 0.093
[points, (P25, P75)]

Concern about contracting COVID-19 [points, 5.00 (2.00,7.00) 6.00 (5.00,8.00) —4.688% <0.001
(P25, P75)]

Confidence in recovery if infected [points, 9.00 (8.00,10.00) 8.00 (7.00,10.00) —2.5974 0.009
(P25, P75)]

Concern about family contracting COVID-19 5.00 (2.00,8.00) 6.00 (3.00,8.00) —1.8474 0.065
[points, (P25, P75)]

Perception of societal support for healthcare 10.00 (9.00,10.00) 10.00 (8.00,10.00) —2.143% 0.032
workers supporting Hubei [points, (P25, P75)]

Family support for epidemic prevention work 6.066 0.048
- Support [1 (%)] 336 (96.3) 186 (91.6)

- Not support [# (%)] 1(0.3) 3(1.5)

- Inconsistent opinions [# (%)] 12 (34) 14 (6.9)

A represents the Z value for the Mann-Whitney U test, all others represent x 2 values. PSQL Pittsburgh Sleep Quality Index.
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PSQI <7 (n = 349)

PSQI>7 (n = 203)

2

points) (%)

PSQI total score [points, (P25, P75)] 4.00 (3.00, 6.00) 10.00 (9.00, 12.00) —19.677% <0.001
Sleep onset score [points, (P25, P75)] 1.00 (1.00, 2.00) 3.00 (2.00, 3.00) —13.050% <0.001
Sleep duration score [(points, (P25, P75)] 0.00 (0.00, 1.00) 1.00 (1.00, 2.00) —12.595% <0.001
Sleep efficiency score [points, (P25, P75)] 0.00 (0.00, 1.00) 1.00 (0.00, 2.00) —11.642% <0.001
Sleep disturbances score [points, (P25, P75)] 1.00 (1.00, 1.00) 2.00 (1.00, 2.00) —12.226% <0.001
Sleep medication score [points, (P25, P75)] 0.00 (0.00, 0.00) 1.00 (0.00, 2.00) —12.28% <0.001
Daytime dysfunction score [points, (P25, P75)] 0.00(0.00,0.00) 1.00(0.00,2.00) —9.2064 <0.001
Sleep quality score [points, (P25, P75)] 1.00 (1.00, 1.00) 2.00 (1.00, 2.00) —15.338% <0.001
ESS Score [points, (P25, P75)] 5.00 (2.00, 7.00) 6.00 (3.00, 9.00) —4.825 <0.001
MEQ-5 Classification [n (%)] 18.159 0.001
Absolute evening type 3(0.9) 4(2.0)

Moderate evening type 39(11.2) 45(22.2)

Intermediate type 228 (65.2) 128 (63.0)

Moderate morning type 77 (22.1) 25(12.3)

Absolute morning type 2(0.6) 1(0.5)

GHQ-12 score [points, (P25, P75)] 0.00 (0.00, 1.00) 1.00 (0.00, 2.00) —7.420% <0.001
Daytime sleepiness (ESS > 10 points) (%) 38(10.9) 45(22.2) 12.781 <0.001
Psychological health issues (GHQ-12 > 4 11 (3.2) 21(10.3) 12.160 <0.001

A represents the Z value for the Mann-Whitney U test, all others represent 2 values. PSQI, Pittsburgh Sleep Quality Index; ESS, Epworth Sleepiness Scale; MEQ-5, Morningness-Eveningness

Questionnaire-5; GHQ-12, General Health Questionnaire-12.
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Pathway

Total effect 0.498
Direct effect 0.267
Indirect effect 0.231
Mental health lteracy — Perceived social support — Professional psychological help-secking behavior 0.130
Mental health lteracy — Psychological help-secking stigma — Professional psychological help-sceking behavior | 0.147

Mental health lteracy — Perceived social support — Psychological help-secking stigma — Professional son
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r

0022

0021
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f, standardized regression coefficient; SE, standard error; LCI, lower bound of 95% confidence interval; UCI, upper bound of 95% confidence interval.
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Focus group 1

Focus group 2

Focus group 3

Focus group 4

Focus group 5

Focus group 6

participants

Total: 12
(8 males, 4 females)

Total:9

(5 males, 4 females)

Total: 13
(1 male, 12 females)

Total:

3
(1 male, 12 females)
Total: 7
(2 males, 5 females)
Total: 7

(1 male, 6 females)
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Sleep diffculties

Mental Health
Anxiety
Problems
Stress
Academic performance
Causes of
Students”
Social influence
Mental Health
Challenges

Pandemic-related
factors affected students’

mental health

Key findings

Chinese university students primarily grappled with sleep difficulties, anxiety, and stress as predominant mental health

predicaments in the post-epidemic phase.

‘Academic performance posed a serious challenge to participants' mental health and was closely linked to the cyclicality
associated with academic scheduling. Challenges encountered in their studies and peer pressure were the two main areas that
contributed to the ansiety and stress felt by the participants.

Students feel ansious about interacting with their peers because they develop social anxiety during periods of social distancing,
and social distancing maintains social anxiety in college students. Students are fearful of COVID-19 which is positively
correlated with their social anxiety. Students’ excessive pursuit of social approval can also affect their mental health status.

In the Post-pandemic Era, students will go through a period of readjustment as they endeavor to re-establish their former
lifestyles, exercise routines, rlationships, and so on.
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Total N (Percentage)

Gender
Male 406 (44.6)
Female 505 (55.4)

Grade
Freshman (1st year) 667 (73.2)
Sophomore (2nd year) 128 (14.1)
Junior (3rd year) 15(1.6)
Senior (4th year) 34(3.7)
Graduate and above 67(7.4)

Seck Professional Psychological Help
Yes 80 (8.8)

No 831(91.2)
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Dimensions Dimensional  Total average

average M +SD M+SD

Mental Health Literacy

Mental health knowledge 3,680 + 0.869 44165 £ 10424
Beliefs 2854+ 1113 28536 + 11131
Resources 35740825 14293 + 3,297

Professional Psychological Help-sccking Behavior

Attitudes Towards
3.795+0.936 15179 + 3.745

Psychological Counseling

Subjective Norms 3.674+0.845 11.023 + 2.534

Perceived Behavioral Control 3.654 +0.700 10.962 + 2.098

Behavioral Intention 3.717 £ 0.858 11150 + 2.574

Stigma of Secking Professional Psychological Help

Self-stigma 2545+0.791 12722 £ 3.956

Public Stigma 23920822 11.961 £4.109
Perceived Social Support

Family 50491352 20,195+ 5.407

Friend 5247+ 1.189 20,988+ 4.756

Other 5.007 +1.267 20027 +5.070
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1. Mental Health Literacy 101,270+ 19.104 -
2. Stigma of Seeking Professional Psychological Help 246836886 ~0.485** -
3. Perceived Social Support 61211212622 0392%% —0.533%% -

1115042574 05975 ~0.636"* 0.615%* -

4. Professional Psychological Help-sceking Behay

911, *p<0.05, **p<0.01, and ***p <0.001.
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2ldf IFI GFI TLI RMSEA

Model 4317 0.951 0.963 0951 0.060
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Total

Gender
Male
Female
Grade
Freshman
Sophomore
Junior
Senior
Relationship with mother
Poor
Better
Good
Relationship with father
Poor
Better
Good
Suicidal thoughts
No
Yes
Self-harm
No
Yes
Past infection with COVID-19
No
Yes
Close contact with COVID-19 patients
No
Yes
Concern about COVID-19 infection
No

Yes

689

138

551

394

282

125

555

175

506

636

53

637

52

631

58

101

588

182

507

200

80.0

254

734

923

77

925

75

9L6

84

147

8.3

2.4

736

380

235

207

73

374

100

349

418

38

435

21

103

353

237

219

198
258

454

31

20

820

219

765

917

83

95.4

46

26

774

520

480

434

56.6

260

189

110

39

256

6

231

281

67

233

168

132

127

173

133

86.7

630

367

03

130

853

217

770

9.7

63

95.0

50

23

7.7

560
440

423

57.7

601

188

413

139

212

200

128

466

187

395

512

89

525

76

132

469

143

458

327
274

313

687

2.1

353

333
83

213

775

3L1

6.7

8.2

148

87.4

126

220

780

238

762

544

456





OPS/images/fpsyg-15-1387983/fpsyg-15-1387983-t002.jpg
N (%)

Gender I3
Male 188 (31.3)

Female 413 (68.7)

Grade I3
Freshman 13923.1)
Sophomore 212(353)

Junior 200(33.3)
Senior 50(8.3)

Relationship with mother ?
Poor 702
Better 128 (21.3)

Good 466 (77.5)

Relationship with father ?
Poor 19(32)

Better 187 (31.1)
Good 395 (65.7)

Suicidal thoughts ?
No 529 (88)

Yes. 72(12)

Self-harm ?
No 525 (87.4)

Yes 76 (12.6)

Past infection with COVID-19 I3
No 132(22)

Yes 469 (78)

Close contact with COVID-19 patients ?
No 143 (23.8)

Yes. 458 (76.2)

Concern about COVID-19 infection »
No 327 (54.4)

Yes 274 (45.6)

*p<0.05, **p<0.005, and ***p<0.001, the test results are presented at point 3.3,

COVID-19 panic
0054
3314057
3394047
0.007%
3404053
3394046
3384045
3094073
0787
3494053
3354046
3374052
0250
3564047
3354047
3364053
0765
3374050
3354059
0.009%
3354063
3514054
0208
3424045
3354052
0.002¢%
3484047
3334051
<0.001%%
3554042

3144051

Depressiol
0.235
0804058
0864055
0.206
0854053
0.89:+0.60
0784052
0874053
<0.001+%
121064
107+0.64
0774051
<0.001%
127£0.60
0944058
0774053
<0.001+%
076050
140.£0.63
<0.001%%
0784051
127065
0202
0794056
0864055
0.030%
0754054
0874056
0.007%
0904058

0774052

Anxiety
0331
0734064
0794065
0089
0774065
0834069
0694059
0894067
<0.001%%*
1274077
0944074
0724061
<0.0014*
1524081
0844069
0714059
<0.0014+
0694059
1364076
<0.0017*
0704059
1274079
0139
0704063
0794065
0.019*
0.66:+0.66
0814064
<0.001%%%
0864067

0.67+0.61

PTS|
0716
1974068
195£066
0183
2004073
201069
188£057
195£066
<0001+
2484071
218075
189+062
<0001+
2624077
208+ 0,69
187£061
<0001+
188+ 0.60
257077
<0001
188060
246+ 0.81
0215
1894065
198£066
0.005*
1824060
200067
<0001+
208069

1824060
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COVID-19 panic  Depression OR Anxiety OR PTSD OR [95%CI]

OR [95%CI] [95%CI1 [95%Cll
Gender [Reference: Male]
Female 1.29(0.77-2.16] 127 (0.86-1.90] 105 [058-191] 0.83(0.43-1.59]
Relationship with mother [Reference: General]
Good 169 [0.82-3.48] 05+ [0.28-091] 145 [0.64-3.28] 120 (053-2.72]
Relationship with father [Reference: General]
Good 0.74(0.38-1.43] 1.08(0.67-1.74] 058 (0.29-1.16] 045" [021-097]
Suicidal thoughts [Reference: No]
Yes 0.36% (0.17-0.79) 5017 [173-14.53] 5987+ [263-13.6) 4527 [206-9.9]
Self-harm [Reference: No]
Yes 448" [1.45-13.81] 373 [1.22-114] 1.69% (0.72-3.97) 372%4% [1.78-7.83]
Close contact with COVID-19 patients [Reference: No]
Yes 036" [0.17-0.69] 292* [1.03-829] 227 [1.05-492) 227* [094-5.47)
Concern about COVID-19 infection [Reference: No

Yes 027+ [0.11-035] 079[036-1.72] 0.46* [025-0.83]

*p<0.05, **p<0.005, and ***p<0.001, the test results are presented at point 3.4.
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Indirect effect Total effect

Resilience ~0.007 [~0.012; ~0.002] ~0.353%*
Social support ~0.013 [~0.018; ~0.008] ~0.2017%%
Academic self-efficacy | ~0.082 (~0.014; ~0.004] ~0.070%*

The values inside the brackets represent the pper and lower limits of the 95% confidence
interval; *p <0.05; **p <0.01; ***p <0.001.
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Intensity

et Anxiety Depression Stress
Absence 268% 21.3% 28.7%
Mild 6.6% 104% 11.9%
Moderated 19.0% 205% 17.9%
Severe 109% 14.4% 2.4%
Extremely severe 36.8% 33.4% 18.1%

Total 100% 100% 100%
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Variable Unstandardized Standardized
coefficients coefficients

B (95% Cl) SEB

Work-method 0.40 (0.20, 0.60) 0.10 0.34 3.88 <0.001 1.07 179 5.83(5)** 0.21
autonomy

Perceived boundary 0.50 (0.32,0.67) 0.10 0.45 5.56 <0.001 1.01 1.94 9.37(5)** 0.30
control

B, unstandardized beta; §, standardized beta; SE, standard error; CI, confidence intervals; VIE, variance inflation factor; DW, Durbin-Watson. Two independent variables (i.e., Work-method

autonomy and perceived boundary control) were entered in the regression models separately; Covariates included age, gender identity, and race/ethnicity. Results for the covariates are omitted.
-
p < 0.001.
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Characteristics nxiety disorder Depressive Either anxiety or

symptoms disorder depressive
symptoms disorder
symptoms
Yes No Yes No Yes No
n ("  n@®" n (%"  n(®H" n (%~  n@@"
Age
18-29 10(385) | 16(615) 5(19.2) 21(80.8) 12(462) | 14(538)
30-39 33(388) | 52(61.2) 0.887 22(259) | 63(741) 0.064 37(435) | 48(56.5) 0.563
40 or older 3(50.0) 3(50.0) 4(66.7) 2(33.3) 4(66.7) 2(33.3)
Race/ethnicity®
Hispanic 9(40.9) 13 (59.1) 8(36.3) 14(63.7) 11(50.0) | 11(50.0)
Non-Hispanic, Asian 11(333) | 22(66.7) 8(242) 25(75.8) 13(39.4) | 20(60.6)
Non-Hispanic, black 0(0.0) 1(100.0) 0.807 0(0.0) 1(100.0) 0.673 0(0.0) 1(100.0) 0.296
Non-Hispanic, white 23(404) | 34(59.6) 13(228) | 44(772) 25(439) | 32(56.1)
Non-Hispanic, other races or multiple 2(66.7) 1(333) 1(333) 2(66.7) 3(100.0) 0(0.0)

races

Gender identity

Man 14(326) | 29(67.4) 11(256) | 32(74.4) 18(419) | 25(38.1)
Woman 29 (42.0) 40 (58.0) 0.372 17 (24.6) 52(75.4) 0238 32 (46.4) 37 (53.6) 0722
Other gender identity 3(60.0) 2(40.0) 3(60.0) 2(40.0) 3(60.0) 2 (40.0)

Annual postdoc income (USD)*

<$50,000 2(28.6) 5(71.4) 2(28.6) 5(714) 2(28.6) 5(71.4)
$50,000-54,999 23(56.1) | 18(43.9) 13(317) | 28(683) 24(585) | 17 (4L5)
$55,000-59,999 9(25.0) 27 (75.0) 0.078 8(222) 28(77.8) 0915 12(33.3) 24 (66.7) 0216
$60,000-69,999 9(39.1) 14 (60.9) 6(26.1) 17 (73.9) 1(47.8) | 12(522)
$70,000 or more 3(333) 6(66.7) 2(222) 7(77.8) 4(44.4) 5(55.6)

Marital status

Single 18(429) | 24(57.1) 15(357) | 27(643) 32(427) | 43(57.3)
0.561 0.126 0562

Partnered or married 28(37.3) 47 (62.7) 16 (21.3) 59 (78.7) 21(50.0) 21 (50.0)

Parent status

A parent 7(292) 17 (70.8) 0380 7(292) 17 (70.8) - 44(47.3) | 49(527) o
Not a parent 39(419) | 54(58.1) 24(258) | 69(74.2) 9(37.5) 15 (62.5)
Discipline
Education 0(0.0) 1(100.0) 0(0.0) 1(100.0) 0(0.0) 1(100.0)
Environmental sciences 0(0.0) 2 (100.0) 1(50.0) 1(50.0) 1(50.0) 1(50.0)
Engineering 2(100.0) 0(0.0) 1(50.0) 1(50.0) 2(100.0) 0(0.0)
Humanities 1(100.0) 0(0.0) 0(0.0) 1(100.0) 1(100.0) 0(0.0)
Life sciences 16(356) | 29 (64.4) 9(20.0) 36 (80.0) 17(37.8) | 28(62.2)
0300 0.072 0236
Medicine 7(58.3) 5(41.7) 7(58.3) 5(41.7) 9(75.0) 3(25.0)
Nursing 2(100.0) 0(0.0) 2(100.0) 0(0.0) 2(100.0) 0(0.0)
Physical sciences 1(16.7) 5(83.3) 1(16.7) 5(83.3) 2(33.3) 4(66.7)
Psychology 2(40.0) 3(60.0) 0(0.0) 5(100.0) 2(40.0) 3 (60.0)
Social sciences 1(25.0) 3(75.0) 1(25.0) 3(75.0) 1(25.0) 3(75.0)
Others 1(33.3) 2(66.7) 0(0.0) 3(100.0) 1(33.3) 2(66.7)
Multidisciplinary 13(382) | 21(618) 9(26.5) 25(73.5) 15 (44.2) 19(55.8)

Immigration status

US citizen 19(346) | 36 (65.4) 14(255) | 41(74.6) 23(418) | 32(582)
0.348 0837 0577

Work visa holder 27 (43.6) 35 (56.4) 17 (27.4) 45(72.6) 30 (48.4) 32(51.6)

*Numbers do not add up to 117 due to missing case (n = 1) under race/ethnicity and annual postdoc income.
*P-values from Fisher’s exact test.
“Row percentages.
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Sample characteristics

n
Age (years)
18-29 26 222
30-39 85 72.7
40 or older 6 5.1
Race/ethnicity
Hispanic 22 19.0
Non-Hispanic, Asian 33 28.5
Non-Hispanic, black 1 0.9
Non-Hispanic, white 57 49.1
Non-Hispanic, other races or multiple 3 26
races
Missing 1 -

Gender identity

Man 43 368
‘Woman 69 59.0
Other identities 5 43

Annual postdoc income (USD)

<8$50,000 7 6.0
$50,000-54,999 41 353
$55,000-59,999 36 310
$60,000-69,999 23 19.8
$70,000 or more 9 7.8
Missing 1 .

Marital status

Single 42 359

Partnered or married 75 64.1

Parental status

A parent 24 205
Not a parent 93 79.5
Discipline

Education 1 09
Environmental sciences 2 17
Engineering 2 17
Humanities 1 0.9
Life sciences 45 38.5
Medicine 12 103
Nursing 2 17
Physical sciences 6 5.1
Psychology 5 43
Social sciences 4 34
Others 3 2.6
Multidisciplinary 34 29.1

Immigration status

US citizen or green card holder 55 47.0

Work visa holder (e.g., J1, F1, etc.) 62 53.0
MOOD DISORDER SYMPTOMS

Anxiety disorder symptoms*

Yes 46 393

No 71 60.7

Depressive disorder symptoms*

Yes 31 265

No 86 735

Either anxiety or depressive disorder symptoms*

Yes 53 453

No 64 54.7

*Based on the >3 score cut-off of the Generalized Anxiety Disorder 2-item (GAD-2) for
anxiety disorder symptoms and the Patient Health Questionnaire-2 (PHQ-2) for depressive
disorder symptoms. To be considered of having either anxiety or depressive disorder
symptoms, participants met either the >3 score cut-off of the GAD-2 or the PHQ-2.
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HPS total Antisocial Smoking Suicidal School

score behavior tendency dropout
Age . 0037 ~0014 0.007 ~0002 ~0.130 0.082 0017
» 0.621 0850 0923 0977 0.083 0.276 0819
BMI r ~0.066 ~0.015 0099 0214 0.000 0016
» 1 0381 0839 0.186 0.004 50999 0833
HPS total r 1 0398 ~0263 ~0.076 ~0.197
seoee: P 0.000 0.000 0312 0.000 0.008
HLBS total - 1 ~0219 ~0113 ~0381 -0.229
b ? 0.003 0132 0.000 0.002

HLBS, The Healthy Lifestyle Behaviors; BMI, Body Mass Index; HPS, The Health Perception Scale.
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The Health Perception Scale Subdimensions

Health Perception Scale Total 10
Center of control 89
Certainly 9
Importance of health 82
Self-awareness 179

615

497

520

458

100

The Healthy Lifestyle Behaviors Scale Subdimensions

The Healthy Lifestyle 138

Behaviors Scale Total

Health responsibility 130
Physical activity 134
Nutrition 131
Spiritual Development 9
Interpersonal relationships 104
Stress management 122

Risky Behaviors Scale Subdimensions

Antisocial behaviors 103
‘Smoking 93
Suicidal tendency 104

School dropout 9

7.1

726

749

732

58.1

682

575

520

58.1

503
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Antisocial behaviors post-

test- pre-test

(EERNENTS

Rank total

Negative Rank

Positive Rank

Equal

Smoking Post-test- pre-test
Negative Rank

Positive Rank

Equal

Suicidal tendency Post-test- pre-test
Negative Rank

Positive Rank

Equal

School dropout Post-test- pre-test
Negative Rank

Positive Rank

Equal

103
53

2

9

44

42

104

62

%0

58

31

78.99

7755

69.87

67.16

9097

7097

77.40

70.00

8136.00

411000

6198.00

2955.00

9461.00

4400.00

6966.50

4060.00

-3.573

-3839

-4.086

-2.803

<0001

<0001

<0001

0.005
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Difference

Pre-training

Post-training

HPS 179 52845.96 5496+ 651 ~1978+6.26 -4.227 <0.001

HLBS total score Mean rank RELIRGIEN
post-test- pre-test

Negative Rank 35 5290 185150 -8.602 <0.001
Positive Rank 138 9665 1319950

Equal 6 - N

Health responsibility Post-test- pre-test

Negative Rank 30 5832 1749.50 ~8.005 <0.001
Positive Rank 130 85.62 1113050
Equal 19 - -

Physical activity Post-test- pre-test

Negative Rank 33 4594 1516.00 ~8.805 <0.001
Positive Rank 134 99.37 1251200
Equal 12 - B

Nutrition Post-test- pre-test

Negative Rank 34 56.60 192450 ~8.030 <0.001
Positive Rank 131 88.95 77050
Equal 14 - -

Spiritual Development Post-test-pre-test

Negative Rank 55 6842 3763.00 ~3.888 <0.001
Positive Rank 98 8182 8018.00
Equal 26 - -

Interpersonal relationships Post-test- pre-test

Negative Rank 62 7522 466350 ~3.668 <0.001
Positive Rank 104 88.44 919750
Equal 13 - -

Stress management Post-test- pre-test
Negative Rank 38 59.84 2274.00 =7.125 <0.001
Positive Rank 122 86.93 10606.00

Equal 19 . -

HPS, The Health Perception Scale; HLBS, The Healthy Lifestyle Behaviors.






OPS/images/fpsyg-15-1407233/fpsyg-15-1407233-t002.jpg
Independent variables

Gender

Department

BMI

Men

Anesthesia

First and emergency aid

Medical laboratory

Elderly care

Underweight
Normal
Overweight

Obese

Independent

variables

Gender

Department

BMI

Rank mean

Anesthesia

First and
emergency
aid

Medical
laboratory

Elderly care
Kwx?

»
Underweight
Normal
Overweight
Obese
Kwx?

I3

Health
responsibility

89.27
94.29
187750
0.647
92.47

87.09

8413

103.04
2382
0497
93.15
9191
80.57
2925
3775

0.287

Health
perception
scale total

X+SS
53.14£5.69
5204 £7.42

0.868

p=0386
52164653
5340473
52814687
5430502
F=0818
p=0415
51624727
5338£592
5277420
47.00% 141
F=1335

p=0265

Physical

activity

Rank

mean

83.10
13062
933.00
<0001
9185

94,87

83.86

87.15
1288
0732
80.71
93.01
83.16
92.00
1666

0.645

Center of
control

Rank mean
9182
7929

U=17105

98.39

65.50
KWX? = 1.440

=069

Certainly Importance of  Self-awareness
health
X+SS Rank mean Rank mean
1278 £3.02 90.11 916
12814306 8935 83.17
t=-0047 U=19720 U=18115
1963 460
1242341 8045 98.15
13,02+ 280 9273 8084
127342388 9075 85.08
132242386 105.00 9563
KWX? = 3.460
Pp=0659 p=0326
13.04262 8581 7029
12784321 9425 9442
12684224 7489 89.05
1050212 3675 7150
F=0447 KWX=5.124
p=0720 Pp=0163

The Healthy Lifestyle Behaviors Scale

rition

87.81
10290

165350
0.168
86.50

95.67

8410

97.61
2018
0.569
7383
9334
9127
7050
3393

0335

Spiritual Interpersonal N HLBS
development relationships management scale
total

Rank mean Rank mean Rank mean Rank
mean

86.89 86.08 8877 86.09
108.29 11310 97.25 113.00
151350 138850 180050 139100
0.051 0014 0438 0014
9194 8402 9241 89.46
96.32 9273 9028 9360
7692 87.97 8733 8105
98.11 102.26 89.15 10165
4517 2256 0256 2858
0211 0521 0.968 0414
8240 8756 8675 8442
92.14 9031 9215 9283
90.14 95.02 8170 8384
49.00 4650 85.00 4775
2044 1689 0914 2328
0.563 0,639 0822 0507

Independent variables

Antisocial
behaviors

Rank mean

Risky Behaviors Scale

Gender

Department

BMI

Anesthesia
First and emergency aid
Medical laboratory
Elderly care

Kwx?

»

Underweight

Normal

Overweight

Obese.

kWX

14

87.30

10590

157550

0.090

86.65

80.02

98.77

10270

4891

0173

77.81

92.59

90.00

8150

1826

0.609

Smoking Suicidal tendency  School dropout
Rank mean Rank mean Rank mean
8381 90.82 8535
12642 85.17 17.38
1042.00 1863.50 1277.00
0,000 0,607 0,003
9630 9193 8241
88.16 8525 7945
8934 9596 102.20
8054 8391 107.00
1676 1478 8600
0642 0.687 0035
68.04 106.15 77.15
9167 86.09 9185
108.14 96.16 9850
6825 6450 4425
7.958 4067 3954
0047 0.254 0.266
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Pre Post Follow-up
4weeks 5 weeks
(1) (12) (T3)
Study Resources || Study Resources Study Resources
Personal Resources Personal Resources Personal Resources
Module 1:
l61 Study Demands —{Understanding| Study Demands. Study Demands
Stress Stressors
Engagement | —| Engagement Engagement
S — ) |Application/
week
Exhaustion  —| Exhaustion Exhaustion
Module 1: | Module 3:
162 Study Crafting ~ —{Understanding| Awakening. Study Crafting Study Crafting
Stress | Resources
Self-undermining (—| Self-undermining Self-undermining
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Enrollment

Registered (n = 253)

Randomized (n = 253)

Allocated to IG1 (n = 85)
« Completed T1 questionnaire (n = 79)
= Dropout:n =6

Allocated to 1G2 (n = 84)
« Completed T1 questionnaire (n = 83)
* Dropout:n=1

Allocated to WLC (n = 84)
« Completed T1 questionnaire (n =80)
= Dropout:n=4

Follow-up

Completed T2 questionnaire (n = 71)
*Dropout: n=8
Completed T3 questionnaire (n = 64)
= Dropout: n=7

Completed T2 questionnaire (n = 73)
= Dropout: n = 10

Completed T3 questionnaire (n = 72)
= Dropout: n =1

Completed T2 questionnaire (n = 76)
= Dropout: n =4
Completed T3 questionnaire (n = 72)
=Dropout: n =4

Analyzed (n = 64)
« Excluded (n=0)

Analyzed (n = 70)
* Excluded (n=2)
oNon-complete datasets

Analyezd (n = 71)
* Excluded (n = 1)
oNon-complete datasets
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Variables i

Self-compassion 70.380 6600 1.000 - - -
Coping style 0010 0510 0.606%* 1000 - -
Sleep Quality 10020 4180 ~0.514%% ~0.453+* 1.000 -
Depression 21570 4540 ~0.216%% ~0.410% 0.494%% 1.000

M, Mean; SD, Standard Deviation; **p <0.01.
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Outcome Predictors Goodness-of-fit indices Regression coefficient and significance

Variables
R B t

cs s-C 0.606 0.367 602.601%** 0.497 24547+

s-C -0.378 =11.545%**
$Q 0.543 0.295 AT~

cs =0.222 =6.794%%*

s-C 0.051 1432
DEP 0411 0.169 105.639***

cs ~0.440 =12.370%**

5-C, Self-compassion; CS, Coping Style; DEP, Depression; SQ, Sleep Quality; ***p <0001, *p <0.05.
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Model Effect types Effect SE Bootstrap 95%Cl
Direct effect -0378 0027 —0443t0 0314

Model 1 Indirect effect $-C=CS=5Q ~0.135 0232 ~0.182t0 ~0.090
Total effect ~0514 0026 ~0.566 to ~0.461
Direct effect $-C—DEP 0051 0035 ~0.018100.120

Model 2 Indirect effect $-C—CS—DEP ~0267 0031 ~033310 0208
Total effect -0216 0.030 ~027510 ~0.156

5-C, Self-compassion; CS, Coping Style; DER, Depression; $Q Sleep Quality.
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Coping style

Self-compassion

Depression
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0.4972%**,

Self-compassion

Coping style

-0.378%¢*

0.222%¢¢

Sleep quality
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Coping style

0.051
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Variables Category N %

Male 734 7070
Gender
Female 304 2930
Rural 769 7410
Residence
Town 269 2590
Freshman a0 390
Sophomore 354 3410
Grade Junior 397 3820
Senior 176 17.00
Graduate student 7 680
Liberal arts 316 3040
Sciences 572 55.10
Major
Engineering us 1140
Medicine 2 310
Yes 642 6180
Only child

No 39 38.20
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Anxiety disorder symptoms Depressive disorder Anxiety or depressive

symptoms disorder symptoms
Predictors ~ Odds ratio Odds ratio SE QOdds ratio
(95% Cl) (95% Cl) (95% Cl)
Unadjusted
Life balance 0.53** (0.36,0.78) 0.10 471 030" (0.18,0.52) 0.08 7.49 0.42"** (0.28, 0.63) 0.09 7.64
Adjusted
Life balance 0.55** (0.37,0.82) 0.11 031" (0.18,0.55) 0.09 0.42"** (0.27,0.65) 0.09
Age 1.01(0.91, 1.12) 0.06 1.12(0.99, 1.28) 0.07 1.03 (0.92, 1.15) 0.06
Gender identity®
15.05 472 1338

Women 1.48 (0.63,3.43) 0.63 0.97 (0.34, 2.73) 051 1.18 (0.51,2.78) 052

Other 248 (0.31,20.03) 264 3.22(0.29,35.63) 395 1.31 (0.14, 12.08) 1.49
gender identity
Race/ethnicity® | 0.91(0.40,2.06) 038 0.46 (0.16, 1.26) 023 0.63 (0.27, 1.47) 027

CI, confidence intervals; SE, standard error; x2, goodness-of-it test.
2Reference group is men.

PReference group is non-white.

**p < 0.01;**p < 0.001.
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Variables SD Max

1. Academic procrastination 250 1.05 1 5

2. Cognitive test anxiety 235 071 1 4 027°

3. Subjective wellbeing 197 117 12 7 —022* —0.19°

4. Academic performance 8.45 092 5 10 —0.19* —020° 0.03

N=322%p <0001
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Predictor Mediator Dependent Direct effect Total effect Indirect effect

variable [95% Cl]
AP CTA SWB —0.176" —0216** ~0.040* [~0.083, —0.008]
AP CTA AP ~0.149* —0.191** —0.042* [~0.090, —0.011]

*p < 0,05 *p < 0.01;***p < 0.001; results based on 5000 bootstrap samples; Cl, bias-corrected 95% confidence interval for the indirect effects; AP, Academic procrastination; CTA, Cognitive
test anxiety; SWB, Subjective wellbeing; AP, Academic performance.
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Variable

1. Social support T1

2. Psychological demands TI

3. Mindfulness T1

4 Incr structural resources T

5. Incr.social resources T1

6. Incr. challenging demands T1

7. Decr. hindering demands T1

8. Self-undermining T1

9. Engagement T

10. Exhaustion T1

11, Social support T2

12. Psychological demands T2

13, Mindfulness T2

14, Incr. structural resources T2

15. Incr. social resources T2

16.Incr. challenging demands T2

17. Decr. hindering demands T2

19, Engagement T2

20, Exhaustion T2

21. Social support T3

22, Peychological demands T3

23, Mindfulness T3

24, Incr structural resources T3

25, Incr. social resources T3

26. Incr. challenging demands T3

27. Decr. hindering demands T3

28, Self-undermining T3

20, Engagement T3

30, Exhaustion T3

Variable

15. Incr. social
resources T2

16. Incr. challenging
demands T2

17, Decr. hindering
demands T2
18,50
undermining T2
19, Engagement T2
20, Exhaustion T2

21, Social support
i

22, Psychological
demands T3

23, Mindfulness T3
24, I, structural
resources T3

25, Incr.social
resources T3

26. Incr.challenging
demands T3

27. Decr hindering
demands T3
28.5elf-
undermining T3
29, Engagement T3

30, Exhaustion T3,
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Variable

Social support
Mindfulness

Psychological

demands
Engagement
Exhaustion

Increasing structural

resources

Increasing social

resources

Increasing

challenging demands

Decreasing hindering

demands

Self-undermining

il

M (SD)
3.18(0.50)

2.60(0.48)

273(052)

447 (1.06)
3.03(1.03)

3.90 (0.47)

267(081)

3.00 (0.74)

275(0.94)

3.07 (0.72)

1G1
T2

M (SD)
3.11(0.50)
273 (0.43)

277(045)

441 (1.16)
298 (1.13)

3.92(0.46)

271(0.76)

2.98(0.78)

3.07(0.82)

3.09(0.73)

T3
M (SD)
3.16(0.57)
275(043)

2.80(0.49)

449 (1.22)
302(1.22)

395 (0.46)

2.83(0.87)

3.11(0.78)

3.12(0.74)

3.14(0.76)

T1
M (SD)
3.17 (0.46)
261 (038)

2.75(0.50)

435 (0.79)
325 (1.02)

393 (0.51)

253 (0.65)

283(077)

279(0.72)

298 (0.84)

1G2
T2
M (SD)
3.08(0.50)
274(042)

278(042)

4.46 (0.80)
3.13(091)

3.89(051)

260(0.77)

2.95(0.78)

294(074)

3.15(0.88)

T3
M (SD)
3.09(0.53)
273(041)

2.83(0.46)

439 (1.02)
3.26(0.98)

396 (0.55)

2.63(0.84)

311(071)

3.01(0.85)

295 (0.69)

T1
M (SD)
315 (0.48)
261 (0.44)

2.74(053)

430 (1.13)
307 (111)

393 (0.54)

258 (0.70)

2.94(079)

272(0.82)

3.25(0.86)

WLC
T2
M (SD)
3.05(0.49)
258 (0.44)

287(052)

415 (1.18)
333(123)

3.81(0.55)

252(071)

2.89(071)

286 (0.76)

3.32(0.79)

T3
M (SD)
295(052)

257 (0.49)

2.88(0.55)

4.21(1.09)
356 (1.17)

3.74(065)

258(0.73)

2.89(0.80)

2.96(078)

347 (0:85)
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Variable

Social support

Mindfulness

Psychological demands
Engagement

Exhaustion

Increasing structural resources
Increasing social resources
Increasing challenging demands
Decreasing hindering demands

Self-undermining

Time X group interaction effect

F-value
F(4,404)=2.24, p=0.06
F(3.95,398.52) =4.70, p<0.01
F(3.94,397.95)=075, p=0.56
Welch's F(4,316.5) =061, p=0.66
F(3.88,392.20) =363, p<0.01

F(4,404)

58, p<0.05

88,p=0.48

F(3.91,394.78) =269, p<0.05

F(3.85,389.18) =067, p=061
F(4,404)=3.02, p<0.05

2
lp

0.04

0.04

0.03

0.03

0.03

RM-ANOVA

Main time effect
F-value
F(2,404) =849, p<0.001

F(1.97,397.95)=6.80, p<0.01

‘Welchis F(2, 404.8)=0.24, p=0.79

F(2,404)=232,

F(1.93,389.18) = 14.59, p<0.001

0.04

0.03

007
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Module

Understanding stress

Recognizing stressors

Awakening resources

ing stress and stress reactions.
& the transactional stress model.
Reflecting on one’s own stress experiences and

recognizing the consequences of stress.

Understanding the interplay of demands

and resources.

Recognizing the personal boundary betuween study

and private lfe.

Understanding stressors and their classification.
Understanding inner drivers and their role in the
development of stress.

Developing more advantageous thoughts for selected

stressors.

Understanding resources and their classification.
Iden

fying available resources and how to
activate them.
Iden

fying previously unconscious resources.

Creating an inner strength picture.

Theory

Stress (eustress/distress),
stress reactions (Sclye, 1956).
“Transactional stress model
(Lazarus and Folkman,

1984, 1987).

Coping strategies

(Lazarus, 1991).

JD-R model (Demerouti
etal, 2001).

Definition of stressors.
Typical stressors.

Personality traits (inner
drivers) as potential stress
amplifiers.

Definition of resources.
Typical resources.
Resource activation

techniques.

Practice

Reflection on the stress level of the last days.
Reflection on different stress situations and one’s
own reaction to them.

Identification of demands and resources based
on the JD-R model.

Reflection on constant acces

lity.

Reflection of a stress situation of the last days.
Stressor radar to identify own stressors
Classification of own stressors (frequency/
importance).

Identification of own inner drivers,
Re-interpretation of tress situations/inner
drivers

Reflection of a stress situation of the last days.
Dream journey to enable metaphorical access to
one’s own resources.

Resource radar to identify own resources.
Inner strength picture.

Identification of techniques to activate resources.





