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Editorial on the Research Topic
 Mental health of higher education students




Mental health of higher education students is a growing concern around the globe. Even before the outbreak of the COVID-19 pandemic, the prevalence of mental health problems among higher education students was already worrying. The Healthy Minds Network, a US national research organization, showed that depression and anxiety were found in 37.1 and 31.3% of higher education students, respectively (1). Higher education students encounter transitional challenges and stressors while preparing themselves to enter adulthood. Besides academic burdens, university students struggle to fulfill expectations from family, adapt to a drastic change in the learning environment, develop good relationships with peers, and overcome financial problems. The unprecedented wave of COVID-19 further worsened the already serious problems. Many students experienced psychological distress during the pandemic, including anxiety, stress, and even suicidal ideation (2–5). This Research Topic attempts to gather empirical findings from all over the world to broaden our understanding of the mental health of higher education students.

This Research Topic collects 34 studies on the mental health of higher education students, with more than 120,000 participants from 18 countries, among nationwide (Gavurova et al.; Jiang et al.; Qian et al.; Wathelet et al.). Studies in the Research Topic investigated a wide range of mental health outcomes, from symptom-related outcomes such as anxiety, depression, and stress (Schwander-Maire et al.; Thang et al.; Valdés et al.; Wathelet et al.; Ying et al.), insomnia (Stanyte et al.; Zhang et al.), to behavioral problems such as internet addiction (Diotaiuti et al.; Gavurova et al.), mobile phone addiction (Li X. et al.), school engagement (Versteeg et al.), academic performance (AbuAlSamen and El-Elimat; Deng et al.), and problem gaming behavior (Tang et al.).

A vast array of factors associated with the outcomes were examined, including hope (Schwander-Maire et al.), impulsivity (Diotaiuti et al.), family functioning (Qian et al.), resilience (Versteeg et al.), shyness (Li X. et al.), cyberloafing (Li Q. et al.). Three studies provided evidence with quantitative analysis to validate the instruments in their populations (AbuAlSamen and El-Elimat; Fung et al.; Guelmami et al.). Findings in this Research Topic help aggregate knowledge in literature for mental health promotion of higher education students and suggest actionable strategies for future interventions and policies.
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Background: Grit is a key concept in positive psychology and educational science. The construct measures two related constructs that are interest and effort. Several instruments have been developed to measure this construct in professional and educational contexts, but no tools have been developed considering specific contexts such as physical education and sport.

Objectives: The objective of this study is to develop and test a measurement scale to assess Grit in the context of physical education and sport.

Methods: Two exploratory (Phase 1) and confirmatory (Phase 2) samples were administered the 16-item PE-Grit scale in Arabic. In addition, the confirmatory sample also was administered the R-SPQ-2F two-factor learning approaches scale. The factor structure was examined first by exploratory factor analysis on the first sample and then by confirmatory factor analysis on the second sample. Reliability testing was performed by checking internal consistency simultaneously by the three indices: McDonald's ω, Cronbach's α and Gutmann's λ6. Concurrent validity was checked by Pearson's correlation between the PE-Grit and the two dimensions of the SPQ-2F.

Results: After the exploratory factor analysis, which identified the factors and gave a preliminary validation of the designed instrument, confirmatory factor analysis was performed on three hierarchical models to be able to identify the best fitting model. A third-order hierarchical model with two physical and academic components each formed by interest and effort presented the best fit indices: chi X2 = 192.95 (p < 0.01), and the X2/DF = 1.36; GFI = 0.99; AGFI = 0.99; CFI and TLI close to 1; RMSEA = 0.025. In addition, McDonald's ω, internal consistency, and Gutmann's λ6 ranged from 0.78 to 0.86 for all four scale dimensions.

Conclusion: The PE-Grit scale displays adequate factor structure, good reliability, and acceptable concurrent validity and can be administered to assess Grit in physical education and sport students.

Keywords: Grit, physical education and sports, scale development, scale validation, students


INTRODUCTION

Today, physical education, as a regular and institutionalized physical activity, has become central to the school and university system in most countries. Indeed, there is a growing interest in the role of physical education. Physical education is no longer focused solely on its impact on physical and mental health but has expanded to prepare young people for the demands and challenges of everyday life (1).

It has been argued elsewhere that physical education teaching is a multiple setting (2, 3), which differs greatly from classroom teaching in terms of characteristics, professional tasks, and specificity of the content offered in learning sessions (4). In detail, to teach physical education, a wide variety of practical and theoretical expertise must be considered (5). In fact, specific requirements must be considered in the student's training program (6). Preparing a future physical education teacher essentially requires multiple practical and theoretical knowledge to develop the necessary professional skills (7). Therefore, student training and learning in this field draws on several interdisciplinary (8) and transdisciplinary fields (9). As an example, the student must have theoretical knowledge in psychology, sociology, pedagogy, statistics, movement science, and biology, in addition to practical training in sport. Likewise, practical training requires mastery of multiple expertise in team and individual sports (10, 11). Therefore, a significant body of research has argued that physical performance and the development of various psychomotor, emotional, and cognitive skills are essential for success. In this regard, students in this field are exposed to adverse conditions similar to those of athletes: for example, physical fatigue (12), pain that is caused by many physical and athletic activities (13), and even high pressure on the lumbar spine (14, 15). Similarly, the student is also exposed to mental fatigue (16, 17), circadian rhythm disruption (18), sleep disturbance, and insomnia related to high activity levels (19).

Indeed, success in this field requires a great deal of courage and Grit. As a matter of fact, in college, schools, and universities, Grit has become a central concept in positive psychology (20), evaluated as a critical predictor of success, and for academic performance (21, 22).

As inspired by the initial research of Duckworth et al. (23) and Duckworth and Quinn (24), the concept of Grit, as an indicator and essential component of success and achievement, has been considered as one of the main concerns of personality investigations and educational psychology among college and undergraduate students along the last decade (24–26). Grit as a favorable individual trait predicting success and achievement has emerged in a variety of contexts and cultures (27). Grit has been used to identify achievement in domains typically assessed as difficult and requiring hard work (23, 24).

In the field of education, Grit encompasses the concepts of passion and long-term perseverance and is becoming an increasingly important characteristic in preparing students for academic or university success (28–30). It can also be defined as effort and determination to achieve goals (31). Grit is negatively associated with stress (32) and burnout (33). Indeed, it describes the ability to recognize good performance, despite all individual constraints, to achieve a planned goal. The most noted early work perceived Grit as a construct formed by two factors, consistency of interest and perseverance in effort (23, 24, 34).

Consistency of interest refers to the extent to which individuals maintain a preoccupation with achieving long-term goals, whereas the persistence of effort (PE) refers to the extent to which individuals can maintain their efforts to achieve these goals regardless of the challenges and failures they encounter (35). Although defined as “an individual's tendency to persistently pursue long-term goals despite challenges or obstacles” (36), Grit must be distinguished from the related concepts of resilience, or “ability to overcome,” “acute,” “chronic,” “dynamic,” hardships and “everyday resilience” (37). Grit as a stable personality trait has been contested by some researchers who have found that Grit varies over time (38), leading to a reconceptualization of the construct as an out-of-domain cognitive process that may be appropriate for intervention (29).

Overall, Grit has been designed in several measurement instruments in a hierarchical model with two correlated dimensions that are the persistence of effort (PE) and consistency of interest (CI) (39–42). The first refers to the extent to which individuals exert long-term efforts to challenge contextual barriers (24), whereas the second measure shows the tendency of a subject to adopt a long-term choice of interests (24).

Two measurement scales that were initially developed and widely used in different contexts are as follows: the original Grit (Grit-O; 12 items) and the short Grit scale (Grit-S; 8 items), both developed by Duckworth and colleagues (23, 24). Other instruments have been developed in the context of education, such as the Academic Grit Scale (29) and the Grit Scale for Children and Adults (41). However, Datu et al. (43) suggest other alternative measures of Grit that have three factors the Triarchic Model of Grit Scale (TMGS) by adding the factor adaptability to situations. Even though, Grit-O and Grit-S remain the most widely used measures in different contexts and countries (see Arco-Tirado et al., 2018). For example, in sport, according to the scoping review elaborated by Cormier et al. (44), previous research on the measurement of athletes Grit in different levels of practice was achieved by these instruments.

To measure the concept of Grit among PE students, it is necessary to focus mainly on the content of their educational background. Indeed, PE education differs from other education, and this may be mainly due to the physical component in the educational process. If we measure the persistence and interest of these students, this component should not be overlooked. Referring to previous reports, in a particular academic context, student motivation, passions, and interests have been associated with the provided learning content (45–48).

Physical education students are a specific group of individuals who were engaged in physical activity in two contexts: studies and assessment. Successful performance in physical and sporting activities is critical to the student's success in school.

It is worth adding that the practical sessions of physical education teacher training take place in specific structures outside the classroom (e.g., gymnasiums, running tracks, soccer fields, etc.) (49). Scholar sport facilities and their variances from country-to-country can create specific conditions for physical education and sometimes disadvantageous environments due to lack of comfort (e.g., poor countries). In addition, outside the classroom, the PE student may be exposed to unfavorable weather conditions (e.g., extreme heat or cold), whereas students in other disciplines benefit from sheltered classrooms.

In the academic field of physical education, the Academic Grit Scale cannot assess the concept since it does not include interest and physical effort. Indeed, interest and physical effort cannot be mistaken for academic interest and effort.

Therefore, the purpose of this study was to develop and evaluate a measurement scale to assess Grit in this field. In this procedure, which considered as preliminary in the context of physical education, the factorial structure, the internal consistency, and the concurrent validity will be considered. In the academic context, each student has his own learning strategy: deep learning strategies and surface learning strategies (50). Therefore, to show the concurrent validity of the PE-Grit, we proceed to examine the association of this scale with the R-SPQ-2F scale, which is a measure of learning strategies. We justify this choice by the associations that have been found recently in several studies between Grit and learning strategies (33, 51, 52).



MATERIALS AND METHODS


Measurements
 
The Development of the PE-Grit Scale

The development of the PE-Grit scale was conducted in the three steps listed below.

The first one consists of a review of the literature concerning the two-factor Grit in the academic context, its measurement instruments, and the specific characteristics in physical education and sports. In detail, the items of the Grit-S, Grit-O, and AGS measurement scales were considered (23, 24, 29). However, since the training and the assessment in physical education have theoretical subjects and physical practice (53–55), it was necessary to generate a pool of items that took into account on this specificity. Indeed, students in this field may have an interest in physical practice, whereas they may not have an interest in academic training (or vice versa). Likewise, the student can exert an effort which differs between the practical and theoretical sessions.

This work resulted in the development of a 16-item questionnaire in Arabic, which allows for the measurement of Grit through four context-specific dimensions, each comprising four items: interest in physical activity, interest in academic training, effort in physical activity, and academic effort (see Appendices).

In a second step, a focus group was formed by three independent and bilingual (English and Arabic) researchers as experts (one expert in humanities, two experts in applied educational sciences in physical education and sport) and two other Arabic and English academics as linguistic experts. The work of the group was to review the Arabic version and to develop an English version of the PE-Grit scale (see Appendix Table 1). During the process, the committee checked for any inconsistencies in the items in the two versions and made corrections if necessary.

The third step is a pilot study to examine the relevance of the items in the Arabic version, their face validity and to ensure their understandability by an exploratory sample.

The tool is evaluated on a seven-point Likert scale ranging from strongly disagree to strongly agree.



Arabic Version of the Revised Two-Factor Study Process Questionnaire R-SPQ-2F

The Arabic version of the R-SPQ-2F by Munshi et al. (56) is an assessment tool for learning approaches. It consists of 20 items that assess deep (10 items) and surface (10 items) learning approaches.

The surface concept means the acquisition of knowledge only with extrinsic motivation (i.e., students experience learning as an external duty necessary to succeed with minimal effort). In contrast, deep learning involves the acquisition of knowledge and understanding of underlying principles and mechanisms, critical thinking, and thus intrinsic motivation.

Data were collected on a five-point Likert scale. The characteristics of the scale in the exploratory factor analysis were satisfactory. However, no deep structure analysis was performed. Similarly, the internal consistency of the scale was good. Cronbach's α coefficients were 0.93 and 0.90 for the two factors, surface approach and deep approach, respectively.




Data Collection and Procedures

Data were collected online from a set of students enrolled in the four universities of physical education and sports in Tunisia (n = 652). Those recruited for the study were divided into two groups to conduct two exploratory and confirmatory studies.

a) Exploratory data were collected from 170 students aged 22.40 ± 1.65 years randomly selected from the data. The subjects were recruited from both sexes, women (n = 88; 51.8%) and men (n = 82; 48.2%), belonging to the students at the Higher Institute of Physical Education and Sport of Tunisia. They were either athletes playing in several clubs and in different disciplines (34.70%), or heavy athletes (30%), or subjects who had never practiced sports in sports clubs (35.30%) who were admitted to a specific entrance examination allowing them to enroll in the institution.

b) Confirmatory data were collected from a total of 482 students who were aged 19–26 years (M = 21.94, SD = 1.80). Students of both genders are divided into three grades and have different sports experience: current athletes (17.43%), heavy athletes (40.66%), and subjects who have never played sports in a club (41.91%). All students who received practical and theoretical educational contents at the university and classes during that period were not suspended due to COVID-19.

Table 1 summarizes the distribution of recruited students according to the three variables: sport activity, grade level, and gender.


Table 1. Distribution of participants by sport practice, study level, and gender.
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All data were collected during an online survey designed using Google Forms to protect students from COVID-19. The survey includes a demographic form in which age, gender, education level, and athletic experience were indicated. This process also has an advantage in that the responses can be retrieved on a Microsoft Excel page. The email addresses of the students were obtained by the use of the university system. In addition, no further information was provided (e.g., the student's first and last name).



Statistical Analyses

Statistical analyses were performed using IBM SPSS version 26.0 for Windows. The reliability of the instrument was tested by the open-source software JASP. Whereas Lavaan's R package (R Studio) was adopted for confirmatory factor analysis, preliminary data analysis was performed by Skewness and Kurtosis normality tests. Exploratory sample responses were performed by unweighted least squares method with Promax rotation and Kaiser normalization. Instrument reliability was obtained by calculating the internal consistency coefficients: Cronbach's α coefficient, McDonald's ω coefficient, and Gutmann's λ6 coefficient.

The recommended threshold for these indexes is 0.70 for acceptability and 0.80 for good reliability. The structure of the confirmatory sample questionnaire was performed by confirmatory factor analysis (CFA), and diagonally weighted least squares (DWLS) was used in this study as an estimation technique (57). Several CFA indices were selected to examine the model: (1) the X2, (2) the X2/DF, (3) the goodness-of-fit index (GFI), (4) the goodness-of-fit index (AGFI), (5) the comparative fit index (CFI), (6) the Tucker–Lewis index (TLI), and (7) the root means square error of approximation (RMSEA).

The X2 should not be significant; however, this criterion is highly criticized on large samples, whereas the X2/DF is widely used and should be less than or equal to 2.

According to the recommendations of Hu and Bentler (58), GFI and AGFI must have values greater than 0.90 to accept the model. TLI and CFI values greater than 0.95 represent a good model fit. RMSEA should be <0.06 for a good model fit and <0.08 for an acceptable model fit (58, 59).

Concurrent validity was tested by examining the association between the four PE-Grit factors and the R-SPQ-2F scale. To examine these associations, we used low (<0.35), moderate (between 0.36 and 0.67), and strong (>0.67) thresholds for Pearson's correlation coefficients (60).
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RESULTS

Factor analysis was used to extract the four factors from the correlation matrix. All 16 items were subjected to factor analysis using extraction by the unweighted least square method, Kaiser normalization, and Promax rotation. Only the elements with loads equal to or greater than 0.50 were retained.

This analysis resulted in 4 factors with eigenvalues greater than 1, a Kaiser–Meyer–Olkin measure of sampling adequacy index, KMO of 0.88, Bartlett's sphericity test, and chi-square test of value 1,257.81 (ddl = 120; p < 0.001).

The factorial solution resulted in four factors that explained 69.15% of the total variance.

The first factor explained 35.51% of the total variance (eigenvalue = 5.68), whereas the explained variances were 16.94% (eigenvalue = 2.71), 7.37% (eigenvalue = 1.49), and 7.37% (eigenvalue = 1.18). Table 2 presents the descriptive statistics, the normality coefficients, and factor loadings (lambda) of the item scores obtained in the exploratory phase.


Table 2. Descriptive statistics, normality test, and factor loadings of exploratory factor analysis.
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Reliability

The McDonald's ω internal consistency indices for the four dimensions vary between 0.86 for the AC, effort dimension, and 0.83 for PH. interest one. This shows a good consistency of the 4 dimensions of the scale. Also, Cronbach's α values are good with a minimum value of 0.83 for the academic effort dimension (see Table 3).


Table 3. Internal consistency of PE-Grit scale.
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For Gutmann's λ6 index, the scores vary from 0.78 to 0.82 for the fourth and the first dimensions, respectively (see Table 3).



Confirmatory Factor Analysis

To validate the generalizable of the factor structure, confirmatory factor analysis was carried out on three different models: (a) a model with four factors which form a total score (M1, see Figure 1) (b) a third-order model (M2, see Figure 2) where the total Grit score is formed from two scores of interest (physical interest and academic interest) and effort (physical effort and academic effort) and the third model also of third-order (M3, see Figure 3) is formed from a physical dimension (physical interest and physical effort) and an academic dimension (academic interest and academic effort).


[image: Figure 1]
FIGURE 1. Second-order confirmatory factor analysis of the PE-Grit. All parameters are standardized and significant at the 0.01 level.
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FIGURE 2. Third-order confirmatory factor analysis of the PE-Grit (M2). All parameters are standardized and significant at the 0.01 level.
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FIGURE 3. Third-order factor analysis of the PE-Grit (M3). All parameters are standardized and significant at the 0.01 level.




Review of Adjustment Indices

The models shown in Figures 1–3 exhibit excellent factor loadings which are greater than 0.71 which are recommended by Comrey and Lee (61).

For model M1, the absolute goodness-of-fit indices X2/DF and RMSEA were not adequate. Indeed, the value of X2/DF was 3.82 > 2, and both error indices were greater than 0.60. Likewise, the TLI and CFI indices were slightly below the recommended threshold for both indices (>0.95). However, the GFI and AGFI indices were adequate. Following these results, the M1 model will be rejected and other models must be examined [see Hu and Bentler, (62)].

Referring to the recommended thresholds, the M2 model exhibits good fit indices with the exception of X2/DF and measurement errors.

Likewise, the M3 model provided the best-fit indices that are faithful to the recommended standards, but with a smaller chi X2 = 67.54 (p < 0.01), and the X2/DF = 0.68.

In addition, the indices of GFI = 0.994 and AGFI = 0.992. The parsimony-adjusted measures indices CFI = 0.99 and TLI = 0.99 were close to 1, which justifies the excellence of the model. The RMSEA and the RMR values were 0 and 0.033, respectively. These values indicated a good adjustment index.



Concurrent Validity

For PH. interest, the results demonstrated significant associations (see Table 4). However, the correlation coefficient between this factor was low with deep (r = 0.19) and moderate with surface (r = 0.37) (see Table 4). Likewise, the results showed significant weak correlations between PH. effort with deep (r = 0.15) and PH. effort with surface (0.30) (see Tables 4, 5).


Table 4. Fit indices of the three models of PE-Grit scale.
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Table 5. Correlation between the dimensions of the PE-Grit scale and the two factors, deep approach, and surface approach.
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The results showed a significantly moderate and weak relationship between AC. interest with deep (r = 0.43) and AC. interest with surface (r = 0.08), respectively. Finally, AC. effort was associated with deep (r = 0.31), and no association was demonstrated between the PE-Grit factor with surface (see Table 5).




DISCUSSION

The purpose of this study was to develop and test a measurement scale to assess Grit in the context of physical education and sport. A 16-item, four-factor scale was developed and empirically tested to assess its psychometric properties in a near-target population of physical education and sport university students.

A first second-order model was tested by confirmatory factor analysis and proved to be reliable. Subsequently, two third-order hierarchical models were evaluated to examine the most appropriate structure to represent the empirical data. A third-order model with two physical and academic components better displayed the data.

Afterward, the internal consistency was assessed to test the reliability of the instrument. The results proved that the four dimensions of the instrument have adequate internal consistency. Finally, concurrent validity was assessed using the Pearson's correlation matrix between the four PE-Grit dimensions and the two factors of the R-SPQ-2F scale.

Pearson's correlation results showed that physical interest has a slightly positive correlation with the deep approach and a moderate correlation with the surface approach. In addition, academic interest (AC. I) is moderately associated with the deep approach, whereas a weak association of physical effort with both factors of the R-SPQ-2F was proven. Similarly, a moderate correlation between academic interest (AC. E), academic effort, and deep approach was demonstrated. Finally, no correlation between academic effort (AC. E) and superficial approach was found. These results confirm that students who are more interested in sport activities have a surface approach and therefore extrinsic motivation. Additionally, students who are more motivated to learn have a more academic interest in their academic training.

In line with the latter findings, Datu et al. (43) postulate that many efforts in the university context require students' persistence to achieve long-term goals. They emphasize the importance of being passionate and having the determination to achieve their goals through sustained personal effort in school or university (63). In addition, Tang et al. (64) research showed that Grit is associated with high academic commitment and achievement.

In contrast, King and Ganotice (65) in their study of Filipino students concluded that the deep approach did not necessarily influence academic performance more than the surface approach. Indeed, in this Asian culture, students put a lot of effort into preserving their face and avoiding poor performance that is frowned upon. In this cultural context, academic Grit can be associated with encouragement and respect for the effort exerted to keep face.

Likewise, in line with initial validations of the Grit-O (23) and Grit-S (24) scales, the PE-Grit measure exhibits a multidimensional structure. Similarly, the results of exploratory factor analysis on the Grit Scale for Children and Adults (GSCA) supported the multidimensionality of the instrument (41). In agreement with these studies suggesting that the two factors, interest and effort, are correlated, our first-order model did not show good fit indices. However, the psychometric review of the Academic Grit Scale conducted by both exploratory and confirmatory factor analyses supported a unidimensional structure (29). In addition, factorial reviews of the Triarchic Model of Grit Scale (TMGS) supported a first-order model (43).

Actually, most of the studies across time and countries have focused on the Grit-S. In fact, the tool has provided a good internal consistency, adequate test–retest stability, and good other psychometric proprieties [for example, (36, 40, 66)]. In addition, Grit-S total score was associated with educational level. Despite this, too many controversies of the structure were reported. For the sake of clarity, Gonzalez et al. (67) concluded through parallel analysis, a measure of instability, extrinsic convergent validity, and item response theory models (on two US samples) that the short version of the Grit is unidimensional. In another study, the theory item analysis of a Russian version (68) revealed two uncorrelated dimensions. Much more, in a German version evaluated among students, Schmidt et al. (36) proved a second-order structure by confirmatory factor analysis. It also found concordances of the scale scores with self-efficacy and general academic self-concept.

Furthermore, in another study by Clark and Malecki (29) on a sample of adolescents, an Academic Grit Scale was subjected to empirical examination. Results from exploratory and confirmatory factor analyses supported second-order structure. Internal consistency was high and positive correlations between academic Grit and academic achievement were reported.

The concept of Grit has always been linked to academic performance (69). To that end, Duckworth and Gross (70), Hochanadel and Finamore (71), and Keegan (72) encourage parents and teachers to teach Grit to children and students. Thus, interventions to improve it are always welcome. However, other researchers argue that other aspects of learning such as learning conditions, mentor's self-efficacy, and access to resources and thus the intervention in this regard will be more desirable (73, 74).

In addition, the study by Steinmayr et al. (75) showed that the effect of Grit on achievement was weaker than that of self-perceived ability and academic commitment. Similarly, an international study in several populations showed that sociodemographic factors, health behaviors, and psychology were associated with academic performance (22, 76).

In conclusion, all of the instruments were tested and validated with a common one-factor and mostly two-factor designs, and high scores on these scales were positively associated with academic or school performance. However, in contexts that also require physical performance, a mismatch may arise between academic and physical interest, similarly between academic effort and physical effort. As a matter of fact, students in physical education and sports in Tunisia have several subjects based on physical practice that can increase their grades and meet the conditions for success. Most of these students have integrated the academic course through a sporting career. Therefore, for them, they can succeed thanks to the grades achieved by the practical disciplines.

Several perspectives and variables need to be examined in the context of physical education and sport such as gender, sport experience, and grade repetition. Indeed, in the context of university medical students, a study by Alzerwi (77) showed that students' Grit scores were higher than those of men and also differences related to repetition were highlighted.

We are aware that our research has some limitations. The first is the examination of the relationship between PE-Grit with different versions of Grit which was not conducted. Second, the multigroup scale sensitivity was not conducted to see the differences between dropout athletes and student athletes. Third limitation of our study is that the version presented in the English manuscript was not empirically tested, and only the Arabic version was tested. The other limitation of the study was the factor variability between the variables gender, sports background, and education level which was not achieved. Finally, it is preferable in a prospective study to examine the association between personality traits and PE-Grit.


Implications and Future Directions

This study has raised the challenge of developing a scale to measure Grit in the specific context of physical education and sports for future school teachers. The integration of the physical component with two factors, interest and effort, allows for a better assessment of Grit in this field. Future studies on the concept of Grit in this academic context may consider the intensity and frequency of physical exercise in the teaching of future physical education teachers. Indeed, the physical load that exerted during learning sessions may influence both interest and effort factors of the physical dimension and consequently on the total Grit score. It is interesting to conduct studies in this direction to understand how the student plans his or her goals.

Finally, the motivation to exercise, the culture for exercising, the enjoyment of exercising, the credits attributed to physical activities, and the grading systems (e.g., the coefficients of the subjects taught) may be different from one country to another. It is therefore worthwhile to understand the concept in different countries and cultures.




CONCLUSION

The examination of the beneficial role of positive psychology instruments such as the Grit in specific academic contexts is necessary, as they provide insight into learner performance. The PE-Grit scale developed, obeys an adequate factor structure, good reliability, and acceptable concurrent validity and can be administered to assess Grit in physical education and sport students.
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APPENDICES


Table A1. English version of the PE-Grit.

[image: Table ]


[image: Figure ]
Figure A1. The Arabic version of the PE-Grit.
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Background: The Revised Two Factor Study Process Questionnaire (R-SPQ-2F) is used to examine students' study approaches in higher education. The questionnaire is designed to measure two factors: deep and surface approaches. In order to measure these approaches for students in physical education and sport, a new measurement instrument should take into consideration the practical context of this field of education that makes it specific to other fields.

Objective: The present study aims (a) to develop and empirical test of a new instrument for measuring the study process in physical education and sports students, and (b) to test psychometric properties of the tool.

Methods: Two exploratory and confirmatory samples of physical education students enrolled in a bachelor's degree program in physical education at the High Institute of Physical Education and Sports of Kef-Tunisia, aged 19–26 years, were recruited online among female students (n = 414) and male students (n = 393). The participants filled in Google Form survey including Physical Education-Study Process Questionnaire (PE-SPQ) and the Arabic version of the Revised Study Process Questionnaire-2 Factors (R-SPQ-2F).

Results: Exploratory factor analysis showed a suitable four factors solution, which is approved by confirmatory factor analysis indices [χ2 = 466.47, TLI = 0.94, CFI = 0.95; RMSEA = 0.56 IC 90% (0.050–0.062)]. Internal consistency of the PE-SPQ simultaneously checked by McDonald's ω, Cronbach's α and Gutmann's λ6 showed good reliability of the PE-SPQ. Convergent validity examined by Average variance extracted (AVE) was good. The comparison between the AVE root mean square and Pearson correlation coefficients of each factor with his indicators reveals the discriminant validity of the PE-SPQ. Furthermore, Pearson's correlation between the PE-SPQ factors and the R-SPQ-2F establishes the concurrent validity of the new scale.

Conclusion: The PE-SPQ scale is valid and reliable and can be used to assess study process factors in physical education students.

Keywords: approach to learning, deep approach, physical education, surface approach, psychometric


INTRODUCTION

In recent years, the learning process in secondary and higher education has been the subject of research in its proper context. Indeed, understanding the learning process is necessary to increase the quality of learning. Therefore, it is crucial to have a comprehensive view of the student learning process in education (1). In fact, studies have focused on finding ways of explaining some of the main differences in students' approach to learning (2, 3).

In higher education, quality of teaching and learning are as yet topics of debate (4). Moreover, learning approaches adopted by students are common concerns in different fields such as business, nursing, and psychology (5–9). Students do not always adopt the learning approach best suited to bring about desired academic achievements and success. The academic achievement and success seem to vary depending on these approaches (10, 11). Also, learning approaches are different processes by which a student obtains, assimilates, and retains knowledge (12). Indeed, the learning approach denotes the student's overall pattern of study behaviors and attitudes in a given learning context (13).

Hailikari and Parpala (14) specified that learning approaches represent the management of the study tasks by students. Two distinct learning approaches are commonly reported, referred to as the “deep approach” (DA), centered on comprehension of course material and seeking to relate ideas; and the “surface approach” (SA), driven by rote learning without self-reflection (15). The distinction between DA and SA is particularly useful for academics who want to understand their students' learning and create a suitable educational environment (2, 16). Previous studies reported that an adequate class climate encourages students to use a deep approach to learning (17–19).

In order to measure these learning approaches, researchers have developed several questionnaires (20), such as the “Approaches and Study Skills Inventory for Students (ASSIST)” (21) or the “Learning and Studying Questionnaire” (22). However, one of the most widely used instruments to measure student-learning approaches (2), is the “Study Process Questionnaire” [SPQ; (23)] which was later revised to “Revised Study Process Questionnaire-2 Factor” [R-SPQ-2F, (24)]. The validity of this scale has been confirmed by various studies (25–32). Also, the R-SPQ-2F has been investigated in several countries, such as the USA (26), Japan (27), Ghana (33) and India (34). The tool confirmed its robustness to operationalize the DA and SA concepts in various fields of higher education, such as biology (32), dental medicine (35), orthopedics (36), and business (27). Likewise, different educational studies suggested that R-SPQ-2F scores were associated with personality, knowledge acquisition, academic performance, learning style preference, self-efficacy, goal orientation, and self-regulation strategies (37, 38).

It seems that to date, Physical education (PE) is a specific educational context with very distinct features, or something similar, and then outline how this discipline is distinct from others. The PE students must have theoretical knowledge in the humanities and social sciences, educational sciences, statistics, and biological and movement sciences (39, 40). Besides that, there is also practical training in individual sports, team sports and Martial arts (41, 42). Furthermore, in this field, the process of student training and learning involves several interdisciplinary (43) and transdisciplinary fields (44), and these students are able to become coaches and physical education teachers (45).

Several previous studies have noted future physical education will differ from education in other disciplines with regards to the physical structure of the classroom, characteristics of teaching content, professional tasks, and the status of the subject matter and teachers (46, 47).

Therefore, PE learning requires particular curriculum and tasks to prepare students for their careers: theoretical concerns, physical performance, technical skills acquisition, and practical knowledge.

PE students' learning approaches, may be related to this specific context. Indeed, the motivation of students in PE generally decreases after the first years. However, practical classes within academic PE settings are typically held in open spaces such as gymnasiums, tracks, and playgrounds, which will encourage students to view these classes as places to release their excess energy (48). As a result, concept measurements such as, satisfaction, autonomy, motivation, engagement and grit in learning of PE students is different from other students (49–52).

In relation to assessment, students who adopt a SA in the various subjects aim toward an accurate reproduction of the course (15). However, in PE the SA is linked to a practical component (e.g., proper execution of the sport movement). Also, the assessment of “theoretical knowledge” for PE students was conducted in a standard way, as in other more established subjects, by examinations, dissertations or multiple-choice questions (53). In contrast, the assessment of “practical knowledge” was less easy to achieve. Various assessment tools were developed, such as the use of motor skill and fitness tests, and point tables for performance in areas such as gymnastics, swimming and athletics.

However, hands-on PE classes may involve activities that are dangerous and characterized by its varied and vigorous aspect (54), such as contact sports or gymnastics (55), furthermore, the specificity of this environment may lead to safety-related incidents or issues compared to regular classrooms (56), such as injuries (57), sprains (58) or back pain (59). In addition, the PE student faces a range of contextual factors, that have the potential to present significant emotional demands (60, 61). These need to be addressed in the student's curriculum in order to prepare them to implement contextually relevant instructional content. It is also important to note that learning in an environment where theoretical principles and practical applications are closely related helps future PE teachers bridge the gap between theory and practice and generate theory from practice (62). Depending on the students' involvement within a practice or theorical learning activity a surface approach or a deep approach (63) four possibilities can arise: Deep Theoretical Task (DTT), Surface Theoretical Task (STT), Deep Practical Task (DPT) and Surface Practical Task (SPT).

All these features may distinguish the physical education student from other students in different fields of study. However, to the best of our knowledge, there is no instrument to measure study approaches in the specific context of physical education. Given the importance of the concept of study approach to learning in educational settings, the aim of the present study is (a) to develop a new instrument: Physical Education Study Process Questionnaire (PE-SPQ) for measuring the study process in physical education and sports, and (b) to test the psychometric properties of the instrument in terms of factor structure, validity and reliability.



MATERIALS AND METHODS


Declaration of Ethics

This study has received the approval of the Ethics Committee of the “High Institute of Sport and Physical Education, Kef, University of Jendouba, Jendouba, Tunisia,” the “High Institute of Sport and Physical Education of Sfax” and the “High Institute of Sport and Physical Education of Gafsa.” The research was also approved by the Ethics Committee of the “University of Jendouba” and was undertaken in accordance with the legal standards of the “Declaration of Helsinki 1964” and its corresponding amendments.

Each participant was asked to complete the questionnaires after receiving an informed consent form. They were informed that there was no obligation to participate in the study, and that any refusal did not have to be justified. The study was described as a study of the vagaries of school life, without specifying the concepts of commitment to limit response bias.



Participants and Data Collection

A sample of physical education students (n = 807) were recruited online. No exclusion criteria were used. The participants were enrolled in a bachelor's degree program in physical education at the High Institute of Physical Education and Sports of Kef-Tunisia.

Participants were invited to take part in the study through social media: Facebook (official page of the institute) and e-mail. An electronic survey was administered using the online survey portal, Google forms® (Online survey services), provided by Google Inc (Google, California, USA), which is a cloud-based data management tool used universally to design and develop online questionnaires. This tool collects the email addresses of survey participants. By activating this option, each subject will only be limited to submitting one answer.

The age of the subjects varied between 19 and 26 years. Mean age was 21.82 ± 1.51 years. The proportion of female participants (n = 414, 51.3%) was similar to that of men (n = 393, 48.7%). The subjects recruited for the study were divided into two groups to conduct both exploratory and confirmatory studies.

A. Exploratory data were collected from 226 students aged 19–25 years (M = 21.90 ± 1.35). The subjects were recruited from both sexes, women (n = 101; 44.69%) and men (n = 125; 55.30%).

B. Confirmatory data were collected from a total of 581 students aged 19–26 years (M = 21.79 ± 1.57). The subjects were male (n = 268; 46.12%) and female (n = 313; 53, 87%).



Instruments
 
Study Variables

In our study, the variables of gender and age were considered as basic demographic characteristics.



Arabic Version of the Revised Two-Factor Study Process Questionnaire (R-SPQ-2F)

This version was adapted by Khine and Afari (31) among students from a teachers' college in Abu Dhabi, UAE. The internal consistency (Cronbach alpha) for the 20-item questionnaire was considered acceptable reliability. Factor one, the deep approach (DA) with 10 items provided a Cronbach's alpha of 0.81, factor two, the surface approach (SA) with 10 items was 0.76, which were considered acceptable. The results were above the acceptable level of 0.70 for a scale consistency test as suggested by Hair et al. (64) and DeVellis and Thorpe (65). The Cronbach alpha reliability results for are comparable somewhat with the Cronbach alpha values 0.73 and 0.64 as reported by the developers of the R-SPQ-2F.



Physical Education Study Process Questionnaire PE-SPQ

The “Physical Education-Study Process Questionnaire” (PE-SPQ) was developed through a series of meetings among university teachers in educational sciences of pedagogical studies. They explored existing scales in the literature in relation to study processes (66–69). Also, the same procedure has been followed for the physical education context (70–74). However, given the theoretical and practical nature of PE training and assessment (75, 76), it was necessary to generate a pool of items that takes this specificity into account. Indeed, students in this field may opt for a deep approach to the content of practical subjects, while they may operate using a surface approach to academic knowledge, and vice versa. Similarly, the student may choose different approaches to studying in practical and theoretical courses. The task of the committee charged with this study led to the elaboration of a questionnaire of 20 items, allowing to measure the study process through four dimensions [Deep Theoretical Task (DTT) and Surface Theoretical Task (STT) Deep Practical Task (DPT) and Surface Practical Task (SPT)], each of which includes five items [example: I am often interested in reviewing the information provided in the theoretical courses (DTT)/ I manage my theoretical courses by repetition, and go over them several times until I memorize them without understanding the content (STT)/ I do my best in the practical courses because I find these sessions interesting (DPT)/ One of my goals is to pass the practical exams with as little effort as possible (SPT)].

At this point, we were able to identify the key aspects that characterize the dimensions of the study process. In addition, we tried to integrate the specific characteristics of the study population into the items. When writing the items, we chose clearly comprehensible and unambiguous vocabulary. The recommendations were to generate standard items that are not specific to a particular environment and valid for studying the study process in PE students around the world.

Five female and male university teachers/researchers (two professors and three associate professors) with ages ranging from 41 to 48 years old made up a focus group. They devoted at least 15 years to all of their scientific and educational endeavors. Among the group are two of the manuscript's authors.

The focus group discussed to identify potential difficulties, which could pose problems related to the cultural context. The wording of the items that posed potential problems was then revised during the discussion. Finally, a pre-test of the paper version of the questionnaire was conducted on a group of females (n = 28) and males (n = 24) students to assess item comprehension.

Students participating in the survey responded to each item by choosing a categorical frequency response on a five-point Likert scale ranging from 1 (response A) to 5 (response E) (A: never or rarely true for me; B: true for me occasionally; C: true for me every other time; D: often true for me; E: always or almost always true for me).




Statistical Analysis

Statistical analyses were performed using IBM SPSS version 26 (IBM Corp., Armonk, NY, USA), Lavaan package in RStudio and the free JASP 2020 software.

Preliminary analysis of the numerical data was carried out to examine the quality of the data collected and inspect for anomalies or missing boxes. Subsequently, univariate (Skewness and Kurtosis) and multivariate normality tests using the Mardia coefficient were performed and descriptive statistics for each variable were completed.

Exploratory factor analysis was performed by the Unweighted Least Squares method with Direct-Oblimin rotation and Kaiser normalization. Factor analysis was performed if KMO >0.80 and a significant Bartlet test's Chi-square (77).

The reliability of the instrument was examined simultaneously by the Cronbach coefficient α, the McDonald coefficient ω and the Gutmann's coefficient λ6.

A Cronbach's α above the threshold of 0.70 was considered as acceptable, above 0.80 as good, and between 0.90 and 0.95 as excellent). The questionnaire structure for the entire population was carried out by confirmatory factor analysis (CFA). For the McDonald coefficient ω and the Gutmann's coefficient λ6, Values above 0.70 were considered appropriate (78–80).

The confirmatory factorial analysis was conducted by the robust Diagonally Weighted Least Squares (DWLS) method (81). According to Comrey and Lee (82), the robustness of an indicator, in CFA, is demonstrated with his high factor loadings. Thresholds suggest that a factor loading > 0.71 is considered excellent, > 0.63 is considered very good, > 0.55 is considered acceptable and < 0.45 is considered poor.

Several CFA indices were used to examine the model: (1) the χ2; (2) χ2/DF, (3) the Comparative Fit Index (CFI); (4) the Tucker-Lewis Index (TLI); (5) Standardized Root Mean Square Residual, and (6) the Root Mean Square of error Approximation RMSEA.

Hu and Bentler (83) suggested values >0.95 for the CFI and TLI, and RMSEA values <0.08 for reasonable adjustments.

Convergent validity and discriminant validity were assessed, respectively, by calculating the average variance extracted (AVE) and comparing the square roots of the AVE values to the correlation coefficients between latent constructs (84). Discriminant validity is demonstrated when the variance shared by two different latent constructs is less than the variance shared by that variable and its indicators. This implies that the square root of the AVE must be greater than all correlations between latent constructs.

Concurrent validity was examined by Pearson's correlation between the scores of the four scale factors and the scores measured on the Arabic R-SPQ-2F.




RESULTS


Normality and Descriptive Statistics

Statistical analysis began with the calculation of descriptive statistics (Table 1) (means and standard deviations) and inspection of the distributions of the 20 questionnaire items. For each item, the distribution appeared to be normal given the measures of kurtosis [−2, 2] and skewness [−3, 3].


Table 1. Descriptive statistics, normality coefficients and Lambda factor loadings of the PE-SPQ.
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Exploratory Factor Analysis

The 20 items of PE-SPQ were submitted to exploratory factor analysis using the Unweighted Least Squares method. Sampling adequacy is supported by the KMO = 0.88, which measures sampling quality and the quality of the correlation matrices by the Bartlett significant test (χ2 = 4812.023, p < 0.001).

The results of the exploratory factor analysis by the Unweighted Least Squares method holding a Direct-Oblimin rotation with Kaiser normalization suggested the extraction of four factors that explain 64.8% of the variance. The first, the second, the third and the last factors explained 28.8% (Eigenvalue = 5.76), 18.10% (Eigenvalue = 3.61), 11.2% (Eigenvalue = 2.24) and 6.7% (Eigenvalue = 1.35), respectively.

As shown in Figure 1, the purpose of the cut function is to select factors with Eigenvalue's superior to 1. The collected data and the simulated data (which are generated by the JASP software) showed a four-factor solution: the factors retained must be above the cut-off line perpendicular to the axis of the Eigenvalues (intersection for Eigenvalue = 1).


[image: Figure 1]
FIGURE 1. Scree plot of the PE-SPQ.




Internal Consistency

The scale showed a good consistency coefficient for all components. For the DTT, McDonald's ω, Cronbach's α and Guttman's λ6 was 0.86, 0.86 and 0.83, respectively. A similar coefficient with a 0.86 value was demonstrated for DPT. In addition, for STT and SPT reliability coefficient are ranged between 0.89–0.91 and 0.92–0.94, respectively. These values indicated a good internal consistency for each of the four scales (see Table 2).


Table 2. Internal consistency of the PE-SPQ.
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Confirmatory Factor Analysis

The univariate and descriptive statistics for the sample used in the confirmatory factor analysis are shown in Appendix Table 1. The multivariate Mardia's coefficient (4.56, z = 6.59, p < 0.01) indicated adequate multivariate normality.

The CFA results provided evidence for the four-factor structure of PE-SPQ. All the factorial weights of our items range from acceptable to excellent, as shown in Figure 2.


[image: Figure 2]
FIGURE 2. Confirmatory factor analysis of the PE-SPQ. χ2 = 466.47, df = 164, p < 0.001, χ2/df = 2.84, GFI = 0.92, AGFI = 0.90, TLI = 0.94, CFI = 0.95, SRMR = 0.046; RMSEA = 0.56 IC 90% [0.050–0.062]; DPT, Deep Practical Task; DTT, Deep Theoretical Task; SPT, Surface Practical Task; STT, Surface Theoretical Task.


The results of the indices from the CFA showed a consistent first-order model with four factors, consistent with the theoretical model tested for the developed version of the scale (see Figure 2).

The χ 2 /df value is 2.84, the GFI index is 0.92, the AGFI index is 0.90. Moreover, RMSEA is 0.056, CFI is 0.95 and TLI is 0.94. Therefore, the theoretical model, which is a priori posed, was correctly reproduced by the empirically collected data.



Convergent and Discriminant Validity

Convergent validity was examined by the average variance extracted (AVE). The AVE values were 0.51, 0.60, 0.62 and 0.64 for DTT, DPT, STT, SPT, respectively. These values demonstrated a good convergent validity or PE-SPQ. In addition, the AVE root mean square was lower than the correlations between factors (see Table 3). This confirms the discriminant validity of PE-SPQ.


Table 3. Pearson moment correlation between PE-SPQ and SPQ-2F.
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Concurrent Scale Validity

To examine the concurrent validity of the scale, we performed the Pearson correlation of the four dimensions with the R-SPQ-2F scores. The results showed that DTT, and DPT are significantly and positively correlated with the Deep (r = 0.34 (p < 0.01), and r = 0.12 (p < 0.01), respectively. However, no links between STT and SPT with Deep was demonstrated (r = 0.07 and r = 0.024, respectively). No correlation was demonstrated between Surface and DTT. In addition, a weak correlation was found between Surface and DPT. Finally, significant correlations were affirmed on the one hand between Surface and STT (r = 0.21, p < 0.01), and on the other hand between Surface and SPT (r = 0.33, p < 0.01).




DISCUSSION

The aim of the present study is (a) to develop a new instrument: Physical Education Study Process Questionnaire (PE-SPQ) for measuring the study process in physical education and sports, and (b) to test the psychometric properties of the instrument in terms of factor structure, validity and reliability.

A four-factor scale was designed and empirically tested for physical education and sports students in Tunisia. The statistical results showed that the constructed measurement scale was appropriate for exploratory factor analysis. Empirical data for the 20 initially developed items were well-aligned with the proposed four factors of PE-SPQ. As a result, no item has been deleted. The results of the exploratory factor analysis suggest the presence of four factors that explain 64.8% of total variance. These outcomes are consolidated by the stability of the first-order solution which provided adequate fit indices. The results of the factorial structure in the two analyses are aligned with several studies which highlighting two distinct types of learning process. The distinct learning types suggest that an instrument for measuring learning process should be composed of items reflecting two factors [for example: Munchi et al. (85) and Hernández et al. (86)]. These results are similar to those of Biggs (87), whose study supported a two-factor structure through principal component analysis with varimax rotation. A pervious confirmatory factor analysis also supported the presence of two distinct components for the Surface and Deep subscales (87). However, other studies were unable confirm this structure [e.g., Stes et al. (28)].

Additionally, Justicia et al. (25) criticized the fact that in previous studies, each factor analysis was performed on the same sample. Although the factor loadings from the exploratory factor analysis supported the two-factor structure, mixed results were found in the fit indices from the confirmatory factor analysis [e.g., Fryer et al. (27)]. In contrast, Johnson et al. (32) found low fit indices using the weighted least squares (WLS) estimator. However, considerable improvement was confirmed using a maximum likelihood estimate.

In our study, we addressed the criticism of previous studies by conducting an exploratory factor analysis with one subset of the sample and a confirmatory factor analysis on another subset. The results of the confirmatory analysis supported the four-factor structure found in the exploratory analysis. Also, the factor analysis results from Immekus and Imbrie (26) did not support the factor structure of the original scale, suggesting instead an alternative four-factor model. The addition of the two factors DPT and SPT was similar to the original work, arguing that the hands-on learning process requires a deep component and a surface component. The present work is considered the first psychometric review of a scale that takes these factors into account.

Similarly, the reliability tests supported that the instrument is reliable among the four constructs. The confirmatory factor analysis showed the measurement robustness of the 20 items scale. These results were sustained by adequate convergent and discriminant validity and confirmed the robustness of the PE-SPQ as a new measure of study process in physical education. Additionally, the factors DTT and DPT are significantly and positively correlated with the Deep learning approach. Likewise, a weak correlation was found between Surface approach learning and DPT. These results demonstrated the concurrent validity of the PE-SPQ.

According to our best knowledge, no study has explored the validity and reliability of a questionnaire that measures the university study process in the context of physical education and sport. Similarly, the Biggs scale (24) widely used in the academic context has never been explored in this area.

In line with our findings regarding the four-factor structure of the questionnaire, Immekus and Imbrie (26) attempted a cross-validation of the two-factor questionnaire (R-SPQ-2F) on the basis of separate data from two samples of students attending a university in the United States (n = 1,490 and n = 1,533). The results of the factor analysis did not support the original factor structure of the scale, suggesting instead an alternative four-factor model of the data. Indeed, the integration of items that includes the physical dimension suggests a four-factor model. Similarly, the results of the multi-sample confirmatory factor analysis indicated that the parameters of the scaling model (e.g., factor loadings) were invariant in the independent samples.

The R-SPQ-2F scale was recently used in this study to evaluate learning approaches in 13 different subjects of four degrees (8, 88, 89). Item reliability analysis showed high consistency for the primary scales, but not for the secondary scales of the R-SPQ-2F questionnaire. In line with our results, a strong correlation between the deep and surface scale was observed. In another work, Khine and Afari (31) explored the reliability and validity of an adapted and translated Arabic version of the R-SPQ-2F questionnaire administered to students at a higher education institution in the United Arab Emirates. The analysis showed that the four factor of the Arabic version of the questionnaire was valid, as shown in both exploratory and confirmatory factor analysis. Similarly, the reliability of the tool was demonstrated by the classical Cronbach alpha index and the AVE (Average Variance Extracted) and CR (Composite Reliability).

Indeed, in different studies related to the cultural context, Biggs' questionnaire has been used to evaluate students' learning methods and its effectiveness has been evaluated in different socio-cultural contexts. In fact, the R-SPQ-2F questionnaire has been adapted to several languages (27–33) and has been tested in a variety of contextual areas such as medical students (90, 91), and chemistry students (92). For example, in medical studies, a deep learning approach has been demonstrated among students in Ghana (33), in Saudi Arabia (90) and in Malaysia (93). Similar results were obtained in business, computer science and engineering programs (94, 95). These results are different with those obtained among our participants. A variety of approaches are used by students in physical education. In fact, studies within the framework of physical education have not taken into account the specific characteristics of this subject (96). As a result, the physical component that is part of the curriculum and in assessments was overlooked (41, 42). By examining the curricula and the training of the students, except to find that the physical practice contributes significantly to the success among students in the institutes of physical education and sport. This systematically leads students to adopt different strategies. A significant mass of students can focus on physical practice to be successful if they have adequate athletic skills, while others focus on theoretical subjects to be successful.

To better explain the learning approach among our participants, we must explore the criteria for admission and success in these universities. For example, in the physical education and sports institutes in Tunisia, the official program of the LMD regime requires the student to capitalize a set of credits or an equivalence in notes of 50% regardless of the nature of the subjects. In other words, a student who has 10/20 as a general average successfully completed his university year. As a result, the student who excels in sports practice can succeed even with low marks in theoretical subjects. If this student has a good sports background as an example elite athlete, he may be successful in this discipline. While a middle-level student concentrates on theoretical subjects to fill in athletic deficiencies. These justifications can well explain the weak association between Deep approach with STT and SPT.

In Saudi Arabia, DA learning was generally associated with more hours of study and higher grades. In the same context and according to a study in the Netherlands (97), law students scored higher on DA than on SA, although many scored low on both learning approaches. Similarly, students of physical education have a very heavy learning content through practical and theoretical sessions. Because of this, these students may have different orientations and a different Grit (52).

Another study conducted in Australia with chemistry students using Biggs' original questionnaire found that DA learning was related to the assessment of learning objectives and the approach to learning and benefits was primarily affected by age (16). However, our study, was conducted among students without a great difference in age and academic years practice (3 years). Meanwhile, in Hong Kong, research using Biggs' unedited questionnaire and interviews revealed that DA learning was strongly correlated with age and negatively correlated with academic year (98).

However, according to studies conducted in Japan by Fryer et al. (27), validation of the Biggs questionnaire was performed against the DA and SA, but not against the subscales of the questionnaire, which showed distinct relationships that were not found in previous studies and could be explained by cultural motives. Work also conducted in China by Leung, Ginns et al. (99) found that learners adopted more intermediate approaches to learning, where memorization was a tool for understanding. Biggs' questionnaire was even used to test learners' progress in a subject area and the influence of the flipped lesson approach (100). Positive correlations were found between the DA and learners' learning outcomes (16, 100, 101). More studies are needs to examine PE-SPQ, in other cultural context.

As well as comparative studies of different question choice models that determine DA and SA learning in the Biggs questionnaire (102). The latter compared the findings of Biggs' work (24) in Hong Kong with those that evaluated the questionnaire in different contexts, [e.g., Spain (103); Japan (27); the United States (26, 102), Netherlands (28) or Norway (104)]. These studies have also indicated that there may be cultural differences that explain different results and have shown controversy regarding the grouping of test questions (26, 102, 104). In addition, another study comparing the results of students in Hong Kong and Sydney confirmed differences that could be attributed to cultural causes (99).

These studies analyzed the approach to learning in many contexts, but there is no detailed study that includes Tunisia's sociocultural conditions in a sport science learning environment. In the study, the approach of PE students was analyzed according to different degrees and levels, and the factors that influence their response were assessed.

We are aware that our research has some limitations. First, the instrument was only tested on a single population living in a single country. Second, multiple studies are needed to examine the study processes surveyed by the PE-SPQ across socio-demographic variables such as age and gender.



CONCLUSION AND IMPLICATIONS

The present study led to the design of the PE-SPQ questionnaire which is a new instrument adapted to the discipline. The tool was empirically tested in terms of its psychometric properties. The data confirmed the validity of the questionnaire in physical education and sport degrees. The measurement scale was stable, as evidenced by the exploratory factor analysis. Similarly, reliability tests proved that the scales derived from the instrument have good internal consistency. The confirmatory factor analysis showed the measurement robustness of the 20 items of the scale. Also, the four dimensions of the scale (DTT, DPT, STT, SPT) correlated with the deep and surface learning approach scales according to the expected pattern, which demonstrates its concurrent validity.

The findings of the study could be strengthened in future research by including more subjects from different disciplines and related subjects, and from other Tunisian universities. Future studies could confirm the number of factors and the associations of questions with the different scales of the R-SPQ-2F questionnaire and investigate the influence of pedagogical dynamics in the students' learning approaches in each subject.
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Background: The COVID-19 pandemic has forced higher education (HE) to shift to emergency remote teaching (ERT), subsequently influencing academic belonging and social integration, as well as challenging students' engagement with their studies.

Aims: This study investigated influences on student engagement during ERT, based on student resilience. Serial mediation analyses were used to test the predictive effects between resilience, academic belonging, social integration, and engagement.

Methods: The Student Well-being Monitor (SWM 2021) was completed by 1332 HE students studying at Inholland University of Applied Sciences in the Netherlands. Predictive models were compared among students with low, normal, or high resilience using SPSS extension Macro PROCESS.

Results: A significant serial mediation model was found among all HE students, including positive mediating effects of academic belonging and social integration. More so, independent partial predictive effects of academic belonging and social integration on engagement were also present. Assessment of student resilience profiles revealed substantial differences between predictive models. For low resilience students, serial mediation was present and included the largest partial predictive effect from social integration compared to other groups. For highly resilient students, mediation via academic belonging was found, including the strongest partial and indirect effects compared to other groups.

Conclusions: Overall, academic belonging and social integration positively mediate the effect of resilience on engagement in addition to demonstrating independent positive predictive effects. Inspection of resilience profiles reveals substantial model fit differences, suggesting use of different engagement strategies between student groups. Findings contribute to understanding of HE student engagement during ERT in the Netherlands and provide novel insight on the mechanisms between resilience and engagement. While ERT continues to be required, engagement may be enhanced by stimulating academic belonging for all students generally, but low resilience students could be best served by additionally targeting social integration and resilience.

Keywords: resilience, engagement, academic belonging, social integration, higher education, students, emergency remote teaching


INTRODUCTION

The rapid transition toward emergency remote teaching (ERT) during the COVID-19 pandemic has had major impacts on student life (1–6). Implemented among higher education institutes (HEIs) as a strategy to curb the spread of the corona virus (7), ERT has been found to coincide with decreased quality of education, negative reactions to online learning, psychological distress, and feelings of uncertainty (8–15). Lack of interaction with teachers and students, prolonged negative mood, and fear of academic delay are impacting higher education (HE) students' well-being and learning (9, 11, 16–18). To date, no detailed study has examined wellbeing and student success during ERT among HE students in the Netherlands.

Engagement is an important precursor of student success (19–21), with studies linking engagement to academic achievement and adaptive coping styles (19, 20). Moreover, significant relationships exist between engagement and wellbeing aspects such as burn-out, depression, and anxiety (6, 9, 22–26). Engagement of HE students can be conceptualized as an enduring and widespread affective-cognitive state (27) including subcomponents of vigor, absorption, and dedication (23, 28–33). Vigor entails a willingness to invest in academic studies, dedication regards a sense of enthusiasm toward studying, and absorption involves becoming engrossed or absorbed by study materials when studying (23).

Engagement has also been found to depend on students' learning environments and interactions with fellow students and teachers (19, 34). The academic environment influences students' sense of belonging, including feeling accepted and valued, and whether they ‘fit’ with their environment (35–37). Moreover, sense of belonging is described as an essential psychological human need, which can be extrapolated to the need to belong within educational settings (38). The level by which individuals experience belongingness within educational settings affects engagement, the quality of social interactions with peer students, and academic performance (39, 40).

Social integration plays a significant direct and indirect role in engagement too (40, 41), as studies positively link students' sense of belonging to social interactions with fellow students and engagement (42–44). Students who feel like they do not belong will extend such beliefs into their social behaviors, risking isolation from peer students and risking reduced academic success (38, 39). A study even reported the strongest predictive effect between students' social interactions and engagement levels (41). Although ERT research has investigated changes in engagement related to study activity dynamics, student mindsets, and technology use among students (3, 12, 45), it has yet to examine belongingness and social integration during ERT. With students reporting increased isolation (46) and decreased quality of student social interactions (47) during the pandemic, investigation into these variables is called for.

Resilience is also pivotal to engagement, academic achievement, and wellbeing (24, 38, 43–55), and is defined as an individual's ability to bounce back following stress exposure (56). Resilience is furthermore deemed critical to maintained mental wellbeing throughout stressful experiences linked to the COVID-19 pandemic (13, 57). The increased experience of stress among students during this time (58, 59), may thus be navigated more successfully by sufficiently resilient students, and positive relationships between student resilience and engagement have been reported under non-ERT conditions (60, 61). More so, a recent study on teacher resilience during ERT did show significant associations between maintenance of teaching quality and resilience during ERT (62), though no studies on resilience and engagement among HE students during ERT exist currently.

ERT differs from online distance learning as ERT is developed to provide educational access during an emergency or crisis and is quick to set up, focused on short-term solutions, and pays little attention to design (63–65). As a consequence, engagement during ERT involves specific challenges, with engagement linked to adaptivity to online teaching, attendance, emotional states, and teaching strategies (6, 10, 16, 18). Studies have yet to analyse student resilience profiles related to engagement during ERT. As a result, the current study elected to examine the relationships between these constructs among students studying via ERT at HEIs.

With research on face-to-face learning indicating positive directional associations between resilience, engagement, belongingness and collaborations with fellow students (24, 35, 37–40, 49–51, 60), we also expect positive predictive effects among these constructs in HE students during ERT. Regarding group differences, expectations draw from findings indicating that resilient students utilize their academic environment effectively (50), and successfully use social relationships with peers to promote engagement (41, 43). Furthermore, given study outcomes indicating that highly resilient individuals can ‘thrive’ during stress exposure (56, 66), we expect the predictive model effects to be lowest among HE students with low resilience, and highest among highly resilient HE students.

The hypothesized model explores the presence of a direct predictive effect of resilience on engagement, in addition to exploring the presence of indirect predictive effects from academic belonging, social integration, and a serial mediating effect between the two (Figure 1). More so, student groups were included based on resilience levels, so as to assess predictive model fit between groups. The extended study hypotheses can be viewed in detail in Box 1. To our knowledge, no studies to date have sought to analyse academic belonging, social integration, and engagement among resilience-based HE student groups during the COVID-19 pandemic and ERT. As such, the current study will serve to expand scientific insight, in addition to informing student engagement and well-being strategies during periods of emergency remote teaching in higher education.


[image: Figure 1]
FIGURE 1. Explanatory serial mediation model with hypothesized direct pathway, independent mediation pathways, and serial mediation pathway between engagement, resilience, academic belonging, and social integration. Aca, academic; Soc, social.



Box 1. Study hypotheses.

• A direct predictive effect of resilience on engagement, where resilience positively predicts engagement.

• A mediation effect of academic belonging, where a higher sense of academic belonging has a stronger positive effect on engagement.

• A mediation effect of social integration, where a higher level of social integration has a stronger positive effect on engagement.

• A serial mediation effect where the indirect effect of academic belonging on social integration predicts a positive effect on engagement.





METHOD


Survey

Between May 17th and May 22nd, 2021, students were invited to complete the Student Well-being Monitor 2021 (SWM 2021). Invitations were sent via email, and the survey was completed online via Qualtrics survey tool in accordance with European guidelines on General Data Protection Regulation (GDPR). The study was approved on ethical standards as defined by the institutional review board at Inholland University of Applied Sciences.

The SWM 2021 entails an extensive survey to assess well-being and student success via multiple broad domains including concerns and worries centered around the COVID-19 pandemic, the experienced changes due to the ERT transition, experience of study-related burn-out symptoms, engagement and resilience, and aspects of study behavior and integration. All domains and items included in the SWM 2021 are available elsewhere (46).

In the Netherlands, the HE system offers two distinct forms of higher education. The first includes an academic research oriented higher education offered by research universities (in Dutch: wetenschappelijk onderwijs), whereas the second entails higher professional education offered by universities of applied sciences (in Dutch: hoger beroepsonderwijs). The current study focused exclusively on participants from universities of applied sciences.



Participation

Participation was voluntary and participants were invited to partake in the study if they were currently enrolled and were aged 17 years or older, and were studying at Inholland University of Applied Science. Consent was required prior to proceeding. All participants who had successfully completed the survey were included in the dataset.



Measurements
 
Engagement

Student engagement was measured with the ultra-short Utrecht Work Engagement Scale-Student Form (UWES-3SF), a self-reported three-item scale with acceptable reliability and validity for use among HE students (30–32). The questionnaire required respondents to indicate occurrence frequency along a 7-point scale ranging from ‘never’ (1) to ‘always’ (7). The UWES-3SF captures student engagement along three subdomains, namely vigor, dedication, and absorption. Items include the statements ‘I have an abundance of energy when I study’, ‘I am enthusiastic about my study’, and ‘I am completely absorbed by my study’. Total scores were averaged with higher scores indicating a higher level of engagement. Cronbach's alpha for the UWES-3SF was .822.



Resilience

Resilience was measured using the Brief Resilience Scale (BRS) which is a short, self-reported 6-item measure of which validity and reliability has been assessed in other cohort studies (56). An indication of agreement with the statements was required according to a 5-point Likert scale, ranging from ‘total disagreement’ (1) to ‘total agreement’ (5). BRS items include ‘I tend to bounce back quickly after hard times’, ‘I have a hard time making it through stressful events’, and ‘it does not take me long to recover from a stressful event’. Four items had to be reversed prior to summing and averaging scale scores. BRS summed mean scores can be grouped to classify resilience as low, normal, or high using mean scores and standard deviations (66). Within the sample, the Cronbach's alpha value of the BRS was .872.



Academic Belonging

With available literature emphasizing a need for clearly defined constructs (21, 34, 35, 67, 68), this study developed and evaluated a short scale of academic belonging. Based on available questionnaires on behavioral, emotional, extracurricular, academic, and social engagement within the HE study context (69–71), relevant items were selected by the authors for analyses. Subsequently, items were assessed to scrutinize content validity, ambiguity, and applicability within online educational settings. Finally, items were analyzed using oblique factor analysis, reliability analysis, and Pearson's moment-product correlation testing to confirm valid and reliable subscale use (72).

The analyses revealed that academic belonging could be measured using a 6-item scale (Table 1). The items included statements such as ‘I feel like I can be myself within this study’, ‘my teachers know me’, and ‘teachers make sure students feel safe to ask questions’, all of which required responses along a 5-point Likert scale. Response categories ranged from ‘strong disagreement’ (1) to ‘strong agreement’ (5). Summed mean scores were calculated with higher scores indicating a higher sense of academic belonging. Reliability analysis of the scale demonstrated a Cronbach's alpha of .837.


Table 1. Scale assessment using Oblimin principal components analysis with Kaizer Normalization and Pearson's moment product correlation coefficient analysis for items and scale constructs of academic belonging.
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Social Integration

To assess social integration, four out of thirteen original items from the Social Integration subscale were used (69). The four items were selected based on applicability within the ERT context and ‘Cronbach's alpha if item deleted’. Implications of this selection process are further described in the limitations. Subsequently, an oblique principal components analysis was run to assess factor loadings, in addition to analyzing reliability and construct validity (Table 1). Results indicate that the reduced number of items taken from the original social integration subscale could assess social integration in the student sample. Items required participants to assess their level of agreement with the statements along a 5-point Likert scale, ranging from ‘strong disagreement’ (1) to ‘strong agreement’ (5). The items included ‘I can share my emotions and stories with fellow students’, and ‘I approach fellow students to work together on (online) assignments’. Average scores were calculated, with higher scores indicating higher social integration. The 4-item scale demonstrated a Cronbach's alpha of .784.




Statistical Analysis

IBM SPSS Statistics for Windows, Version 27.0 was used to carry out analyses. The extension Macro PROCESS (73) version 3.5 was used to test model fit of a serial mediation effect of academic belonging and social integration on the direct effect of resilience on engagement. Bootstrapping techniques used in Macro PROCESS are robust against violations of normality by using confidence intervals to assess effect significance (74, 75), so no data transformations are required. Bootstrap resampling value was set at 5,000. To assess post-hoc power probabilities for the student groups, G*Power software version 3.1.9.6 was used (76).

A serial mediation analysis was conducted to estimate effect sizes and model fit for four groups: (1) all HE students, (2) students who reported low levels of resilience, (3) students who reported normal levels of resilience, and (4) students who reported high levels of resilience during the COVID-19 pandemic. During each analysis, the nature of the relationship between resilience and engagement (X and Y) was assessed directly, in addition to testing the indirect effect resulting from the two mediators academic belonging and social integration (M1 and M2), as well as their indirect serial mediating effect (Figure 1). The analytical workflow was derived from previous methods where multiple mediation analysis is based on two conditions. First, an examination is made to conclude whether the set of mediators transmits the effect of X to Y, and second, the specific indirect effect associated with each presumed mediator is tested. Within this framework, total indirect effects need not be significant for identification of relevant specific indirect effects (74).

Total, direct, indirect, and partial effects included in the model were described as statistically significant when the corresponding 95% confidence interval of the unstandardized effect size coefficient b did not contain zero. If the direct path between X and Y (c') was significant, and all three indirect pathways (a1 x b1; a2 x b2; and a1 x d x b2) yielded significant results, a partial serial mediation model is present. If the c' path effect between X and Y is non-significant and the three indirect pathways are significant, a full serial mediation model is present. If any of the indirect pathways fail to reach significance, the remaining partial pathways were examined. Each of the pathways was tested by regressing the corresponding variables. If the b coefficient of the estimated direct, serial indirect, or independent indirect effects occurred within a 95% confidence interval range excluding zero, the null hypothesis of no significant predictive effect was rejected.

A covariate inspection was conducted to identify variables that should be controlled for during the model fit analyses. To identify these, relevant sociodemographic and study trajectory variables were included based on indications of associations to engagement in available literature (25, 29, 32). As such, age, gender, study year, living arrangements, and study domain were inspected to determine if they displayed significant correlations to the dependent variable engagement. Subsequently, significantly correlated variables were examined to determine correlations with the independent variables. If a significant correlation to the dependent variable was present without additional significant correlations to the independent variables, inclusion criteria as covariate were met (72).




RESULTS


Sample

A total of 1,848 participants completed the SWM 2021 survey. Data homogeneity inspection revealed that enrolment status created a significant impact on the distribution of the dependent variable; F (2.1844) = 27.590, p < 0.001. Post-hoc contrasts indicated that fulltime enrolment was significantly different from other forms of enrolment. Furthermore, students who identified as gender ‘x’ included 19 individuals, which failed to meet sample size criteria (72). A significant effect of study year was also found, where students studying 5 years or longer demonstrated different academic performance outcomes; F (4.1842) = 81.148, p < 0.001. Language (Dutch or English) displayed no significant effect on the outcome variable. As a result, all fulltime HE enrollers, studying for no more than 4 years, who identified as male or female were included in the final sample. The final sample contained 1,332 students of mean age 21.62 years (SD = 3.162). Of the respondents 481 were male (36.1%), and the remaining 851 were female (63.9%). The sample is described in further detail in Table 2.


Table 2. Sociodemographic characteristics of participants (N = 1,332).
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No missing data was detected. More so, no outliers were identified as all variables were measured using Likert-scale responses. The final dataset was screened for violations that would prevent accurate use of Macro PROCESS. A Shapiro-Wilk normality test revealed non-normal data (Shapiro-Wilk statistic = 0.988, p < 0.001). However, the bootstrapping techniques used in Macro PROCESS are robust against violations of normality (74, 75), so no data transformations were needed.

Average scores of the final sample are displayed in Table 3. Calculation of low, normal, and high resilience student groups utilized the sample mean and standard deviation for all HE students (M = 2.894, SD = 0.793). As such, scores up to 2.101 were used to indicate ‘low’ resilience, scores ranging between 2.101 and 3.687 indicated ‘normal’ resilience, and scores above 3.687 were labeled as demonstrating ‘high’ resilience. 15.77% (N = 210) could be classified as having low resilience, 68.77% (N = 916) were classified as having normal resilience, and 15.47% (N = 206) reported a high level of resilience. Post-hoc examination of statistical power demonstrated sufficient detection power for all HE students groups (73). The power coefficient to detect small effect sizes was 1.000 for all HE students and the group of students with normal resilience. Among low resilience students the power coefficient was 0.998, and for high resilience students it came to 0.997.


Table 3. Descriptive statistics and Pearson's correlations of engagement, resilience, academic belonging, and social integration measures for all HE students and resilience groups.
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Covariates

Covariate analyses demonstrated that study year and living arrangement were the only variables with a significant correlation to engagement (age: r = −0.014, p = 0.607; gender: r = 0.034, p = 0.213; study domain: r = 0.029, p = 0.289; study year: r = −0.165, p < 0.001; living arrangement: r = −0.070, p = 0.011). More so, no significant correlations were found between either study year, or living arrangements, and the independent variables. Therefore, study year and living arrangement were controlled as covariates in the subsequent model analyses.



All Students

For all HE students, the total predictive effect of the hypothesized model was 0.137 (Tables 3, 4), with indirect effects accounting for 67.79% of the total effects. Furthermore, the R2 indicates an explained variance of 21%, suggesting moderate and adequate model fit (77). For both academic belonging and social integration, higher levels of resilience predicted higher levels of the mediators, which in turn predicted higher engagement (Figure 2A). Results demonstrate a full serial mediation model for all HE students' engagement, where resilience, academic belonging, and social integration are significant positive predictors of engagement, which aligns with the research expectations.


Table 4. Standardized (B) and unstandardised (b) regression coefficients, and significance tests for the explanatory model pathways between the HE student group and resilience groups.
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FIGURE 2. Predictive model standardized effects for the HE student groups: (A) all students (N = 1,332), (B) students with low resilience (N = 210), (C) students with normal resilience (N = 916), and (D) students with high resilience (N = 206). * significant at p < 0.05, ** significant at p < 0.01, *** significant at p < 0.001, X, resilience; Y, engagement; M1, academic belonging; M2, social integration.


Of the indirect effects, the strongest predictive effect involves the pathway via academic belonging, at 78.73% of total indirect effect, with effect size 0.073. The indirect effect via social integration was smaller at 8.21% of the total indirect effects, whereas the serial mediating indirect effect was 13.07% of the total indirect effects. In addition, results display positive partial effects between academic belonging and social integration, and from academic belonging on engagement, with effects classified as large and very large (78).



Students With Low Resilience

Students with low levels of resilience also reported the lowest levels of academic belonging, social integration, and engagement (Table 3). More so, total predictive effects of the model did not reach significance, although the R2 value indicates moderate and adequate model fit (77) at 0.20 (Table 4). Of the total effects, 94.72% originated from significant indirect effects via independent and serial mediation of academic belonging and social integration. Of the indirect effect total, 55.20% stemmed from the significant indirect pathway through academic belonging, and 20.35% came from the significant serial mediation effect of both mediators.

No significant indirect effect via social integration was found, even though the partial predictive effect from social integration on engagement was largest compared to other student groups (compared to all students: +170%, compared to normal resilience: +220%, compared to high resilience: +180%) (Figure 2B). Furthermore, compared to other groups, low resilience students display the smallest partial effect of academic belonging on engagement, at B = 0.285 (compared to all students: −15.68%, compared to normal resilience: −13.64%, compared to high resilience: −27.11%).

In contrast to research expectations, a larger serial mediation effect was present at an effect size of 0.022 (compared to all students: +183%, compared to normal resilience: +440%, compared to high resilience: +220%). Findings demonstrate the presence of serial mediation via both academic belonging and social integration and additionally indicate that students with low resilience show the strongest serial predictive effects compared to the other student groups. In addition, the partial predictive effect from social integration on engagement was largest compared to other student groups which contrasted expected outcomes. In line with expectations, results did indicate a smaller partial effect of academic belonging on engagement for students with low resilience.



Students With Normal Resilience

Students with normal resilience levels scored in the middle range regarding engagement, academic belonging, and social integration in comparison to low and high resilience groups (Table 3). Concerning predictive model outcomes, although the model fit is moderate and adequate (77) and explains 19% of the variance, the total effects are insignificant (Table 4). In addition, the relationship between X and Y was insignificant at r = 0.010 (Table 3), indicating the absence of a direct association between resilience and engagement. Consequently, no mediation model can be seen among this group, with results instead indicating predictive indirect and partial effects (Figure 2C).

The total indirect effects were significant, although, at 0.048, this effect size was smallest compared to the other student groups. Of the indirect effects, 81.25% originated from the indirect effect via academic belonging, and 10.42% originated from the serial effects via both mediators. The serial effect size was also smallest for this group compared to the other groups (compared to all students: −58.33%, compared to low resilience: −77.27%).

Of the significant partial effects, three effects were smallest compared to the other student groups. The partial effect of resilience on academic belonging displayed a small effect (78), which was lowest compared to other groups (compared to all students: −45.37%, compared to low resilience: −43.54%, compared to high resilience: −33.71%). The predictive serial effect between the two mediators was also smallest compared to the other groups (compared to all students: −5.75%, compared to low resilience: −14.32%, compared to high resilience: −11.71%). The partial effect from social integration to engagement was again smallest compared to other groups, with the decrease ranging between 20.00% and 53.14%. These results misalign with research expectations, as a direct predictive effect of resilience on engagement was absent amongst this group. Instead, results indicate an indirect predictive effect via academic belonging and a serial indirect effect via both academic belonging and social integration on engagement. Additionally, results contrast expectations concerning effect sizes compared to other student groups with the group of students with normal resilience displaying predictive effects that are smaller compared to other groups.



Students With High Resilience

The students with high resilience reported the highest levels of academic belonging, social integration, and engagement compared to other student groups (Table 3). Furthermore, the analysis revealed that the model explained 26% of the variance, indicating adequate and substantial fit (77). The total effects of the model were marginally insignificant at p = 0.050 (Table 4). Further inspection revealed that the direct pathway between resilience and engagement, the indirect pathway through social integration, and the serial mediation pathway were all insignificant (Figure 2D). The only significant pathway involved an indirect mediation effect via academic integration, where higher resilience predicts higher academic belonging and this subsequently predicts higher engagement, at 97.18% of the total indirect effects. At an effect size of 0.069, this indirect mediation effect is larger compared to other student groups (compared to low resilience: +14.49%, compared to normal resilience: +43.48%). Although a very large partial effect (78) was revealed between the two mediators at 0.427, no subsequent predictive partial effect on engagement was indicated. These findings partly contrast research expectations as serial mediation was absent, but also partially aligned with expectations as the partial effect of academic belonging on engagement was largest compared to low and normal resilience groups.




DISCUSSION

This study researched engagement predictors among HE students studying via ERT in the Netherlands during the COVID-19 pandemic. The relationship between resilience and engagement was examined, in addition to assessing mediating and indirect effects via academic belonging and social integration. For all HE students, serial mediation was demonstrated where the direct effect of resilience on engagement was fully mediated by academic belonging and social integration. Resilience positively predicts academic belonging, which in turn positively predicts engagement and social integration. Resilience additionally positively predicts social integration with fellow students, which in turn positively predicts engagement. Moreover, independent partial predictive effects from academic belonging and social integration on engagement were found. As such, findings aligned with research expectations for the entire HE student sample.

The confirmation of a significant relationship between resilience and engagement during ERT, lines up with findings regarding face-to-face teaching (24, 49). Among all students, mediation by both academic belonging and social integration are in keeping with studies on the positive mediating role of feeling at home at the HEI and positive peer relationships on engagement (29, 35). Distinct from studies on engagement during face-to-face teaching, the current study reveals that engagement during ERT was predicted with greatest effect through academic belonging (42–44).

Results also displayed serial mediation among low resilience students, with the largest effect size of all student groups in contrast to expectations. The indirect predictive effect from academic belonging on engagement contained the largest predictive effect, although this effect was smaller relative to the other groups. Furthermore, independent mediation via social integration was absent, even though the partial predictive effect was largest compared to other student groups.

These findings suggest several points. First, students with low resilience experience lower levels of belonging at their HEIs during ERT, and it stimulates engagement to a lesser extent than among other student groups. Students with lower resilience may thus be more prone to feeling unsafe within the academic context, or may experience lower connectedness to their educational programs, both under face-to-face teaching circumstances and during ERT (79–81), potentially indicating a characteristic of low resilience students. Low resilience students may also experience more difficulty expressing their needs and questions within the academic setting, limiting the positive effect on engagement compared to other groups.

Second, low resilience students reported the lowest mean levels of social integration, whilst simultaneously demonstrating the largest partial effects related to social integration. This indicates the presence of lower positive relationships with fellow students during ERT, while depending on social integration to facilitate engagement to a higher degree than the other student groups. Given the suboptimal quality of social integration during ERT (47), engagement for this group could be improved by enhancing social integration.

Third, as the largest relative serial mediation effect was found among low resilience students, this group utilizes this indirect pathway to a larger extent. As such, targeting academic belonging among low resilience students could include a two-hit approach during ERT: it could facilitate engagement directly, and it could increase social integration, subsequently enhancing engagement.

Finally, promoting resilience among low resilience students could prove a promising strategy. Based on results from the other student groups, increasing resilience could enhance students' sense of academic belonging during ERT, which is particularly relevant during the changing educational contexts related to the COVID-19 pandemic. More so, with resilience so prominently linked to maintained wellbeing during the pandemic (57), targeting HE students with suboptimal resilience could provide positive benefits to wellbeing that extend beyond the realm of the educational setting (55).

When students reported normal levels of resilience the direct association between resilience and engagement ceased to be found, which misaligned with the study's expectations. Instead, students with normal resilience exhibited significant indirect effects, including a serial indirect effect via academic belonging and social integration that was smallest compared to the other groups. The sense of academic belonging during ERT displayed the strongest indirect predictive effect on engagement, although it was ultimately smaller compared to other groups, due to the relative smaller effect from resilience. This suggests that resilience had a lesser effect on engagement maintenance among normally resilient students.

Furthermore, the explained variance of the model was lowest, suggesting application of alternative engagement strategies among these students. With previous research indicating that intrinsic values such as motivation, desire to succeed, determination, and future orientation are present amongst resilient individuals (82, 83) our findings may indicate that this student group is using intrinsic factors excluded from the current study design. They may also be utilizing alternate engagement resources, as higher resourcefulness is also instrumental to engagement (49).

For highly resilient students, serial mediation was absent and social integration failed to predict engagement during ERT. Instead, indirect mediation through academic belonging alone demonstrated the strongest predictive effect relative to other groups. Highly resilient students' sense of academic belonging displayed the highest average scores, the largest indirect effect, and the largest partial predictive effect on engagement, suggesting a superior sense of belonging within a limited ERT higher educational context. This outcome aligns with studies indicating higher levels of connectedness among highly resilient students under face-to-face educational conditions (55) and aligns with increased adaptability among students with higher engagement during ERT (6).

Additionally, none of the predictive pathways associated with social integration were significantly present among highly resilient students, even though these students reported the highest levels of social integration during ERT. These findings differ from previous indications of advanced utilization of peer student support among highly resilient students (82) and contrast findings for low resilience students. The current model may have captured a context driven adaptation, where, given the limitations of social integration under ERT, highly resilient students have shifted engagement tactics away from social integration. After all, with social integration potentially hindered during ERT if fellow students do not participate (18), our findings could reflect stronger application of self-controlled strategies among this student group.

Our explanation lines up with research demonstrating increased positive adaptability among more engaged students (6) and expands on studies indicating that HE students report an increased need for self-discipline, motivation, self-teaching skills, and organization to successfully maintain learning and engagement during ERT (18). Thus, although highly resilient students are reporting social relationships and collaborations with fellow students to a higher level than other student groups, they boost engagement during ERT primarily through their heightened sense of academic belonging.


Limitations

This study has some limitations. First, operationalization of engagement can be highly variable between studies, limiting comparability (67, 68). Though the current study included an engagement scale that has been used previously in global cohort studies (23, 28–33), comparability to alternate engagement scales depends on subcomponent overlap and construct definition. The UWES-SF does not focus on behavioral components of engagement, which limits comparability of findings to cognitive-affective engagement studies. Second, although the current study included sociodemographic and study related covariates to control their independent influence on the outcome variable, unincluded variables such as social economic status, family social support, or family educational background may also be relevant. Future studies should include additional sociodemographic variables to allow control of covariance. Third, initial selection of a subset of items from the social integration scale lacked a primary factor analysis to test validity. Though the entire scale has been validated in a sample of HE students (51) the subset was not, which could have influenced validity optimization of the current subscale. Future research should establish validity of reduced scales to validate utilization of short forms. Finally, based on available literature indicating directional associations, the current serial mediation model assumes the presence of predictive effects between included constructs. However, studies also indicate alternative associations between these constructs (38, 84) including feedback effects, which are not captured in the current model. More so, assessment of directionality is limited in cross-sectional datasets, as opposed to longitudinal monitoring or experimental designs. Further research should focus on examining additional aspects relevant to engagement and resilience, and should further clarify directional processes by using longitudinal approaches or interventions.



Practical Implications and Future Directions

For all HE students who are studying via ERT in the Netherlands, interventions geared toward stimulation of resilience, academic belonging, and social integration all stand to provide significant engagement benefits. The current study also underlines the need for individualized, profile-oriented approaches, as engagement interventions might affect HE students differently depending on their resilience profiles. HEIs should consider student resilience characteristics to assess which intervention targets are promising among their student populations.

Students with low resilience could benefit more from interventions aimed at improving the level of student interactions with fellow students, increasing academic belonging, as well as increasing resilience. Highly resilient students on the other hand, stand to profit most from interventions aimed solely at raising academic belonging, whereas students with normal resilience would be supported by interventions targeting academic belonging and social integration, but not resilience.

The current study provides several important directions for future research. Regarding different resilience profiles, future studies should expand current knowledge by continuing examination of predictive models while ERT endures and once face-to-face teaching at HEIs re-opens. In doing so, predictive stability among different resilience groups can be analyzed, and adaptability to shifts between ERT and face-to-face teaching in HEIs can be assessed.

In addition, incorporation of other relevant aspects of engagement, including measures of determination, self-motivation, and organization skills will help determine to what extent such tactics are also pivotal to engagement maintenance. Examining these constructs will diversify applicable intervention targets that HEIs could utilize to support HE students' engagement levels during ERT. Finally, future research on student engagement should further focus on risk factors and protective influences on engagement among students with low resilience. As these students display the lowest levels of academic belonging, social integration, and engagement, this group could be more at risk of slipping through the cracks during ERT. As such, continued assessment of student groups with higher risk profiles is warranted to ensure prevention, early signaling, and timely support.

Inspecting predictive models for HE students based on distinct resilience typologies offer new insights on intra-group differences and has been recognized previously as an important yet underrepresented area of research (29, 85). Overall, our study reveals resilience dependent changes in student engagement predictors during ERT in the Netherlands. In addition, the current study demonstrates model outcomes that contrast studies conducted in face-to-face higher educational settings, potentially reflecting impacts of ERT. As ERT is linked to limited interactions with peer students, lowered participation in class discussion, and a lack of instant feedback (79), HE students may well be reconfiguring how to best maintain engagement during this time. Current findings argue for continued research focussed on student resilience and engagement during ERT, especially given the potential recurrence of lockdown restrictions for HEIs in the Netherlands following identification of new COVID-19 variants (86).
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Aims: This article evaluates the psychometric properties of the Chinese version of the 5-item WHO Well-Being Index (WHO-5) in mainland China.

Methods: Two cross-sectional studies with 1,414 participants from a university in China were conducted. The Chinese version of the WHO-5 was assessed to determine its internal consistency, concurrent validity, factorial validity, and construct validity.

Results: The results indicate that the WHO-5 is unidimensional and has good internal consistency, with Cronbach's a = 0.85 and 0.81 in Study 1 (n = 903) and Study 2 (n = 511), respectively. The findings also demonstrate that the WHO-5 has good concurrent validity with other well-established measures of wellbeing, self-efficacy, self-esteem, and mental wellbeing. The results of confirmatory factor analysis also suggest that the scale has a good model fit.

Conclusions: This study provides empirical data demonstrating that the Chinese version of the WHO-5 has good psychometric properties. The scale can be a useful measure in epistemological studies and clinical research related to wellbeing in Chinese populations.

Keywords: wellbeing, WHO-5, CFA, Chinese, validation, student


INTRODUCTION

The WHO 5-item Well-Being Index (WHO-5) is a well-known psychological measurement scale that assesses subjective wellbeing through a non-symptomatic and positively worded self-report instrument for a 14-day period (1, 2). The development of the scale began with its longer versions, the WHO-28 and WHO-10 (3–5). By 1998, researchers had successful reduced the instrument to a more user-friendly 5-item scale using a 6-point Likert scale, ranging from 0 (at no time) to 5 (all of the time) (6). Since then, it has gained worldwide popularity as a screening tool in epidemiological research on areas such as depression, suicidal ideation, infertility, and diabetes (7–9). Recently, numerous studies have applied the WHO-5 to measure comprehensive bio-psychosocial wellbeing (10, 11), indicating an attempt at wider application.

The wider application of the scale depends on its continuous improvement in work by scholars and clinical researchers translating and validating its applicability in Western, Asian, and Latin American countries (6, 11–13). However, in its positive application in various cultures, the construct validity of the WHO-5 has been overlooked (14, 15), with researchers focusing on exploratory factor analysis (EFA) to evaluate the unidimensional latent construct of the scale (16). As such, there are various validation studies on WHO-5 only evaluated the factorial validity of the measure with EFA (9, 17). EFA cannot constrain data, whilst confirmatory factor analysis (CFA) imposes meaningful constraints in assessing the validity of a measure (15). The development and use of CFA was a crucial step in scale validation (18). Yet, surprisingly, WHO-5 assessments using CFA are scarce (1). To the best of our knowledge, this is the first validation study on the Chinese version of WHO-5 with empirical data from two cross-sectional studies using both EFA and CFA to evaluate its construct validity.

This study aimed to fill this gap by conducted two studies. One study evaluated the Chinese version of the WHO-5 with Chinese university students to reveal its psychometric properties. The second study was aimed at validating and confirming the factors in the WHO-5 to reveal its robustness in CFA. Last, the concurrent validity of the WHO-5 with several well-established construct-related concepts related to mental wellbeing (6, 8, 9, 12, 19), life satisfaction, self-esteem, and self-efficacy (1, 20, 21) was also investigated.

Overall, this study provides empirical evidence of the psychometric properties of the Chinese version of the WHO-5, as well as evidence confirming its academic development and application. The validation should be beneficial for comprehensive psychological measurements of other student populations in China. The wider application of this validated scale should help practitioners monitor the mental health and wellbeing of Chinese university students.



MATERIALS AND METHODS


Participants

To evaluate the psychometric properties of the WHO-5, two cross-sectional studies were conducted in a university in Guangdong, China with 1,414 valid participants. We have set 95% confidence level and 5% margin of error when determining the sampling size. The minimum sample size was 377 in the research setting (22). Study 1 took place between June and July 2018 with 903 undergraduate students with an average age of 20.56 years (SD = 2.75 years) who voluntarily participated. The sample comprised 111 male and 792 female participants. In addition, 511 students participated in Study 2 from April to May 2019. The margin of error for the above samples was 3.12% (n = 903) in Study 1 and 4.19% (n = 511) in Study 2. The sample comprised 85.5% female and 14.5% male participants with an average age of 20.41 years (SD = 2.49 years). The gender ratio reflected the overall student demographic profile of the setting.

Both studies used the university's student intranet system to recruit participants and distribute the questionnaire. The collected data stored on the system were completely anonymous. The participants were invited to participate on a voluntary basis. Informed consented was obtained from all of the participants. Parental consent was not required as the participants are all over 18 years old. The participants were allowed to withdraw at any time during the data collection process. The studies were approved by the university's research ethics committee. The entire research process strictly adhered to relevant national and international ethical standards.



Measures

The WHO-5 consists of five items with a 6-point Likert-type scale ranging from 0 (at no time) to 5 (all of the time) that measure wellbeing. A higher score indicates a higher level of wellbeing (5, 16, 23). The development of the Chinese WHO-5 used standard translation and back-translation procedures by two translators with proficiency in both English and Simplified Chinese (24). To avoid geographical and cross-cultural differences within China, two pilot studies were conducted in Xi'an, Shaanxi and in Guangzhou, Guangdong with 10 pilot participants with at least a degree qualification (25, 26). None of the participants reported any difficulty understanding the questions. The data collected from the pilot studies were excluded from subsequent analysis.

The Satisfaction with Life Scale (SWLS) is made up of five items with a 7-point Likert-type scale, ranging from 1 (strongly disagree) to 7 (strongly agree) (27–30). The Chinese version of the SWLS was validated by Bai et al. (31) with a nationally representative sample. The Cronbach's alpha in Study 1 and Study 2 are 0.883 and 0.819, respectively.

The Personal Well-Being Index (PWI) is evaluated on an 11-point Likert-type scale (0 = no satisfaction at all to 10 = completely satisfied) with seven questions related to various quality of life domains, including standard of living, health, achieving in life, relationships, safety, community-connectedness, and future security (a = 0.902 in Study 1; 0.916 in Study 2). The original scale developer validated the Chinese version (32). The Cronbach's alpha of PWI in both Study 1 and Study 2 are above the acceptable range with 0.902 and 0.916.

The Rosenberg Self-Esteem (RSE) Scale comprises 10 statements (with five items reverse-coded) evaluated using a 4-point Likert-type scale (1 = strongly disagree to 4 = strongly agree) (33, 34). Wu et al. (34) validated the Chinese version of the RSE with 982 adolescents. The current study also reported the acceptable alpha coefficient (Study 1 = 0.830; Study 2 = 0.755).

The General Self-Efficacy Scale (GSE) consists of 10 items on a 4-point Likert-type scale (1 = not at all true to 4 = exactly true) (35–37). The Chinese version of the GSE has recently been validated (34, 38). The GSE in Study 1 and Study 2 with Cronbach's alpha 0.903 and 0.884, respectively.

The Short Warwick Edinburgh Mental Well-Being Scale (SWEMWBS) evaluates hedonic and eudaimonic wellbeing with a 5-point scale (1 = none of the time to 5 = all of the time) with seven positively worded questions (14, 39). The Chinese version has been validated in both school and clinical settings (40–43). The Cronbach's alpha in Study 1 = 0.884 and Study 2 = 0.824.

Last, the 12-item General Health Questionnaire (GHQ-12) contains 12 items to evaluate the severity of health-related problems with a 4-point scale (44). Higher scores indicate worse health. The Chinese version has been validated in various contexts (45, 46). The Cronbach's alpha in Study 1 and Study 2 are 0.773 and 0.751, respectively.



Ethical Statement

This study was conducted in accordance with the ethical standards of City University of Hong Kong and Guangzhou Huashang College research ethics committee and with the 1964 Helsinki declaration and its later amendments. Informed consent was obtained from all individual participants included in the study.



Procedure

Using data from Study 1 (n = 903) and Study 2 (n = 511), the internal consistency of the WHO-5 was evaluated using Cronbach's alpha (47) and McDonald's omega (48–50), and the corrected item-total correlations between the five items were examined (51, 52).

EFA with principal component analysis was used to evaluate the factorial validity of the WHO-5 (1, 18, 53). To avoid the potential problem of overfitting when conducting EFA and CFA on the same dataset (54), EFA was only conducted on the sample from Study 2 (n = 511). EFA adopted the cut-off values of the Kaiser–Mayer–Olkin (KMO) test (>0.70) and Bartlett's test of sphericity (p < 0.01). In addition, the identified factors should have eigenvalues >1 and their loadings should be >0.350 (51, 55).

The construct validity of the WHO-5 was further evaluated with CFA based on the sample obtained from Study 1 (n = 903) (56). Recent studies on CFA have suggested that the maximum likelihood estimator is inappropriate for a scale measured with ordinal items (57); hence, a diagonally weighted least squares (DWLS) estimator was used (58–60) in Model 1 and 2. The recent simulate study recommended that maximum likelihood with mean- and variance-adjusted likelihood ratio test (MLMV) yields better results. Hence, we adopted this estimator in Model 3 (61, 62). The following well-established fit indices were used to evaluate the model fit: comparative fit index (CFI) > 0.90, Tucker–Lewis index (TLI) > 0.90, root mean square error of approximation (RMSEA) < 0.08, and root mean square residual (SRMR) < 0.08 (51, 63–65). In addition, the ratio of the chi-square test statistic to degrees of freedom, χ2/df ≤ 3, was used to determine an acceptable model fit (66–69) with the exception of Model 3, as the chi-square value of MLMV cannot be used for regular way (70).

Concurrent validity was assessed using the data from both Study 1 (n = 903) and Study 2 (n = 511) along with other validation constructs or measures reported in relevant studies on the WHO-5 (18, 71). Specifically, the WHO-5 has been shown to be significantly positively correlated with life satisfaction, self-esteem, and self-efficacy (1, 20, 21) and negatively correlated with mental health and psychiatric morbidity (6, 8, 12, 19). Hence, the following scales were used to evaluate the concurrent validity of the WHO-5: SWLS, PWI, RSE, GSE, SWEMWBS, and GHQ-12.

The above analyses were conducted using the R (3.6.3) computing environment with the lavaan package 0.6-5 (72), Mplus 8.5 (70), and IBM SPSS 26.0.




RESULTS


Internal Consistency

Table 1 presents the descriptive statistics, including the mean, standard deviation, skewness, kurtosis, corrected item-total correlations, and Cronbach's alpha (if an item was deleted) for the five items of the WHO-5, based on the data from Study 1 (n = 903) and Study 2 (n = 511). The results showed that the WHO-5 had good internal consistency. The corrected item-total correlations for the WHO-5 ranged from 0.585 to 0.751 in Study 1 and from 0.529 to 0.618 in Study 2. The Cronbach's alpha and McDonald's omega values were above the acceptable range, with a = 0.85 and ω = 0.86 in Study 1 and a = 0.81 and ω = 0.82 in Study 2. There were no significant differences, and relationships were observed in the scale scores by gender, based on the independent-sample t-test and correlation results.


Table 1. Descriptive statistics for the WHO-5 items in Study 1 and Study 2.

[image: Table 1]



Factorial Validity

Table 2 illustrates the EFA results using principal component analysis for Study 2 (n = 511). The results of the KMO and Bartlett's test of sphericity for the WHO-5 were 0.804 (χ2 = 833.749, p < 0.001), indicating appropriate scale construction. The scale was unidimensional with only one factor with an eigenvalue >1. The factor loadings ranged from 0.478 to 0.674, explaining 57.593% of the total variance.


Table 2. Exploratory factor analysis with principal component analysis on WHO-5 items.

[image: Table 2]



Construct Validity

Table 3 and Figure 1 show the CFA results for the WHO-5 based on Study 1 (n = 903). Model 1 evaluated the WHO-5 based on a single factor, without correlating the error terms. The results generally satisfied the criteria for an adequate model fit, with CFI = 0.996, TLI = 0.992, and SRMR = 0.037. However, the following two indices failed to fit the model: χ2 (50.536)/5 = 10.107 and RMSEA = 0.100. Following recent studies on the WHO-5 (73), Model 2 re-evaluated the scale, with the error correlations based on the modification indices. It included one covariance factor between the error terms for the WHO5-1 and WHO5-2. The CFA results indicated a good fit of the model, with χ2 (10.988)/4 = 2.747, p < 0.05, SRMR = 0.019, CFI = 0.999, TLI = 0.998, and RMSEA = 0.044. Model 3 further evaluated the WHO-5 with MLMV estimator without correlated errors. The results indicated that the WHO-5 generally had an adequate fit with a unidimensional factor structure without any post-hoc modifications, with SRMR = 0.030, CFI = 0.974, TLI = 0.947, and RMSEA = 0.080 (Model 3).


Table 3. Factor loadings and fit indices in confirmatory factor analysis for the WHO-5 (see Figure 1 for estimated model).

[image: Table 3]


[image: Figure 1]
FIGURE 1. Estimated model of the 5-item WHO Well-Being Index.




Concurrent Validity

The results of Study 1 (n = 903) replicated the relationships between the WHO-5 and the other construct-related scales suggested in the wellbeing literature (Table 4). In particular, the WHO-5 had significant and strong positive relationships with the SWLS (r = 0.507, p < 0.001) and PWI (r = 0.500, p < 0.001). The RSE (r = 0.351, p < 0.001) and GSE (r = 0.394, p < 0.001) also had a moderate positive relationship with the WHO-5. In general, these results were similar in Study 2 (n = 511).


Table 4. Correlations between the WHO-5 in relation to other well-established scales.
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Regarding the concurrent validity of the WHO-5, the scale was expected to demonstrate a negative relationship with the psychological symptom-related scales. As predicted, the WHO-5 was positively related to the SWEMWBS, a scale in which a lower score indicates psychiatric morbidity, with r = 0.438 (p < 0.001) in Study 1 and r = 0.537 (p < 0.001) in Study 2 (n = 511). The results also demonstrated that the Chinese version of the WHO-5 had a significant moderate negative relationship with the GHQ-12 in Study 1 (r = −0.342, p < 0.001) and Study 2 (r = −0.411, p < 0.001). In summary, the WHO-5 showed good concurrent validity based on Pearson's correlation coefficients.




DISCUSSION

Subjective wellbeing is an important denominator in various mental health issues. The WHO-5 offers a set list for evaluating the effectiveness of treatment with a friendly, easy to understand, and non-invasive assessment. Its wider application to assess psychological responses to various types of disease is apparent in its capacity for early and effective identification. By validating the Chinese version of the WHO-5, this study opens its wider application to investigate the wellbeing of Chinese undergraduate students, such as stress-related issues in work and education settings (2). Specifically, the results of this study showed that the Chinese version of the WHO-5 has good psychometric properties. Indeed, the results indicated that the scale has good internal consistency, with Cronbach's alpha values of 0.85 and 0.81 in Study 1 and Study 2, respectively, similar to the values reported in recent WHO-5 studies (ranging from 0.78 to 0.85) based on adolescents and adults in various settings (8, 11, 12, 19, 73). The unidimensional factor structure of the Chinese version of the WHO-5 replicated that of the original WHO-5 (5, 16, 23). The results in this study also showed that the WHO-5 has good concurrent validity with well-established measures related to wellbeing, self-esteem, self-efficacy, and mental wellbeing. In short, the Chinese version of the WHO-5 is suitable for studying the wellbeing of Chinese university students.

This study contributes to the measurement of wellbeing in the following ways. First, this study is one of the first to validate the Chinese version of the WHO-5 for the student population. Although many epistemological studies have used the WHO-5 in Chinese contexts (74–80), there is a paucity of studies validating the Chinese version of the scale. In addition, most of the WHO-5 studies conducted in other countries have focused on clinical populations (1, 9, 12). As such, many existing studies reported that the WHO-5 has been used as outcome measure for the clinical trials amongst the patients with medical conditions related to oncology, endocrinology, otolaryngology, etc. (2). The findings of this study indicated that the WHO-5 is a reliable tool to address mental health challenges in a non-clinical sample, which can contribute to the field of public health.

The second contribution of this study is to provide empirical data to evaluate the construct validity of the WHO-5 through CFA. Validation studies have mainly evaluated construct validity using only EFA (4, 6, 12, 19). However, validation scholars have advocated the use of CFA (18, 38, 81). Many recent studies have demonstrated that scales developed and validated using only EFA may suffer from various methodological issues, such as poor factorial validity and difficulty replicating the factor structure (82, 83). This study conducted two cross-sectional studies to evaluate the scale through both EFA (Study 2) and CFA (Study 1) to avoid the above issues.

This study may have the following limitations. First, the results of this study were based on two cross-sectional studies conducted in a Chinese university located in Guangdong Province in southern China. This may limit the generalizability of the findings to Chinese society or to the Chinese diaspora as a whole. Second, the construct-related measures used in this study are limited by the availability of validated Chinese versions of the scales related to wellbeing, self-efficacy, self-esteem, and mental wellbeing, which may be slightly different from the measures used by the original developers. To overcome this potential limitation, we adopted measures and concepts that have been frequently discussed and applied in WHO-5 studies (1, 6, 8, 9, 12, 19–21). The last potential limitation is related to the post-hoc modifications in CFA to meet all of the criteria for a good model fit. Model 1 (Table 3) reported that SRMR, CFI, and TLI met the criteria for a good model fit and that χ2/df and RMSEA did not. We are fully aware of the discussion about avoiding the use of correlated error terms in CFA without strong justifications (84, 85). Recent WHO-5 validation studies that used CFA have also correlated the error terms (8, 15, 73). This practice has been justified in the literature (86–90). Hence, after correlating the error terms for items 1 and 2, Model 2 showed that the WHO-5 met all of the stringent indices for a good model fit [χ2 (10.988)/4 = 2.747, p < 0.05, SRMR = 0.019, CFI = 0.999, TLI = 0.998, RMSEA = 0.044], indicating that the Chinese version has good construct validity. To overcome this limitation, we computed additional CFA analysis with MLMV estimator in Model 3 without correlating any error terms between the items. The results fulfilled the requirement of adequate model fit, with SRMR = 0.030, CFI = 0.974, TLI = 0.947, and RMSEA = 0.080 (Table 3).

Future studies should include wider population samples, such as young working adults, and non-university youth populations, such as primary and secondary Chinese students. By establishing the broader applicability of the WHO-5 to social work and counseling interventions, the rapid screening enabled by this instrument will provide a viable means of detecting the emotional and psychological wellbeing of young people, making early intervention possible, especially for stress-related issues at work or school. If longitudinal research were conducted, the scale would be available to examine the psychosocial wellbeing of Chinese primary and secondary students. The important data obtained would provide teachers, parents, and students themselves with insight into their psychosocial and emotional health. Another direction could be to compare the subjective wellbeing of primary, secondary, university, and working youth populations at these important stages of development.



CONCLUSIONS

In summary, this study validated the Chinese version of the WHO-5. The findings indicate that the scale has good internal consistency, concurrent validity, factorial validity, and construct validity. The results suggest that the Chinese version of the WHO-5 is a valid measure of the mental wellbeing of Chinese university students. The findings may encourage researchers and practitioners to use this scale in epidemiological research. However, additional work is needed to confirm the psychometric properties of the WHO-5 with more generalizable samples in other contexts.
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Background: The Internet changed the lives of average citizens in the early part of the twenty-first century, and it has now become an essential part of daily life. Many studies reported that accessibility of Internet use is associated with mental health. However, previous studies examining this association were confined to local and community subpopulations and limited at the individual level, which increases the potential bias from the selection effect at a different level. Regional variables would be a stable estimate of people's socioeconomic and cultural environments and how these variables affect mental health needed to be studied. The objective of this study was to evaluate the association between regional Internet access, and mental stress among university students.

Methods: Participants were 11,954 students, who were identified through a multistage survey sampling process conducted in 50 Chinese universities. Regional Internet access was retrieved from a national database, and mental stress was measured using the Perceived Stress Scale (Chinese Version) (CPSS). Both unadjusted and adjusted methods were considered in the analyses.

Results: More than one-third 36.9% (95% CI: 24.4–49.5%) of university students in this study suffered from severe mental stress (SMR). The multilevel logistic regression model found that university students studied in low-level universities had 2.52 (95% C.I. 1.17 to 6.37) times the prevalence of SMR than those in high-level universities. Compared with small cities, students in a large city had a lower prevalence of SMR (OR 0.25; 95%C.I. 0.06 to 0.77). Most importantly, regional Internet access was negatively associated with students' SMR (OR 0.25; 95%C.I. 0.08 to 0.76).

Conclusions: This study indicated that regional Internet access and other environmental factors including city size and type of universities contribute to students' mental health. The findings underscore that efforts to control excessive mental stress among students in China should pay greater attention to environmental determinants of stress and particularly to improve internet access.

Keywords: Internet use, mental health, mental stress, university students, China


BACKGROUND

The number of Internet users has increased. An estimated 4.4 billion of the world's 7.7 billion people connected to the Internet in March 2019 (1). By 2008, China had outpaced the U.S. to become the world's largest Internet user (2). There are 1.01 billion Chinese Internet users and the Internet penetration rate reached 71.6% by June 2021 (3). The Internet changed the lives of average citizens in the early part of the twenty-first century, and it has now become an essential part of daily life. It is often used for such activities as shopping, obtaining health information, working, and communicating with each other. In the context of the global spread of Covid-19, the value and function of the Internet have once again been fully demonstrated.

The rapid growth of Internet uses around the world and in China—combined with the use of other Information and Communication Technologies (ICTs) such as personal computers and mobile devices—may have a significant impact on individual psychological well being (4). Many studies reported that fewer accessibility of Internet use is correlated with more psychological and mental problems, including depression, loneliness, and stress (5–7). And, Internet use would in fact buffer the mental and physical impact of stressful life events (8). Some studies, however, have found the opposite result: depression and psychosocial distress were positively related to Internet use (9–11). Regardless, the Internet has become an essential part of daily life and its impact on psychological and mental health needs to be closely studied. There is a rapidly growing public awareness of mental stress as an important factor that may lead to psychopathology (12).

According to the Stimulus, Cognition, and Response (SCR) model, various stimuli (S) affect internal states of people through cognition (C), which in turn elicits mental and behavioral responses (R). Classic S elicit different physical or mental outcomes due to personal cognition (13). In this context, maladaptive coping or cognitive styles may result in greater distress, while more positive personal lifestyles and access to social resources are associated with a more favorable psychological well being (14). Ecological models have emphasized that mental stress is influenced by both individual and environmental variables (15, 16). Access to and being able to use the Internet is a basic and important resource for people. Personal devices and behaviors affect access to the Internet, which in turn may affect people's mental stress (6). Regional variables are a widely accepted and stable estimate of people's behaviors (17). However, in reviewing the literature, previous studies examining Internet use and mental stress were confined to local and community subpopulations and limited at the individual level, which increases a potential selection effect bias (8, 10). Regional variables have been shown to be stable estimates of people's socioeconomic and cultural environments, so analysis results obtained from these variables are more reliable.

Mainland China is a vast territory with much cultural diversity and large differences in economic and social development. This creates a situation where different regions have vastly different levels of Internet access. Given China's regional differences in Internet access, it would seem that region of residence might also be related to mental stress, but no studies have directly examined this association. By utilizing a large-scale, national population sample in this study, it will be possible to expand and further clarify the relationship between regional Internet access and mental stress.

Numerous studies have reported that negative academic, emotional, and health outcomes may appear because of university students' high-stress levels (18–20). College students face multiple stressors including financial burdens, academic overload, constant pressure to succeed, competition with peers, and social pressure as well as concerns about the future (21). Besides, the majority of Chinese college students are the only child in their family. Lack of siblings, being spoiled and poorly developed psychological copying skills make them more vulnerable to mental problems (22).

A large-scale, national population sample will provide more representative information on the impact of regional factors including regional internet access on the mental stress of college students. This study hypothesized that higher regional Internet access will be associated with lower mental stress levels. The information from this study could be helpful to inform Internet development and access in China as well as mental health policy and intervention strategies for college students.



METHODS

This is a population study, the method used has been adopted by many researchers and proved to be reasonable and valid (23, 24).


Study Area and Participants

This study employed a multistage sampling design. In Stage 1, 180 potential universities were identified in 45 China cities. These universities were part of the Bloomberg Global Initiative Project entitled “Facilitate MOH Endorsement of Tobacco Control Curriculum Implementation through Promoting Tobacco Control Curricula in Medical Schools.” Using a stratified random sampling procedure based on regional location, 60 universities were selected (25). All these universities were asked to participate and students from 50 of the 60 universities completed the study survey between March to September 2013. Among these 50 universities, 22 were medical universities offering only medical programs, and 28 were comprehensive universities offering medical and non-medical programs (26). Stage 2, of the sampling strategy, involved the selection of classes within each university. All classes with certain medical courses were selected in each university, and several non-medical classes (matched for academic level) were selected in each designated comprehensive university (25). A total of 11,954 valid questionnaires were completed in 50 universities including 10,507 completed by medical students and 1,447 completed by non-medical students. The study was approved by the Ethics Committee at the Zhejiang University Medical Center (ZM, 14201), and verbal consent was obtained from all participants before data collection.



Measures
 
Dependent Variable

Mental stress was measured by the Chinese version of the Perceived Stress Scale (CPSS) (26–28). This scale comprised 14 items that addressed perceptions of stress during the month prior to the survey. Items were rated on a 5-point Likert-type scale that ranged from 0 (never) to 4 (very often). Item scores were summed to yield a total stress score, with higher scores indicating higher perceived levels of stress. This scale has been widely used to assess stress in China and has been shown to be an appropriate indicator of mental health status (28–31). Following previous practice, severe stress was operationalized as a score >25, which was classified by ROC (Receiver Operating Characteristic Curve) performance using mental disorders gold standard. This classification has demonstrated acceptable sensitivity and specificity (27). The dependent variable in this study was severe mental stress (SMS) and was coded dichotomously as 1 = no severe mental stress and 2 = severe mental stress.



Individual-Level Independent Variables

Sociodemographic questions were included to determine age, gender, grade level, ethnicity, paternal and maternal occupations, family location, and income.



Covariates

Injuries are one of the most common and prominent negative events among university students and questions regarding injuries were included in the questionnaire. Students were asked to identify any unintentional injuries which required medical attention during the past 12 months. Injuries were divided into the following four groups: traffic injuries, home injuries, sports or exercise injuries, and other injuries (32, 33). For the purpose of this study, a reportable injury was defined as any injury satisfying at least one of the following criteria: the injury required (1) a doctor's treatment (2) an emergency room visit or other emergency care, or (3) the victim to rest for a minimum of one-half day (32, 33). As a covariate, injury was a categorical variable coded dichotomously as 1 = yes and 0 = no.



University-Level Independent Variables

High levels of student stress may also reflect the type of institution where they are studying. University type was determined using the China university ranking system (“high level,” “middle level,” and “low level”) as established by the National Ministry of Education (34). Different level universities have different courses and opportunities, and levels of stress experienced by students were expected to vary in response to different learning environments (19). Due to the intense competition to enter elite universities, their higher tuition/fees, and elevated pressures to succeed, it was expected that stress levels would be highest at such institutions (35).



City-Level Independent Variable

Forty-five cities were included in this study. Several independent variables reflected potential regional variation. The first regional variable included in this study was the level of economic development, as measured by per capita Gross Domestic Product (GDP) in Yuan. Categories were <40,000, from 40,000 to <50,000, and 50,000 and more. Both the GDP of the original province where the students came from and of the province where the university was located were measured. Former research found that home region GDP was significantly associated with uncertainty stress (but not life stress) (23). Whether living in a college city different from the home city would affect mental stress was examined in this research. The above data were obtained from the National Bureau of Statistics (36). The second regional variable was regional Internet access status in cities where the university was located. This was measured by the number of subscribers to the broadband Internet per 10,000 persons, which was obtained from the National Bureau of Statistics (37). Categories were <40 subscribers of internet in 10,000 persons, from 40 to <70 subscribers of internet in 10,000 persons, and 70 and more subscribers of internet in 10,000 persons. Regional Internet access status reflected the extent of Internet use in each region.




Data Analysis

All data were entered into a database using Microsoft Excel. The dataset was then imported into SAS (9.3 version) for statistical analyses. Descriptive statistics were calculated to determine the prevalence of severe mental stress. A logistic model was utilized to assess the association between the dependent variable and Internet access as well as several other key co-variables. Both unadjusted and adjusted methods were considered in the data analyses. SAS survey logistic procedures were applied in the unadjusted analysis, using the university as the clustering unit, to account for a within-clustering correlation attributable to the complex sample for unadjusted analysis. Associations were confirmed through the application of a multilevel logistic regression model using the SAS Nlmixed procedure (38). Series models were built for each primary predictor, with adjustment for the influence of potentially confounding sociodemographic characteristics. We started with the Null Model, a three-level (individual, universities, and cities) model with random intercepts. It did not include any predictors except a constant in assessing variation in the likelihood of an individual experiencing severe mental stress levels. From this model, we entered demographic and regional socioeconomic variables as fixed main effects with severe mental stress to form a base Model (Model 1). From the base Model, we entered Internet access status to form the full model to assess the impact of Regional Internet access on severe mental stress (Model 2). The association between system variables and mental stress was expressed in terms of their odds ratios, and 95% CI (Confidence Interval) was computed. Model fitting was assessed by the likelihood of a change in the −2log. We assessed the significance of the random parameter variance estimates using the Wald joint X2 test statistic (39). Model fit was assessed by the likelihood of a change in the – 2 log among different models.

All analysis was weighted. Weights included: (1) sampling weights, as the inverse of the probability of selection, calculated at university and (2) post-stratification weights, calculated in relation to sex, based on estimated distributions of this characteristic from a national survey (40). The final overall weights were computed as the product of the above two weights (41). Using a non-response weight was not considered because non-response rates were very low in this study.

Unadjusted logistic regression analyses were weighted using the overall participant-level weights, and the multilevel analysis was weighted using sampling weight and subject-level weights with post-stratification weights, respectively (42).




RESULTS

Valid questionnaires were completed by 11,954 out of 12,260 (97.5%) of the potential university students, who come from 50 different universities in the 42 cities.


Demographics

Of those completing surveys, 12.8% were <20 years of age, 77.3% were between 20 and 23 years of age and 9.8% were over 23 years of age. Gender was split between 44.2 male and 55.8% female. The majority of responders (60.7%) were in their first or second years of study and, 38.5% were in their third or fourth years of study. Eighty-eight percent of respondents were medical students and 12% were from other majors (Table 1).


Table 1. Demographic characteristics of sample and mental stress prevalence.
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Association Between Regional Internet and Mental Stress

The prevalence of severe mental stress among the study population was 36.9% (95% CI: 24.4–49.5%). To be considered having severe mental stress one had to score >25 on the stress scale. Lower Internet access was associated with higher mental stress prevalence. Scatter plot showing significant correlations between the city-level number of subscribers of the Internet and severe mental stress prevalence (R: −1.1296, P < 0.001). The lower the city-level number of Internet subscribers, the higher was the severe mental stress prevalence (Figure 1).


[image: Figure 1]
FIGURE 1. Relevant scatter plot between city-level number of subscribers of internet and severe mental afters prevalence.


The results of two multiple-level regression models were listed in Table 2. The −2logs Likelihood of base model (model 1) is 32,849.3 and the −2logs Likelihood of full model (model 2) is 31,835.3. The comparison LRX2 is 14 (df = 1, P > 0.01) between them, suggesting that the effect of the full model fitting was well improved. In detail, the base model showed that grades, university type, and university city populations were significantly related to students' mental stress. The full model showed that regional variables, including types of universities, university city populations, and the number of website subscribers were significantly associated with the students' mental stress levels. Those studied in low-level universities had 2.52 (95% C.I. 1.17 to 6.37) times the prevalence of severe mental stress than the reference group. Small city students studying in a large city had a featured lower prevalence of severe mental stress (OR 0.25; 95%C.I. 0.06 to 0.77). Students in the regions with higher Internet access had less likelihood of having severe mental stress (OR 0.25; 95%C.I. 0.08 to 0.76) than those in the regions with lower Internet access (see Table 2).


Table 2. Results of multiple level models.

[image: Table 2]




DISCUSSION

Based on the results of this study, 36.9% (95% CI: 24.4 to 49.5) of university students were severely stressed, which is very similar to urban residents in general (36.8%) (95% CI: 33.5 to 40.2) (28). These results indicate that one-third of urban residents and one-third of university students are severely stressed. This mirrors findings from other countries. At Griffith University in Australia, fifty-three percent of first-year students were suffering from stress (41). In France, the mean perceived stress score among 1,876 students was 15.9. Scores between 16 and 20 were indicated stressed students (42). Mental stress is indeed a serious social and public issue that needs attention. Numerous studies have shown an escalation in the number of stress-related health problems in China (29, 43, 44). These high-stress levels have been attributed to massive social challenges such as an imbalance between urban and rural development, rampant corruption, and a widening chasm between rich and poor (14, 43, 45). The results of this study strongly suggest the importance of combating persistent and relatively high-stress levels among university students. The Central Government and local health authorities need to collaborate on policies for stress reduction and the prevention of mental disorders. Prevention needs to target those students who are at risk of severe stress. A nationwide media campaign should be planned and implemented to educate the populace about the adverse health effects of stress. Support groups should be established in urban community centers to provide a forum where residents can express mental health concerns, talk with others having similar concerns, and learn stress-reduction and management skills. Worksite programs should be established to help students manage their stress. University health authorities should offer stress management programs and concurrently offer mental health treatment as needed. Special university-based clinics should be established to provide high-risk individuals with no or low-cost psychological counseling on an as needed basis and in-patient care if required. Although traditional face to face cognitive behavioral therapy and stress management program are generally recognized as great sets of stress reduction (46, 47), the obvious characteristics of those approaches are rigorous, time-consuming, and costly, which may not be ideal for college students (48). Previous studies reported that internet-based and mobile-based programs focusing on mindfulness meditation and positive psychology interventions can be effective in improving students' stress outcomes (48–50).

Addressing a gap in the literature, our study found regional Internet access was associated with students' mental stress. Based on running full analysis models, people in the regions with lower Internet access had 4 times the likelihood of having severe mental stress than those in the regions with higher Internet access, and this result was consistent with the analyses using the mental stress score as continuous or categorical data. The mean mental stress scores in the three different city-level internet access groups which can be seen in Table 1. There were significant differences among the three groups. When the variables listed in Table 1 were controlled by multivariate stepwise regression, the regression coefficient of the relationship between city-level Internet access and psychological stress scores was 0.03 (P < 0.001). Internet access reflected the number of Internet subscribers among residents in these regions (2). For this study, Internet access was considered as an essential regional variable separate from general socioeconomic characteristics. It has been noted that “inequalities in access to and use of Internet has become one of the most prominent forms of social inequality with a major influence on life opportunities” (48, 51). Several studies have linked such a “digital divide” to poor health and well being (52–54). College students who live in a city with lower Internet access could be considered at a disadvantage in terms of their overall learning and their competitiveness in the job market.

Moreover, in modern society, the Internet has become an essential part of daily life, for shopping, obtaining information, working, and communicating. On the one hand, Internet access is the basis for the everyday social life of long-distance communication and social participation. Involvement in varied kinds of online social networking, on the one hand, can contribute to feelings of self-worth and, on the other hand, can provide more solutions for distressed people, especially when traditional resources are not available or affordable (55). People who cannot conduct these activities due to lack of Internet access could feel severe psychological discomfort which may lead to mental disorders. Besides, it should be noted that the negative impacts of the Internet, digital products, and mobile devices emerged among university students with the rapid development of internet technology (56–58). Further research into the relationship between individual Internet use patterns and physical and mental development among young adults is necessary.

Regional Internet access status is dependent on urban economic progress; the survey showed that higher Internet access regions were in economically developed regions, especially the eastern coastal areas of China (59). At the same time, socioeconomic status is also associated with mental stress (60). It is possible that regional social and economic variables may play a confounding role in the association between regional Internet access and students' mental stress. Our study controlled for the potential interference of regional social and economic variables.

Unlike other studies (61, 62), this study found other environmental and regional variables were also associated with severe mental stress. Firstly, the city size where universities were located was associated with students' mental stress. Large cities in China usually have more financial resources and technology available to students. They also have better social services (37). This reality may mean that students in large cities have less mental stress than students in small cities. This study also revealed that students attending higher-level universities have lower mental stress prevalence than students attending lower-level universities. It is plausible that higher-level universities attract more outstanding students. Students attending higher-level universities have access to better facilities and learning resources and may face less employment pressure as they are more likely to be employed upon graduation than students attending lower-level universities (19). Ultimately the advantages of attending a higher-level university may relieve some of the stressors associated with being a college student.

The results of this study indicate that environmental conditions are important contributors to university students' mental health. To promote students' mental health, it is important to address negative environmental conditions and develop programs to help students manage their stress levels.


Study Limitations

Several limitations to this study must be considered when interpreting the results. The cross-sectional study design is an important limitation of our study; therefore, a causal link between regional Internet access and mental stress cannot be established through this work. On the other hand, we employed a large sample, and our findings met several criteria for inferring causality, including the strength of some associations, their consistency, and plausibility of effect. Future studies need to collect longitudinal surveillance data on the mental health of college students, especially focusing on the relationship between individual Internet use patterns and mental stress in the context of the influence of regional variables. Another important limitation is that our participants were confined to university students, particularly medical students. Thus, our results cannot be generalized to the wider Chinese population.




CONCLUSION

This study indicated that regional Internet access and other environmental factors including city size and type of universities contribute to students' mental stress. The findings underscore that efforts to control excessive mental stress among college students in China should pay greater attention to environmental determinants of stress and particularly to improve internet access.
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Background: Irritable bowel syndrome (IBS) has become a common public health issue among university students, impairing their physical and mental health. This meta-analysis aimed to examine the pooled prevalence of IBS and its associated factors among Chinese university students.

Methods: Databases of PubMed, EMBASE, MEDLINE (via EBSCO), CINAHL (via EBSCO), Wan Fang, CNKI and Weipu (via VIP) were systematically searched from inception date to May 31, 2021. Meta-analysis was performed using random-effects models. Meta-regression and subgroup analysis were used to detect the potential source of heterogeneity.

Key Results: A total of 22 cross-sectional studies (14 were in Chinese and 8 were in English) with 33,166 Chinese university students were included. The pooled prevalence of IBS was estimated as 11.89% (95% CI = 8.06%, 16.35%). The prevalence was 10.50% (95% CI = 6.80%, 15.87%) in Rome II criteria, 12.00% (95% CI = 8.23%, 17.17%) in Rome III criteria, and 3.66% (95% CI = 2.01%, 6.60%) in Rome IV criteria. The highest prevalence of IBS was 17.66% (95% CI = 7.37%, 36.64%) in North China, and the lowest was 3.18% (95% CI = 1.28%, 7.68%) in South China. Subgroup analyses indicated that gender, major, anxiety and depression symptoms, drinking and smoking behaviors were significantly associated with the prevalence of IBS. Meta-regression analyses suggested that region influenced prevalence estimates for IBS.

Conclusions and Inferences: This meta-analysis illustrated that IBS is very common in Chinese university students. Regular screening, effective prevention, and appropriate treatments should be implemented to reduce the risk of IBS in this population. More future studies should be conducted in Northeastern and Southwestern parts of China.

Keywords: irritable bowel syndrome, prevalence, associated factors, Chinese university students, meta-analysis


INTRODUCTION

Irritable bowel syndrome (IBS) is a chronic functional gastrointestinal disease characterized by altered bowel habits, abdominal discomfort or pain, and abdominal distension, without obvious structural or biochemical abnormalities (1) or organic etiology (2). A meta-analysis with 23 studies (n = 74,763) revealed that the prevalence of IBS was 6.5% in the general population in China (3). Though the pathophysiology is still unclear, IBS has been proved to be associated with multiple factors including abnormal gastrointestinal motility, visceral sensory abnormality, abnormal brain-gut regulation, inflammation, gastrointestinal infection, and stressful life events, etc. (4–6). Furthermore, recent evidences supported the negative psycho-influences to be the key role of the biopsychosocial model of IBS (4, 7–9). For instance, a meta-analysis showed the high rates of anxiety symptoms (39.1%) and disorders (23%), depression symptoms (28.8%) and disorders (23.3%) in IBS patients (10). Throughout the years, various criteria including the Manning criteria, the Rome I, Rome II, Rome III and Rome IV criteria, have been applied for diagnosis of IBS. Amongst them, the Rome III criteria (11) and Rome IV criteria (12) are the most commonly used currently.

University students are more likely to experience IBS–varied from 1.18% (13) to 33.3% (14) in China, might due to the psychological problems, unhealthy lifestyles, and a low level of health literacy (15). For instance, they are more prone to suffer from anxiety and depression symptoms, because of difficulties in terms of academic pressures, occupational choices, interpersonal conflict, and life goal decisions (16), which could cause gastrointestinal disorders through the brain-gut axis mechanism (17). A lack of physical exercise, irregular eating habits (i.e., not having breakfast), smoking, and drinking behaviors have also been found common in university students (18), which may contribute to the risk of IBS in this population. Moreover, due to various clinical examinations and constant medical treatment, IBS has been proved to be linked to physical problems like headache, chronic back or neck pain and diabetes (19), mental disorders like anxiety and depression (20) and obsessive-compulsiveness (21), sleep disorder (22), poorer academic achievements (23), lower quality of life (24, 25), social embarrassment due to diarrhea (a symptom of IBS) which restricts the patients being near a bathroom (26), and higher economic cost (24).

There has been a growing number of studies on IBS in Chinese university students, but the prevalence of IBS varied widely in existing studies. Precise epidemiological figures related to IBS prevalence are fundamental to inform preventive strategies in an evidence-based way. This study aimed to quantitatively evaluate the prevalence of IBS and its associated factors among Chinese university students via systematic review and meta-analysis.



MATERIALS AND METHODS


Search Strategy and Selection Criteria

This study was performed according to the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) Statement (27) and Meta-analyses Observational Studies in Epidemiology (MOOSE) guidelines (28). A systematic search was conducted in both English (PubMed, EMBASE, MEDLINE via EBSCO, CINAHL via EBSCO) and Chinese databases (Wan Fang, CNKI, Weipu via VIP) from their inception date to May 31, 2021. The searching terms were followed: (((Irritable OR spastic OR Mucous) AND (bowel OR colon OR colonic OR gastrointestinal)) OR IBS) AND (China OR Chinese OR mainland China OR Hong Kong OR Macau OR Macao OR Taiwan) AND (College OR University OR undergrad*). The search strategies in different databases were provided in Supplementary Table 1. The cited references of the identified publications were also searched manually to ascertain additional studies that may have been missed. The corresponding author would be contacted to get the essential information if needed.

The titles and abstracts were initially screened and those that were obviously irrelevant were excluded. The full texts of the remaining articles were reviewed to find relevant studies that were finally included. The selection above was performed by two researchers (WX Yang and X Yang) independently and any discrepancies were resolved by discussing with the senior researcher (XH Cai). Figure 1 detailed the process of screening articles.


[image: Figure 1]
FIGURE 1. PRISMA flow chart of literature search and article selection process.


Studies were included if they met the following criteria: (1) original studies including cross-sectional and cohort studies; (2) participants should be full-time undergraduate students, junior college students, or postgraduates in China (including Hong Kong, Macao, and Taiwan); (3) reporting the prevalence of IBS with diagnostic criteria based on validated questionnaires or scales according to Manning or Rome criteria or International Classification of Diseases codes; (4) studies recruiting at least 50 subjects; (5) accessible full texts in English or Chinese. We excluded studies if they met the following criteria: (1) studies focused on special populations with medical conditions like gastritis or hepatitis; (2) studies without the prevalence of IBS reported; (3) full-texts not being available. If two or more papers were published based on the same dataset, only the one with the most complete information was included.



Data Analysis

We used the “Checklist for Prevalence Studies” developed by the Joanna Briggs Institute for quality assessment (29, 30). The checklist consists of nine items, including (1) appropriate sampling frame, (2) appropriate sampling design, (3) adequate sample size, (4) detailed description of study subjects and setting, (5) sufficient coverage of sample, (6) valid methods for identifying the condition, (7) standard and reliable measurement of the condition (8) appropriate statistical analysis, and (9) adequate response rate. Each item was rated as either “yes”, “no”, “unclear”, or “not applicable”. Only the “yes” answer for each item receives a score of 1. Thus, final scores for each study could range from 0 to 9. Study quality was assessed by two researchers (WX Yang and X Yang) independently and any discrepancies were resolved by discussing with a third researcher (XH Cai).

Two researchers (WX Yang and X Yang) independently conducted data extraction, and any inconsistencies in the process were checked and resolved by involving a third investigator (XH Cai). The following information was extracted and tabulated: author, year of publication, sample characteristics {gender[Male/Female (M/F)], age [Mean ± Standard Deviation(SD)], grade, majors, educational level}, survey year, survey province, survey region, sampling method, total subjects, subjects with IBS, the prevalence of IBS, diagnostic criteria of IBS, subgroups, risk factors, and other significant results. Seven regions were identified in China, as shown in Supplementary Data 1. Majors were classified into “medicine” (clinical medicine, nursing, and health-related specialties set in the medical university), “non-medicine” or “mixed”. “Mixed” was defined as a mixture of different majors, which could not extract the specific major data in the paper. Only Rome III prevalence data was extracted if the study contained both Rome II and Rome III criteria.

The pooled prevalence of IBS was calculated as effect size (ES). Given the prevalence of IBS in most included studies (ranging from 0 to 20%) was close to the margins, the variance-stabilizing Freeman-Tukey double arcsine transformation was used to combine rates (31). Raw prevalence estimation was transformed and then multiple meta-analyses were performed with the transformed proportions using the random-effects model. These were then back-transformed to prevalence rates to facilitate interpretation of the outcomes and confidence interval (CI) (32). The I2 statistic was used to assess heterogeneity between the studies (low: I2 <25%, moderate: 25–50%, high: I2 > 50%) (33, 34). The funnel plot and Begg's test (35) were conducted to explore publication bias when there were at least 10 studies in the meta-analysis (36). The “metaninf ” command was used for sensitivity analysis via evaluating the effect of each study on overall estimates.

Subgroup analyses were conducted to examine the possible sources of heterogeneity according to the following categorical variables: (1) educational level: junior college vs. undergraduate vs. postgraduate; (2) gender: female vs. male; (3) majors: medicine vs. non-medicine vs. mixed; (4) regions: Central China vs. East China vs. North China vs. Northwest China vs. South China; (5) survey year: 2005–2010 vs. > 2010; (6) criteria: Rome II vs. Rome III vs. Rome IV; (7) anxiety: yes vs. no; (8) depression: yes vs. no; (9) drinking: yes vs. no; and (10) smoking: yes vs. no. To identify the factors associated with the prevalence of IBS in Chinese university students, pooled odd ratios (ORs) for potential influencing factors were calculated with a random-effects model.

Univariate meta-regression was performed to identify sources of between-study heterogeneity according to the following variables: educational level, gender ratio (M/F), major, region, survey year, criteria, anxiety proportion, depression proportion, drinking proportion, smoking proportion, and quality score. The significance level was set at p < 0.05 (two-tailed) for all analyses.

The Stata 14.0 (Stata Corporation, College Station, TX, USA) and Comprehensive Meta-Analysis Version 2.0 (Biostat, Inc., Englewood, New Jersey, USA) were administered to synthesize data.




RESULTS


Study Characteristics

A total of 10,268 citations were initially searched in the databases, with 6,443 remaining after the removal of duplicates. After evaluating the title and/or abstract, 6,385 citations were removed for non-compliance with inclusion criteria. The full text of the remaining 58 citations was evaluated, and a total of 22 citations that met the criteria were included. Two citations with the same data were both included due to the different content in subgroup analyses and significant results, and the sample size of one citation was included when calculating the number of participants in this review. Finally, a total of 22 citations (14 in Chinese and 8 in English) with 33,166 Chinese university students were included in the analysis (Figure 1). All 22 studies reported the prevalence of IBS in university students, 20 reported risk factors for IBS, and 21 reported other significant results. A list of all included studies was presented in Supplementary Data 2. The characteristics of the study were summarized in Table 1.


Table 1. Characteristics of included studies.
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Quality Assessment and Publication Bias

The scores of study quality assessment ranged from 6 to 9 with a mean score of 7.8. The most common missing items in the studies included the reports of detailed information about the study subjects and the detailed descriptions of the process of collecting data or the professionalism of the person collecting the data (Supplementary Table 2).

No significant publication bias was found by the funnel plot (Supplementary Figure 1) in the 21 studies. Begg's test (z = 1.48, p = 0.139) also did not detect significant bias.



Prevalence of IBS

The pooled prevalence of IBS in Chinese university students was estimated to be 11.89% (95% CI = 8.06%, 16.35%) based on the random-effects model (Figure 2). The sensitivity analysis indicated that no study affected the prevalence estimate by more than 1%, suggesting that the overall prevalence estimate was powered to the methodological quality of each research study included.


[image: Figure 2]
FIGURE 2. Forest plot of prevalence of IBS in Chinses university students. ES, effect size.


Among them, the prevalence of IBS was 8.18% (95% CI = 3.66%, 17.26%) for junior college students, 12.14% (95% CI = 8.02%, 17.96%) for undergraduate students, and 12.74% (95% CI = 10.10%, 15.94%) for postgraduate students. The prevalence of IBS was 13.14% (95% CI = 9.22%, 18.39%) in females and 10.17% (95% CI = 6.39%, 15.80%) in males. The prevalence of IBS in medical, non-medical, and mixed majors were 11.91% (95% CI = 8.13%, 17.12%), 11.35% (95% CI = 8.90%, 14.37%), and 6.48% (95% CI = 2.13%, 18.05%), respectively. In terms of regions, the prevalence of IBS among university students was 15.93% (95% CI = 8.28%, 28.47%) in Central China, 10.50% (95% CI = 8.40%, 13.06%) in East China, 17.66% (95% CI = 7.37%, 36.64%) in North China, 19.10% (95% CI = 7.02%, 42.46%) in Northwest China, and 3.18% (95% CI = 1.28%, 7.68%) in South China. Under different diagnostic criteria, the prevalence of IBS was 10.50% (95% CI = 6.80%, 15.87%) in Rome II, 12.00% (95% CI = 8.23%, 17.17%) in Rome III, and 3.66% (95% CI = 2.01%, 6.60%) in Rome IV.

The prevalence of IBS in people with anxiety and depression symptoms was 17.31% (95% CI = 8.36%, 32.44%) and 17.34% (95% CI = 8.32%, 32.68%), respectively. The prevalence of IBS was 11.11% (95% CI = 6.40%, 18.60%) in people who drank, 18.10% (95% CI = 5.59%, 45.18%) in people who smoke.



Associated Factors With IBS

Subgroup analysis found that a higher prevalence of IBS was significantly associated with postgraduate students, females, medical majors, anxiety, and depression symptoms, drinking and smoking behaviors (all P < 0.001) (Table 2, Supplementary Table 3). The survey region, survey year, diagnostic criteria were also significantly associated with the prevalence of IBS (all P < 0.001) (Table 2, Supplementary Table 3).


Table 2. Subgroup analyses of the pooled prevalence of IBS.
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In the univariate meta-regression, region (p = 0.01) was identified as a significant moderator that contributed to heterogeneity between the studies. However, educational level (p = 0.66), gender ratio (p = 0.19), major (p = 0.05), survey year (p = 0.57) criteria (p = 0.41), anxiety proportion (p = 0.29), depression proportion (p = 0.14), drinking proportion (p = 0.64), smoking proportion (p = 0.71) and quality score (p = 0.48) were non-significant moderators (Table 3).


Table 3. Univariate meta-regression analyses of prevalence of IBS.

[image: Table 3]

Items of sleep disorders (OR = 1.48, 95% CI = 1.02, 2.15), anxiety (OR = 2.35, 95% CI = 2.03, 2.72), depression (OR = 2.15, 95% CI = 1.88, 2.47), and gender (OR = 1.36, 95% CI = 1.08, 1.69) were statistically associated with the development of IBS in Chinese university students (Supplementary Table 4), which was also found in the corresponding subgroup analyses.




DISCUSSION

To the best of our knowledge, this is the first systematic review and meta-analysis to estimate the pooled prevalence of IBS among Chinese university students, including 22 studies with 33,166 subjects. The major findings are: (1) the pooled prevalence of IBS among Chinese university students was 11.89% (95% CI = 8.06%, 16.35%); (2) the prevalence of IBS was significantly associated with educational level, gender, major, region, survey year, diagnostic criteria, anxiety, depression, drinking, smoking, and sleep disorders.

The prevalence of IBS in our study was approximate to that of 10.9% in American university students (56) and 10.7% in Japanese university students (57), but higher than that in Korean college students (5.7%) (58), lower than that in Pakistan college students (34%) (59). The possible explanations might be the difference in culture, diet habits, physical characteristics, academic and socioeconomic stress across countries.

Students with psychological disorders such as anxiety and depression had an increased likelihood of IBS comorbidity compared to those without. The link between psychosocial factors and gastrointestinal function (motility, sensation, inflammation) could be explained by the brain-gut axis (17). Specifically, this implies a bidirectional connection system between the gastrointestinal tract and the brain, through neural, neuroimmune and neuroendocrine pathways. In this model, individuals with increased central nervous system (CNS) arousal such as those with anxiety and depression, could experience gastrointestinal distress and increased gastrointestinal motility via CNS-mediated sympathetic outflow (60), leading to the destruction in the intestinal mucosal barrier (61) and the change of transport in the small intestine and even the entire gastrointestinal tract (62) and, resulting in gastrointestinal symptoms (cramping and pain, etc.) of IBS.

Our study found that the prevalence of IBS was higher among female students. This discrepancy could be attributed to several factors. First, the difference in the secretion of sex hormones contributes to the gender difference in the modulation of IBS. For example, androgens, higher in males, possibly could reduce visceral pain through enhancing TRPM8 expression and/or activity (63). TRPM8 is suggested to possess anti-nociceptive roles in the intestine (64) and ligands of TRPM8 such as peppermint are believed to possess analgesic effects in IBS patients (65, 66). As for females, the higher level of hormones like estrogen contributes to the development of IBS. It is reported that estrogens inhibit colonic smooth muscle contraction via a non-genomic mechanism involving cell membrane coupling (67), leading to the higher occurrence of IBS-related symptoms including abdominal distension, bloating, infrequent stools and hard stools (68). Estrogens promote activation of mast cells (68), which are found to be associated with IBS through increasing intestinal nerve sensitization (69). Second, for females, increased prostaglandins during the menstrual cycle could induce diarrhea syndrome, one of the IBS symptoms, through enhanced intestinal secretion and altered electrolyte absorption (70). Third, women are more vulnerable to experience life stress, anxiety, and depression symptoms (71, 72), which are associated with a higher incidence of IBS.

In terms of majors, a higher prevalence of IBS was estimated in the medical students. This might be due to the long length of schooling, high load from the academy and clinical practice, high level of psychological stress exposure like severe anxiety and depression (73) and sleep disturbances (74). It was proved that the stress was associated with the development of IBS through stimulating the hypothalamic-pituitary-adrenal (HPA) axis and triggering the release of some substances including corticotrophin-releasing factor (CRF), adreno-cortico-tropic-hormone (ACTH), and cortisol, which affect gut function through the composition and the growth of microbiota, and stimulate the sympathetic nervous system (SNS) (75). Sleep disorder, such as insomnia, was associated with a 24-h increase of ACTH and cortisol secretion (76). Furthermore, the symptoms of IBS, such as abdominal pain, might activate the SNS and then reduce sleep efficiency (76, 77).

Our results revealed that the prevalence of IBS in university students was higher in Northwest China (19.10%, 95% CI: 7.02–42.46%), North China (17.66%, 95% CI: 7.37–36.64%) and Central China (15.93%, 95% CI: 8.28–28.47%), followed by East China (10.50%, 95% CI: 8.40–13.06%) and South China (3.18%, 95% CI: 1.28–7.68%). This might be due to the varied territory, climate, diet, traditional customs, the development of socioeconomic and employment prospects across China (48). In the coastal regions–East China and South China, the relatively more moderate climate might benefit people's health and the superior socioeconomic conditions effectively alleviate the psychological stress for university students there (78), leading to a lower prevalence of IBS.

Be consistent with the results of previous studies (79, 80), the prevalence estimation in the Rome III criteria group (12.00%) was higher than groups of Rome II (10.50%) and Rome IV criteria (3.66%). Diagnosis of IBS can be challenging. Compared to Rome III, Rome II criteria examine a 12-week period duration in the past 12 months, less than a continuous 6-month period, thus expanding the scope of diagnosis and being more stringent (81). Rome IV criteria requires that abdominal pain occurs on average at least 1 day per week while only 3 days a month were required in Rome III criteria. This might be the most important factor accounting for a reduction in the estimated prevalence of IBS from Rome III to Rome IV (82). Dai et al. (39) suggested that the choice between Rome II and Rome III criteria may affect the IBS diagnosis in females more than males. Another diagnosis of IBS–Manning criteria was regarded to be applied to the private housing group rather than the public housing group (83). Studies showed that Manning criteria was more appropriate for females (84), but less sensitive for males (85, 86). The applicable diagnostic criteria seem different according to the research population.

Furthermore, university students with drinking and smoking behaviors were more likely to report IBS. It was explained that alcohol could decrease muscle movements, which helps retain the food for further digestion in the small intestine and reduce the frequency and strength of muscle contractions in a segment of the rectum. This could further reduce the transit time and the compaction of the intestinal content. In addition, alcohol interferes with the activity of lactase, which breaks down the milk sugar lactose, resulting in lactose intolerance. Thus, diarrhea was frequently observed in alcoholics. Alcohol also inhibits some enzymes that participate in the metabolism of foreign organic substances in the gut. It directly disturbs the integrity of the mucosal epithelium and induces the release of noxious signaling molecules, which could damage the small blood vessels of capillaries in the intestinal mucosa and induce blood clotting. The resulting lesions allow large molecules, such as endotoxins and other bacterial toxins, to enter the bloodstream and the lymph. Therefore, alcohol-induced digestive disorders and mucosal damage in the gastrointestinal (GI) tract cause the change in the frequency and appearance of the stool, abdominal pain and bloating (87), which were the symptoms of IBS. For smokers, nicotine stimulates the sympathetic nerve to inhibit the movement of the disinfectant tract and the secretion of the gland, resulting in gastrointestinal emptying delay and absorption dysfunction. Another explanation could be that oxygen-free radicals from smoking could enhance lipid peroxidation, implicated with gastrointestinal dysfunction (88).

The results of this meta-analysis have implications for future research. The prevalence of IBS among university students in certain regions such as Northeast and Southwest China, needs further study for the overall estimation with greater precision. More population-based studies using Rome IV criteria are required to explore the appropriateness of this criteria on Chinese university students. Future longitudinal studies are needed to be adopted to establish the causal relationships between IBS and potential influencing factors, which are greatly warranted for intervention development.

The findings of this meta-analysis should be interpreted with caution due to several limitations. First, the 22 included studies involved only 14 of 34 provincial-level administrative regions in China, which limited the generalizability of the findings to all university students in China. Second, although subgroup analyses somewhat mitigated this limitation (89), heterogeneity was impossible to avoid in the meta-analysis of epidemiological studies. Third, the potential association between IBS and some factors, such as frequency of exercise, could not be examined in the subgroup analyses due to incomplete data or inconsistent reporting forms in most included studies. The miss of studies only exploring the associated factors without the prevalence of IBS might lead to the insufficiency of data on the analyses of associated factors of IBS. Therefore, our results of associated factors of IBS needed to be treated with caution. Finally, the causal inference between IBS and other factors was not allowed because of the cross-sectional design in all included studies.



CONCLUSIONS

This systematic review and meta-analysis showed that IBS was common (11.89%) in Chinese university students. The prevalence varied considerably in some instances, according to educational levels, geographic region, criteria used to define IBS. There are many associated factors of IBS, including female gender, majoring in medicine, anxiety, depression, drinking and smoking behavior. Further research should build on our findings and develop effective strategies for preventing and treating IBS in this population.
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The longitudinal relationship between students’ pre-existing adaptability and subsequent sleep and mental health during the COVID-19 pandemic has not been studied. The present study examines the relationship between adaptability and students’ anxiety, depression, and insomnia during and after the lockdown related to COVID-19. 5,235 university students participated in a longitudinal study with three time points. Students completed the Adaptability Scale before the outbreak (October 2019; Time 1), the Insomnia Severity Index (ISI) both during (April 2020; Time 2) and after lockdown (March 2021; Time 3), the Anxiety and Depression subscales of the SCL-90 (at Time 1 and 3), and the SAS/SDS (at Time 2). The results showed that self-reported adaptability is significantly negatively correlated with anxiety and depression, and that anxiety and depression are positively correlated with insomnia. Furthermore, adaptability protects from insomnia both directly and through its negative relationship with anxiety and depression. This study sheds light on the internal mechanisms mediating the relationship between students’ adaptability and experience of insomnia in challenging circumstances. Implications for curtailing the negative effects of stressful events on students’ sleep health by improving their adaptability and reducing their anxiety and depression are discussed.

Keywords: COVID-19, remote learning, adaptability, insomnia, anxiety, depression


INTRODUCTION

Numerous studies have demonstrated the relationship between stressful events—like natural disasters—and negative outcomes like insomnia (1), anxiety (2), and depression (3). Unlike localized natural disasters (e.g., flooding, earthquakes), the COVID-19 pandemic was a natural disaster that impacted individuals around the world (4), with a disproportionate impact on university students (5).

As universities shut down and students suddenly were removed from their academic and social supports (6), university students reported declines in their physical and mental health (7–11). In line with previous research documenting sleep disturbances in response to traumatic events (12), insomnia has been identified as an important adverse outcome of the COVID-19 pandemic (13, 14), particularly for university students (5). Insomnia is defined as a difficulty with sleep onset and sleep maintenance resulting in impairment and distress (15). Adaptability has emerged as an important protective factor for individuals in the pandemic (16–19). The present study therefore examines the long-term impact of adaptability—measured before the pandemic—on the development of insomnia in university students both during and after lockdown, along with potential mediators of this relationship (i.e., anxiety and depression; see Figure 1).
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FIGURE 1. Conceptual model of adaptability, anxiety, depression, and insomnia.


Adaptability is defined as the ability to adjust one’s cognition, emotion, and behavior in response to changing, new, or uncertain conditions (20, 21). During the COVID-19 pandemic, students needed to adjust to vast changes to their daily lives associated with the closure of universities, confinement to one’s home, and the shift to remote learning. Individuals with greater adaptability showed more positive academic emotions and greater academic engagement in remote learning (19). In addition, adaptability predicted their distress and mood during COVID-19, controlling for personality, mattering, and automatic thoughts (16).

Adaptability thus appears to be a beneficial predispositional factor for students. The 3P model of insomnia (also known as the Spielman model) is a widely used theoretical framework for explaining insomnia (22–24). According to the 3P model of insomnia, persistent insomnia can be explained by a combination of three factors, namely predisposing factors, precipitating factors, and perpetuating factors (25). Predisposing factors include characteristics that predispose an individual to insomnia, such as genetics, cognitive style, awakening ability, or the tendency to ruminate or worry (26, 27). However, predisposing factors can also be beneficial factors, such as adaptability or mindfulness, that negatively predict insomnia. Precipitating factors include factors and events that trigger sudden insomnia, such as stressful events, or environmental or psychological stressors (25). Perpetuating factors include maladaptive emotions, such as sleep-related anxiety (28) or coping behaviors, such as going to bed early, that the individual enacts to cope with sleep disturbances. Predisposing factors and precipitating factors interact to cause temporary sleep disturbances, whereas maintenance factors make the individual’s insomnia symptoms persist (26). The present study examines the predisposing factor of adaptability (and its effect on other predisposing factors like anxiety and depression) in the context of the precipitating factors of the pandemic and the shift to remote learning.

Past research on the key role of adaptability as a protective factor for insomnia following natural disasters suggests that adaptability may play a beneficial role as a predisposing factor in individuals’ sleep health during the COVID-19 pandemic. Varela et al. (29), for example, found adaptability was the only significant predictor of insomnia following an earthquake in Greece. Liu et al. (30) found that the hardiness factor of psychological resilience (i.e., the ability to adapt to adversity) was a protective factor for insomnia among medical professionals working in the COVID-19 response in China.

Given the relationship between stressful events and insomnia (31, 32), it not surprising that insomnia and other sleep complaints increased during the precipitating event of the COVID-19 pandemic. According to the NHS (33), insomnia refers to difficulty in going to sleep, waking up during the night, waking up early, feeling irritable during the day, and feeling tired after waking up on a regular basis. In France, the prevalence of sleep problems increased from 49% before the pandemic to 74% during the lockdown (34). Similarly, Lin et al. (35) reported a 37% increase in clinical insomnia in China from before to during the pandemic. However, individual variability in sleep responses to the pandemic are striking. In one study, whereas approximately 29% of participants showed a decrease in their sleep quality over the first weeks of the pandemic, approximately 47% showed an improvement in their sleep (36). We propose that individuals’ adaptability—and the effect of adaptability on their psychological well-being—may explain this variability in sleep outcomes across individuals in the year following the outbreak of COVID-19.

How does adaptability impact individuals’ sleep in times of crisis? We propose that adaptability impacts individuals’ levels of anxiety and depression, which then impacts their sleep (see Figure 1). Previous researchers have proposed that stress—like that experienced during the COVID-19 pandemic– induces maladaptive responses like anxiety, which in turn affect sleep quality (26, 37). The pandemic has been associated with a significant increase in anxiety and depression around the world [e.g., a meta-analysis from (38) estimated an increase of 31.9 and 33.7%, respectively] and among university students in China in particular (39). Adaptability, on the other hand, plays a protective role by buffering individuals from these negative emotional responses to challenging circumstances. University students high in adaptability, for example, reported fewer negative emotions during the pandemic, including anxiety, hopelessness, and boredom (19).

Concerning the second step of this model (see Figure 1), many studies have demonstrated the relationship between both the predisposing factors of depression and anxiety and insomnia (40–42). Further, both anxiety and depression have been found to mediate the relationship between other factors and insomnia; for example, anxiety and depression mediate the relationship between conscientiousness/stability and insomnia (43), and anxiety mediated the relationship between perfectionism and insomnia in a longitudinal study (44). This research suggests that anxiety and depression play a proximal role in insomnia.

However, a good deal of research has indicated reciprocal relationships between anxiety, depression, and insomnia (42, 45), indicating the need to measure changes over time. Previous studies have mostly relied on cross-sectional designs to examine insomnia during the COVID-19 pandemic [e.g., (8, 46–48)], which are unable to examine relationships between pre-pandemic individual characteristics and subsequent mental and sleep health over time during the pandemic. Our longitudinal design addresses this gap in the research.

In sum, our study has two aims. The first aim is to explore the relationship between adaptability as a predisposing individual difference and insomnia both during and after the lockdowns associated with COVID-19. The second aim is to understand the mediating role of anxiety and depression in this relationship. Using a longitudinal design, we first examine if adaptability measured before the pandemic influences insomnia during and after the lockdown. Second, we examine whether anxiety and depression (measured at Time 2 and 3) influence sleep quality both during and after the lockdown, that is, the possible mediating role of anxiety and depression in the relationship between adaptability and insomnia.



MATERIALS AND METHODS


Ethics Statement

This study was approved by our university’s Research Ethics Committee. All procedures complied with the ethical standards of the latest version of the Helsinki Declaration. All participants willingly gave their informed consent digitally after being informed about the purpose of the study. All analyses were based on anonymous data.



Participants and Design

Longitudinal data was collected via a Chinese online research panel, Wenjuanxing1, which is functionally equivalent to Amazon Mechanical Turk. 8,547 university students participated in the Time 1 (T1) assessment. Of these, 5,408 took part in the Time 2 (T2) assessment and 5,235 took part in the Time 3 (T3) assessment (2,747 females, 2,488 males), with a 38.75% attrition rate. There were no sample differences among the three waves in age (F = 1.11, p = 0.33) or gender (Kruskal–Wallis test; χ = 2.20, p = 0.33) (49). The final sample size was 5,235, with mean age = 19.00 years, SD = 0.89.

T1 took place in October 2019 (before the COVID-related restrictions) and measured adaptability, anxiety, and depression. T2 took place in April 2020 (during the COVID-related restrictions and remote learning) and measured anxiety, depression, and insomnia. T3 took place in March 2021 (after the COVID-related restrictions were lifted) and measured anxiety, depression, and insomnia.



Measures


Adaptability Scale

Students’ adaptability was assessed using the nine-item Adaptability Scale [(50); Chinese version: (19)] in T1. This scale comprises six items referring to cognitive-behavioral adaptability (e.g., “I am able to think through a number of possible options to assist me in a new situation”) and three items referring to affective adaptability (e.g., “When uncertainty arises, I am able to minimize frustration or irritability so that I can deal with it best”). The items were assessed on a 7-point scale ranging from 1 (Strongly disagree) to 7 (Strongly agree). The scale showed good internal consistency (αt1 = 0.91).



Anxiety and Depression Subscales of the Symptom Checklist 90

We applied the anxiety and depression subscales of the SCL-90 (51) to assess anxiety and depression at both T1 and T3. The anxiety and depression subscales include 10 items and 13 items, respectively. The items were rated along a 5-point response scale with 1–5 representing the severity as follows: “1 = none,” “2 = light,” “3 = moderate,” “4 = quite heavy,” and “5 = severe.” The SCL-90 uses a standardized scoring algorithm to define anxiety symptoms, with a total score range of 10–50. Individuals were categorized as experiencing anxiety symptoms if the anxiety subscale score was >20. A standardized scoring algorithm is also used to define depression symptoms, with a total score range of 13–65. Individuals were categorized as experiencing depression symptoms if the anxiety subscale score was >26. The anxiety and depression subscales were internally consistent (αt1 = 0.85 and 0.89, respectively; αt3 = 0.89 and 0.92, respectively).



Zung Self-Rating Anxiety Scale

Anxiety at T2 was measured by the SAS [(52); Chinese version: (53)], which contains 20 items. The scale covers both psychological symptoms (e.g., “I feel afraid for no reason at all”) and somatic symptoms (e.g., “My arms and legs shake and tremble”). The items were rated along a 4-point response scale ranging from 1 (A little of the time) to 4 (Most of the time). The SAS uses a standardized scoring algorithm to define anxiety symptoms, with a total score range of 25–100. Individuals were categorized as experiencing anxiety symptoms if the SAS score was greater than or equal to 50. The scale was internally consistent (αt2 = 0.76).



Zung Self-Rating Depression Scale

Depression at T2 was evaluated by the SDS [(54); Chinese version: (55)]. The scale contains 20 items, of which 10 items indicate negative experience (e.g., “I feel unhappy and depressed”) and 10 items indicate positive experience (e.g., “I am hopeful for the future”; reverse coded). Participants responded using a 4-point Likert scale ranging from 1 (A little of the time) to 4 (Most of the time). The SDS uses a standardized scoring algorithm to define depression symptoms, with a total score range of 25–100. Individuals were categorized as experiencing depression symptoms if the SDS score was greater than or equal to 50. The scale was internally consistent (αt2 = 0.86).



Insomnia Severity Index

The ISI (15) was used to measure the severity of insomnia during COVID-19 at both T2 and T3. This scale includes 7 items that are rated on a 0–4 scale. The total score ranges from 0 to 28, with a higher score indicating a greater number of insomnia symptoms (0–7 = No clinically significant insomnia; 8–14 = Subthreshold insomnia; 15–21 = Moderate severity clinical insomnia; 22–28 = Severe clinical insomnia). The scale was internally consistent (αt2 = 0.88; αt3 = 0.88).




Data Analysis

The statistical analyses were performed using SPSS Version 25.0, with the PROCESS macro for SPSS utilized for the multiple mediation model (56). PROCESS Model 82 was used to test the mediating role of anxiety and depression (mediators) in the relationship between adaptability at T1 (independent variable) and insomnia at T2 (dependent variable Model 1) and T3 (dependent variable in Model 2). 5,000 bootstrap samples and the 95% bias-corrected confidence interval (95% CI) were set to examine the significance of the two mediation effects (56). As different scales for anxiety and insomnia were used at different time points, scores were standardized to allow comparison. The statistical significance level was set at p < 0.05.



Common Method Biases

The Harman single-factor test was used to diagnose the common method bias (57). The results of principal component factor analysis without rotation showed that there were 17 factors whose eigenvalues were greater than 1. The variance explained by the first factor was 19.73%, which falls below the threshold of 40%. The results showed that there is no serious common method bias in this study.




RESULTS


Descriptive Statistics and Correlations

The means (M), standard deviations (SD), skewness, and kurtosis, and reliabilities for all variables across the two-time points are displayed in Table 1. All the measures had acceptable reliabilities (ranging from 0.76 to 0.92).


TABLE 1. Descriptive statistics of all study variables (n = 5235).
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Pearson correlations for the relations between the variables are displayed in Table 2. T1 adaptability was negatively correlated with T1, T2, and T3 anxiety (rs = −0.32, −0.15, and −0.14, respectively; ps < 0.01); T1, T2, and T3 depression (rs = −0.36, −0.19, and −0.16, respectively; ps < 0.01); and T2 and T3 insomnia (rs = −0.13, −0.14, respectively; ps < 0.01). Moreover, T2 insomnia was positively correlated with T1, T2, and T3 anxiety (rs = 0.28, 0.49, and 0.30, respectively; ps < 0.01), and T1, T2, and T3 depression (rs = 0.30, 0.40, and 0.31, respectively; ps < 0.01). In addition, T3 insomnia was positively correlated with T1, T2, and T3 anxiety (rs = 0.27, 0.31, and 0.56, respectively; ps < 0.01), and T1, T2, and T3 depression (rs = 0.28, 0.28, and 0.56, respectively; ps < 0.01).


TABLE 2. Pearson correlation of all study variables (n = 5235).
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The Multiple Mediation Effects of Adaptability, Anxiety, Depression, and Insomnia at T1 and T2

The results of the regression analysis are shown in Figure 2 and Table 3. To first review the role of T1 adaptability: T1 adaptability significantly negatively predicted T1 anxiety (β = −0.317, p < 0.001), T2 anxiety (β = −0.074, p < 0.001), T1 depression (β = −0.356, p < 0.001), and T2 depression (β = −0.091, p < 0.001). However, T1 adaptability did not significantly predict T2 insomnia (β = 0.007, p = 0.558).
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FIGURE 2. Multiple-mediating test of adaptability, anxiety, depression, and insomnia at T1 and T2. *p < 0.05, ***p < 0.001.



TABLE 3. Regression analysis of variable relationships at T1 and T2 (n = 5235).
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T1 anxiety and depression also had significant effects. T1 anxiety positively predicted T2 anxiety (β = 0.251, p < 0.001) and T2 insomnia (β = 0.055, p < 0.001). T1 depression positively predicted T2 depression (β = 0.291, p < 0.001) and T2 insomnia (β = 0.123, p < 0.001). T2 depression positively predicted T2 insomnia (β = 0.045, p < 0.05). A strong regressive path was shown between T2 anxiety and T2 insomnia (β = 0.407, p < 0.001).

The final regression model for insomnia, which included T1 adaptability, T1 anxiety, T2 anxiety, T1 depression, and T2 depression, was highly significant and accounted for 27% of the variability in T2 insomnia.

The bootstrap method was used to sample 5,000 times and build a 95% unbiased correction confidence interval for our multiple-mediating model for T1 and T2. The direct path from T1 adaptability to T2 insomnia was not significant (β = 0.007, 95% CI [−0.010, 0.019]). The chain intermediary effect of T1 and T2 anxiety (β = −0.032, 95% CI [−0.039, −0.026]) was significant, as well as the chain intermediary effect of T1 and T2 depression (β = −0.005, 95% CI [−0.009, −0.000]), indicating a significant mediation by both anxiety and depression at two time points. These two paths accounted for 23.02 and 3.60% of the total effect, respectively. T1 adaptability also had indirect effects on T2 insomnia through T1 anxiety (β = −0.017, 95% CI [−0.033, −0.002]), T2 anxiety (β = −0.030, 95% CI [−0.043, −0.018]), T1 depression (β = −0.044, 95% CI [−0.063, −0.026]), and T2 depression (β = −0.004, 95% CI [−0.009, −0.000]), which accounted for 12.23, 21.58, 31.65, and 2.88% of the total effect, respectively (see Table 4).


TABLE 4. Mediation effects test at T1 and T2.
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The Multiple Mediation Effects of Adaptability, Anxiety, Depression, and Insomnia at T1 and T3

The results of the regression analysis examining variables from T1 and T3 are shown in Figure 3 and Table 5. T1 adaptability significantly negatively predicted T1 anxiety (β = −0.317, p < 0.001), T1 depression (β = −0.356, p < 0.001), and T3 insomnia (β = −0.038, p < 0.01). T1 adaptability did not significantly predict T3 anxiety (β = −0.021, p = 0.119) or T3 depression (β = −0.015, p = 0.264). T1 anxiety positively predicted T3 anxiety (β = 0.344, p < 0.001), but not T3 insomnia (β = 0.010, p = 0.620). T1 depression positively predicted T3 depression (β = 0.383, p < 0.001), but not T3 insomnia (β = 0.023, p = 0.271). A strong regressive path was shown between T3 anxiety and T3 insomnia (β = 0.315, p < 0.001) and between T3 depression and T3 insomnia (β = 0.307, p < 0.001). The final regression model for insomnia, which included T1 adaptability, T1 anxiety, T3 anxiety, T1 depression, and T3 depression, was highly significant and accounted for 36% of the variability in T3 insomnia.
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FIGURE 3. Multiple-mediating test of adaptability, anxiety, depression, and insomnia at T1 and T3. **p < 0.01, ***p < 0.001.



TABLE 5. Regression analysis of variable relationships at T1 and T3 (n = 5235).
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For the multiple-mediating model of variables from T1 and T3, the direct path from T1 adaptability to T3 insomnia was significant (β = −0.038, 95% CI [−0.037, −0.009]), accounting for 27.74% of the total effect. The chain intermediary effect of T1 and T3 anxiety (β = −0.034, 95% CI [−0.043, −0.027]) was significant, as well as the chain intermediary effect of T1 and T3 depression (β = −0.042, 95% CI [−0.050, −0.034]), indicating a significant chain mediation by both anxiety and depression at two time points. These two paths accounted for 24.82 and 30.66% of the total effect, respectively (see Table 6). T1 adaptability did not indirect impact T3 insomnia via T1 anxiety, T3 anxiety, T1 depression, or T3 depression, as shown in Table 6.


TABLE 6. Mediation effects test at T1 and T3.
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DISCUSSION

In the current study, we tested two multiple mediating models examining the role of adaptability, anxiety, and depression in predicting university students’ insomnia both during the COVID-19 lockdown and a year after the lockdown had begun. Although past studies have shown the key role of adaptability in sleep responses to crises [e.g., as the only significant factor influencing sleep disturbance following an earthquake; (29)], the present study elucidates the mechanisms underlying these relationships and further contributes longitudinal data to this issue. The results demonstrate that adaptability protects individuals from insomnia both directly and indirectly, by decreasing their anxiety and depression.

To examine how self-reported adaptability before a crisis predicts insomnia, we tested two models. Together, they provide consistent results concerning the role of pre-existing adaptability, anxiety, and depression for subsequent anxiety, depression, and insomnia both 6 and 17 months later. The only notable difference between the two models is the significant direct effect from T1 adaptability to T3 insomnia found in the second model. We suspect that students had to adapt to numerous changes over the year—from lockdown to return to school and numerous waves of infection risk—which led to an accentuated effect of this personality variable on insomnia (which, on average, increased from T2 to T3). Based on this intriguing finding, we suggest future research should explore how the impact of adaptability is moderated by the instability of the environment.

Overall, the present study breaks new ground in examining how adaptability—the ability to respond positively to challenging situations and changing demands in one’s environment—impacts sleep disorders. We found that adaptability (as a predisposing factor measured before the onset of the precipitating event) directly affected insomnia 17 months after measurement, and indirectly through both anxiety and depression. This highlights the importance of measuring the impact of adaptability longitudinally, as its effects are subtle, continuous, and best seen over time, as individuals’ adaptive changes in cognition, behavior, and affect in response to the environment produce favorable outcomes over time (58). For example, other research conducted during the pandemic found that students who were able to respond productively to the unexpected shift to remote learning and pandemic restrictions responded to their schoolwork with less anxiety, allowing them to engage more fully in their academic studies (19), and as a result, experience fewer sleeping problems (59). Similarly, positive adaptations to the impact of COVID-19 (e.g., living at home, learning remotely) may have allowed students to feel more hopeful and in control, generating less depression, and in turn, less insomnia (60). Importantly, adaptability continued to impact students as they had to adapt – again—to post-lockdown pandemic life, as seen as its direct and indirect effect on T3 insomnia 17 months after the measurement of adaptability.

Anxiety and depression both appeared heightened during the COVID-19 pandemic, particularly among quarantined individuals (61) and those with greater exposure to the media (11, 62). Information highlighting the health risks for older loved ones (63, 64) and possible negative health consequences even for those who recover (65) stoked legitimate fear, with consequences for mental health and sleep health. Social media use related to the pandemic, for example, was found to be associated with fear of COVID-19 and both directly and indirectly related to insomnia (66). Along with anxiety, experiencing depression, loneliness, and feelings of isolation were also considered hallmarks of the COVID-19 pandemic (67), due to the need to self-isolate or quarantine (and for university students, to complete schoolwork remotely). Thus, anxiety and depression are relevant mediators for the COVID-19 context. The present findings illustrate the importance of examining such mediators when examining predictors of insomnia.

There are also important practical implications of the present work that could be applied by universities and mental health counselors. Fostering adaptability should benefit both students’ mental health and sleep health. In times of upheaval, students need to look at their current cognitions, behaviors, and emotions, and then identify what changes they need to make given the changing circumstances to successfully adapt to the new environment. This greater adaptability should be associated with reduced depression and anxiety, and reduced sleep disturbances. The present study demonstrates that this effect lasts beyond the present moment to even a year following the lockdown.

According to the stress-buffering model (68), in times of significant stress, social connections mitigate the negative effects of stress on well-being. Loneliness and social isolation, on the other hand, are associated with anxiety, depression (69), poorer sleep quality (70, 71) and sleep fragmentation (72), and overall mortality risk (73). For the 30 million college students in China who were quarantined at home, the pandemic created a particularly challenging social context for students’ physical and mental health.

In addition to university students, the COVID-19 pandemic and lockdown was particularly difficult for those with chronic health conditions. Research investigating patients with inflammatory rheumatic diseases (IRD), including rheumatoid arthritis, psoriatic arthritis, axial spondylarthritis, and others, showed a greater level of self-reported concerns and anxiety (74). Other research showed patients with relapsing-remitting multiple sclerosis (RRMS) were more susceptible to the detrimental neuropsychiatric effects of the pandemic and this condition was associated with a higher psychiatric concern, with a report of 48.6% moderate to severe anxiety, 22% moderate to severe depression and 29.6% insomnia by RRMS patients (75). Future research should move beyond the current population of university students to examine the predisposing and precipitating factors associated with insomnia in these populations.

One limitation of the present study was that the psychological assessments were obtained with self-report, which may limit the objectivity of the data. Secondly, to eliminate the possibility of participants remembering (and simply repeating) their responses to the earlier assessment [i.e., memory effects; (76)] as well as to avoid boredom effects during the second assessment, we used different anxiety and depression scales at the second time point (as compared to the first and third). Both the anxiety and depression scales of the SCL-90, as well as the SAS and SDS, are highly reliable and valid measurements used in previous research [e.g., (39, 77)]. As Marcoulides and Grimm (78) demonstrate, when using different measures, outcome variables must be calculated based on a common metric. For this reason, standardized values of these different measures were applied in our analyses [e.g., (79)]. Although this may be perceived a potential limitation for our conclusions, we found similar relationships with these different measures as were observed with identical measures (e.g., T1 anxiety and depression significantly predicted both T2 anxiety and depression and T3 anxiety and depression, respectively, and both contributed to a significant chain mediation of T1 adaptability on T3 insomnia). Third, although the university students came from more than 20 provinces, they all came from China. Future research should replicate this model in other regions of the world.



CONCLUSION

The present longitudinal study examined the mechanisms underlying the relationship between adaptability and insomnia. We found that higher levels of pre-pandemic levels of adaptability protected students from insomnia both directly and indirectly, through its negative relationship with anxiety and depression. The present findings add to our understanding of how adaptability enables students to successfully navigate unexpected challenges like COVID-19, by protecting their mental health and sleep quality.
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Mental disorders (e.g., depression) and sedentary behavior are increasing, also among emerging adults. One particular target group of emerging adults with high sitting times and vulnerability to mental disorders are university students. In particular, anxiety and depressive symptoms as well as stress symptoms are very common among university students. The present manuscript discusses whether physical activity and exercise interventions can help to promote the mental health of emerging adults such as university students. The manuscript will summarize current scientific evidence and based on this evidence, introduce an university-based scientific research project that investigates if physical activity, exercise interventions and acute bouts of exercise of low- to moderate intensity can buffer perceived stress, alleviate mental health symptoms and strengthen well-being (psychologically and physiologically) among university students by positively influencing depressive and anxiety symptoms, perceived stress and emotion perception, body awareness and subjective well-being including overall quality of life. The research project, its concept, multimethod approach, and first results from available studies are discussed in relation to current scientific evidence, health care needs and future developments. The results from the studies conducted within the research project so far and that are briefly summarized in this manuscript suggest that physical activity, mental health and well-being are positively related, also in university students as an important group of emerging adults. The results further suggest that exercise interventions comprising aerobic exercises of low- to moderate intensity may work best to improve mental health (alleviate depressive symptoms and perceived stress) among university students after a few weeks of intervention. In addition, acute bouts of certain types of exercises (yoga in particular) seem to be particularly effective in changing perception of bodily signals, cardiac activity and emotion processing immediately after the exercise. The results underscore the importance of systematic investigations of the combined examination of psychological and physiological factors that promote an active lifestyle and that strengthen mental health and well-being (psychologically and physiologically) among emerging adults such as university students.
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INTRODUCTION

Mental disorders such as depression (major depressive disorder, MDD) and non-communicable diseases (NCDs), most of them lifestyle related diseases (LSRD), are becoming the major causes of ill health (1) According to the World Health Organization (WHO), the prevalence of mental disorders has increased dramatically in recent decades, even in non-industrialized countries (1). Today, risk of mental disorders, depression (MDD) in particular, is no longer restricted to certain vulnerable population groups. Mental disorders such as depression (MDD) constitute a public health burden and a major cause of premature mortality and disability among all age groups and cultures [e.g., (2, 3)]. In Europe alone, the prevalence of depressive disorders ranges between 5 and 10%, respectively (4).

Negative changes in lifestyle and health behavior, emotional burden (stress), and reduced well-being including changes in affect, along with social, genetic, and demographic factors, are common factors involved in the onset and in the chronicity of many mental disorders such as MDD (5). As psychological and lifestyle related factors, many of these factors are not disease specific. They are significantly contributing to physical and mental health problems in general and impair physical, mental, and social performance, and quality of life of each individual. Therefore, mental health promotion is as important as is physical health promotion. There is no health without mental health (6).

Physical activity and regular exercise are essential for a positive, active and health-promoting lifestyle. According to the WHO, interventions aimed at increasing physical activity are sustainable health promoting interventions (7). Positive effects of physical activity and of regular exercise on health have been reported across all age groups in epidemiological studies and prospective, longitudinal follow-up studies [e.g., for an overview, (8, 9)]. As summarized in these studies, physical activity and the person's physical fitness are factors, both associated with a number of health improvements. Improvements can concern (a) physical health such as improved body composition, healthier lipoprotein profiles and cholesterol levels, better glucose, insulin and inflammation status, lower blood pressure, better cardiac functions and autonomic balance of the autonomous nervous system (ANS) and (b) improved and stable well-being (10, 11).

Based, among others, on this evidence, the WHO [latest version, see (7)] developed recommendations and guidelines for physical activity and regular exercise to provide the population and political, social and health-care decision-makers with general recommendations for health promotion. The physical activity guidelines distinguish between age and the degree or amount of physical activity and regular exercise required for health prevention, and the degree or amount of physical activity and regular exercise necessary to achieve health gain and health benefits beyond the basic health prevention level. As summarized in Figure 1, for health prevention, the physical activity and exercise should include (a) a significant amount of moderate to vigorous (high-intensity) aerobic exercise (e.g., endurance activities such as walking, swimming, treadmill running, or cycling) to improve cardiorespiratory fitness and (b) additionally include activities that foster muscle strength to improve muscular fitness. Furthermore, as people age, physical activity and the exercises regularly practiced should trigger somatosensory processing and neurocognitive functions as well. This is recommended to prevent the risk of falls and premature decline of mental executive functions in the elderly: executive functions are significantly involved in the cognitive control of walking and the maintenance of mental and motor mobility (12). In addition, the latest guidelines also make specific recommendations for vulnerable target groups and make recommendations how to increase physical activity of the population (7).


[image: Figure 1]
FIGURE 1. Physical activity and exercise recommendations of the World Health Organization. For details see text.


These basics rules are the major building blocks in almost any national physical activity guidelines and are also recommended by the American College of Sports Medicine (13). They are therefore in many countries current state of the art of health promotion initiatives and recommended by health care providers for daily practice to guarantee the maintenance of health and well-being in the general population.

The need for global physical activity recommendations for everyday life becomes reasonable when looking at the results of recent studies [e.g., (14, 15)]. These studies attest physical inactivity in a high proportion of the (world) population already at young age and during adulthood. Recent national health reports, for example for Germany, observed that about only 42.6% of the surveyed women and 48.0% of the surveyed men reported to meet the WHO's physical activity guidelines. In other words, they do reach at least 2.5 h of endurance activity per week during leisure time [e.g., (16)]. When the WHO's physical activity guidelines of weekly endurance and strength training are considered together, only few women and men in Germany and Europe women and men, aged between 18 and 84 years achieve the WHO's physical activity and exercise recommendation (17). When only considering adults at working age (18–64 years), even less women and men are able to exercise as recommended to maintain and promote a healthy and active lifestyle (17). Thus, physical activity recommendations comprising moderate intensity exercises are often not reached neither globally nor nationally nor individually and adherence to and maintenance of exercise recommendations is a general problem, well known in the literature [e.g., (18)], not only in the elderly.

In parallel with this global decrease in physical activity, daily periods of predominantly sedentary behavior, whether at work or during leisure time, have continuously increased across age groups and significantly in the majority of the young population [e.g., (19, 20)]. Significant relationships between a preferentially sedentary lifestyle of 4–8 h sitting time daily and negative mental and physical health outcomes have been confirmed by several studies for a number of health indicators (metabolic, cardiovascular, mental/psychological) (21). Further research suggests that a lifestyle characterized by excessive sitting, even in the presence of physical activity, contributes to an increased risk of chronic physical and mental conditions such as depression (22). The majority of the world's population already leads a physically inactive lifestyle (23). In a recent representative survey conducted among the adult population in Germany, on average, adults have been found to sit about 8 h per day [e.g., (24)]. There is consensus that a lifestyle characterized by sitting should be avoided at all costs (7). In line with this, experts including the WHO [see (7)] suggest that any physical activity could make an important contribution to the global endeavor of fighting sedentarism, and at the same time help to promote health and avoid illness among the population and age groups including emerging adults (25).

One particular target group of emerging adults at risk of mental disorders (26–28) and potentially also of increasing sedentarism (29–31) are university students. University students are young adults who, after completing their first educational career, pursue an academic education at a state or private university usually finishing with a bachelor's, master's degree or state examination. The aim is qualifying for an academic profession or pursuing a subsequent qualification for an academic degree. The average years spent at university is 6 years. The workload during this time is high. The accumulated work load for instance in a bachelor's degree corresponds to 45–56.25 h/week, a time spent predominantly in terms of sedentary activities in lecture halls, seminar rooms, or at the desk at home. On average, this results in a daily sitting time of approximately 6.4–11.25 h, 5-days a week. This sitting time has been approved in international studies (29–32). Recent international surveys have reported an increase in mental health complaints and perceived stress among university students. According to resent survey estimates, worldwide about every fifth student reports anxiety and depressive symptoms and just as many students report to seek help for coping with academic stress and mental health conditions [e.g., (27, 28)]. Statistics from university counseling centers complement these numbers showing that roughly over half of the counseling cases of the clients (university students) report already seeking therapeutic help. However, according to recent surveys, most mental disorders among college students aged 18–22 years are untreated (26). The current Covid-19 pandemic is expected to increase these numbers in emerging adults (33) and among university students (34). Worldwide, 2.7% of the total world population are university students. In future, an increase of 30 million of university students per year is expected globally due to improved access to education. Accordingly, university students as emerging adults with high cognitive demands, high self-reported psychological stress, and high weekly sedentary time may constitute an at-risk group in primary health care prevention who could benefit from exercise interventions in the short as well as in long run.

However, which type of physical activity or exercise might be most effective for mental health promotion during adulthood, in particular in emerging adults such as university students?

The positive health effects of regular exercise of moderate to high and vigorous intensity exercise that builds on aerobic endurance and muscle strength exercise in an amount and daily/weekly regularity recommended by the WHO guidelines (see Figure 1) have been as outlined above investigated intensively in the past in scientific research. Undisputed are the results from epidemiologic studies according to which physically active people who report practicing a daily or weekly routine of regular exercise of moderate to high intensity have permanently reduced impairments in general health and reduced mortality risk [e.g., see for an overview (35, 36)].

In line with these observations, recent review- and meta-analytic studies have revealed promising effects of moderate intensity exercise for alleviating depressive symptoms in the treatment of patients with clinical diagnosis of depression (e.g., major depressive disorders, MDD) [e.g., for an overview (37, 38)]. These positive effects associated with regular exercise of moderate intensity encouraged medical recommendations of exercise in the treatment of mental disorders such as MDD in addition to or in conjunct with treatment as usual (psychotherapy and pharmacological treatment). The prescriptions of exercise interventions have been included already in national guidelines. One prominent example is the UK National Institute of Health and Clinical Excellence (39), who included exercise interventions in their report for the treatment and management of depression in adults. The report reviews the current clinical evidence and based on it attempts to formulate exercise recommendations for the treatment of depressive symptoms (39). The recommendations address patients with a clinical diagnosis–irrespective of age-and with persistent mild to moderate depressive symptoms who should exercise 2–3 times a week for at least 45–60 min per session for at least 10–14 weeks to achieve improvement in the severity of depressive symptoms. The exercise should in line with the WHO's criteria (Figure 1) involve endurance and resistance exercise. A health care professional should supervise the exercise because in most studies, supervised-exercise interventions have proven superior over unsupervised exercise interventions in these patient groups. Regarding treatment of anxiety disorders by means of exercise, current evidence is less consistent than that for the treatment of depression, but there is evidence that state anxiety is significantly reduced after acute bouts of moderate intensity exercise [e.g., (40)].

In summary, the recommendations of moderate intensity exercise for mental health promotion are strengthened by findings that exercise of moderate intensity has comparable effects in lowering symptoms as pharmacological treatment with e.g., antidepressants in patients with MDD has (41, 42). Therefore, a common opinion and hypothesis is that dose-response relationships significantly matter, not only for achieving benefits in physical health but in mental health as well. In other words, it is assumed that if the exercises or the physical activity carried out during an exercise session or exercise intervention have no metabolic and no physiological effects, they cannot have any direct effect on physical health or on mental health for achieving changes in the physical symptoms, the physiological symptoms or the neurobiology of mental disorders. In fact, mental disorders such as major depressive disorder (MDD) or anxiety are not just mental disorders. As affective disorders, the key symptoms of for example depression comprise depressed mood and loss of interest in nearly almost all activities approximately all days and these key symptoms affect the whole person and organism (DSM-5, Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition). Mood changes and loss of interest occur in companion with changes in psychomotor and sleep patterns, appetite and concentration, suicidal ideation, feelings of worthlessness and low self-esteem (DSM-5). Moreover, these physical and mental changes are accompanied by changes in neurotransmitters, by changes in brain functions and by changes in activity in prefrontal brain regions and subcortical reward and memory brain systems, i.e., brain regions and neuronal networks controlling emotions, mood, motivation, cognition, behavior and affect. Moreover, depression-related changes in peripheral-physiological bodily functions such as changes in blood pressure and heart rate variability (HRV), changes in cortisol levels and inflammatory parameters speak to altered functioning of the central, the autonomous nervous system (ANS) and the immune system in MDD [e.g., (43)].

So far, however, there is only little systematic research about the efficacy of exercise interventions in the field of primary prevention of health among the adult age groups, who are yet not suffering from clinical symptoms [for overviews see for example (36, 44, 45)]. A recent publication (46) summarizing data from the HUNT cohort prospective follow-up studies is one of the few studies that investigated the relationship between exercise and mental health in healthy adults and controlled for the role of exercise related dose-response effects. The publication (46) included a sample of 33 908 healthy, never depressed adults, with a mean age of 45.2 years (SD = 16.5 years) who were investigated two times in a time window of 11 years. The results suggest that exercise of low intensity of about 1 h (walking) exercise a week to be effective in reducing the risk of depression by 12% with little or no significant additional depression alleviating benefits of exercise with a duration beyond 1 h a week. Similar promising effects that low-intensity exercise interventions comprising a diversity of exercise types (aerobic exercise, yoga, dancing, resistance training, etc.) can alleviate stress- and depressive symptoms and improve mental health across a wide age range, comes from recent reviews of meta-analytic studies (44, 47). The meta-analyses suggest that a diversity of different types of exercise, specifically, mind-body exercises such as yoga have proven equivalent to aerobic moderate intensity exercise such as walking, swimming or cycling, in improving mental health at least in clinical groups or vulnerable groups at risk of mental ill health.

As far as the treatment of mental disorders in emerging adults by means of exercise interventions is concerned, still few systematic evidence is available so far. A recent scoping review suggests that the current evidence is restricted to only a few studies (48). Moreover, concerning primary prevention of health in emerging adults, evidence that physical activity, mental health and well-being are related comes mainly from self-report studies [e.g., (49)]. In addition, systematic research evaluating the effectiveness of exercise interventions on mental health of university students, depression in particular, seems also still limited (50). A recent meta-analysis compared seven exercise interventions for their effectivity in alleviating depressive symptoms in undergraduate college students and found that mind-body exercises such as Tai Chi and yoga were best suited to reduce depressive symptoms compared to team sports such as basketball or badminton or dance (50) in the targeted groups.



AIM AND SCOPE OF THE PRESENT MANUSCRIPT

As summarized in the previous section, the following important and significant question remains: can exercise interventions of low- to moderate intensity and short duration as well as acute bouts of exercise make an important contribution to the primary prevention and the promotion of mental health and well-being of emerging adults such as university students, yet not suffering from clinically relevant mental health conditions? In this manuscript, first results from a still ongoing psychological research project (Anem Fit&Well) will be summarized that provides first answers to this question. The research project (Anem Fit&Well) and its studies examine the relationships between physical activity, different types of acute and regular exercise, mental health and well-being in healthy adults with a specific focus on emerging adults including university students.

In the following sections, the research project, its concept, methods, and first results from available, already published studies are summarized and discussed in relation to current scientific evidence, health care needs and future developments. In particular, the results from 5 studies will be summarized that investigated if physical activity, exercise interventions and acute bouts of exercise of low- to moderate intensity can buffer perceived stress, alleviate self-reported symptoms of mental health conditions such as depressive and anxiety symptoms, change cardiovascular activity during exercise and at rest, and strengthen subjective well-being by positively influencing mood and affect, emotion perception, body awareness, and overall quality of life.

The first section under Materials and Methods will describe briefly the general framework of the research project in terms of the theoretical understanding of concepts, the methodological approach including systematic classification of the exercises chosen in the research project and its studies. Next, the study designs, the participant samples, inclusion and exclusion criteria of the already available studies are described and the major results and conclusion drawn from the results are summarized in the Results and Discussion. Finally, a future outlook will be provided and the aims of the research project will be discussed in relation to health care needs and future developments.



MATERIALS AND METHODS


Conceptual Framework of the Project

Theoretically, the research projects builds on a biopsychosocial model and understanding of health. A biopsychosocial understanding of the effects of exercise on mental health allows to take physical and mental processes and their interaction into consideration. As illustrated in Figure 2, this is critical for the understanding of how psychological and physiological mechanisms interact at different exercise intensities to promote mental health and well-being. So far, most studies and most research programs focus on either the psychological or the physiological mechanisms of exercise on mental health. Several physiological and psychological variables have been suggested to play a role [e.g., (51)]. Therefore, and as summarized in Figure 2, methodologically, the present research project and its scientific studies are following a multimethod approach that combines psychological methods and psychophysiological methods to investigate exercise-related health effects on behavior, physiology, and subjective experience in well controlled laboratory and field (survey, online) experiments.


[image: Figure 2]
FIGURE 2. Exercise for health prevention. Overview of the theoretical and methodological approach of the research project. For details see text.




Exercise Classification and Methodology

There is a huge variation across exercise studies in the way physical activity and the individual exercises included in the exercise interventions are described. The exercise descriptions of the study protocols of previous studies often vary in terms of the outcome variables investigated in a particular study. They vary across the research disciplines that carry out the research (medicine, psychology, health and life science, etc.), and the exercise descriptions vary with the preconditions of measures available in a lab or research team/environment. This makes comparison across studies difficult. Therefore, one major attempt of the research project Anem Fit&Well is to describe the individual exercises and exercise interventions included in its studies as best as possible according to the major dimensions of exercise including type of exercise, exercise duration, and intensity (52, 53). Moreover, frequency, density and duration of the exercise sessions (its repetitions) are included if the exercise comprises more than one exercise session. Notably, all studies included in the research project follow the scientific nomenclature (52, 53): the term physical activity (PA) is used for the description of any activity that is carried out on a regular day including activities from or to work. In the following sections, the term physical activity (PA) is used whenever to describe the habitual physical activity levels of the participants engaged as study participants. The term “exercise” is used for the exercises included in the research project and its exercise intervention studies that are carried out as planned, structured, repetitive and intentional movements with the intention to explicitly improve or maintain mental health (52, 53). Like for each individual exercise of the research project, the exercise interventions are described along fundamental exercise dimensions including frequency of the individual exercise sessions, number of repetitions of a session per day or weeks (daily and weekly practice). The exercise protocols allow comparison with physical activity recommendations from the literature examining the relationship between mental health, physical activity and exercise.



Standardized Assessment of Type of Exercise and Exercise Intensity

The individual exercises included in the research project comprise different types of exercises [e.g., cardio, resistance, coordination and balance, ergometer or treadmill exercise, mind-body exercise (e.g., yoga)] whose movements (isometric, isotonic, or isokinetic) and activity carried out can load on the different exercise dimensions (cardiorespiratory, endurance, muscular strength, flexibility, speed, balance, and coordination) in varying degrees and whose intensity and duration range above rest (> 1.5 MET), but below, at or if whished, above the physiologically and metabolically effective stimulus thresholds (1.5–6 MET or beyond; short: MET, metabolic equivalents) see Figure 3 for examples1.


[image: Figure 3]
FIGURE 3. Different types of exercises included in the research project. Pre-classification and evaluation of the exercises according to exercise dimensions, expert ratings and laboratory assessment. For details see text.


Objective measures of exercise intensity (e.g., measures of MET and of energy expenditure such as VO2 max, heart rate, respiration) might not be available in all research units or research labs, furthermore these measures are often difficult to obtain in online studies without wearable devices for monitoring and recording of these measures. This makes cross-comparison of exercises and exercises interventions described in the literature often difficult. To avoid this lack of standardization, in the current research project, exercise professionals and novices additionally rate the individual exercises on pre-chosen standardized exercise dimensions. Expert ratings are an excellent means and research tool for providing valid descriptions of the exercises from an expert's point of view (54). The Borg exercise scale(s) of perceived exertion (55) ask for bodily and cognitive exercise symptoms such as changes in heart rate, respiration or breathing rate, sweating, or (muscle) fatigue. The scales are often used as valid self-report methods to classify exercises. The Borg scale has received good validity and can be used by health care experts or by novices for exercise ratings. Its scores corresponds well with the objective measure of the degree of heart rate changes elicited by the exercise, at least for aerobic exercises (55). Its verbal descriptions allow categorization of exercise activities into low, moderate and high intensity. Moreover, besides the evaluation by experts and novices, the individual exercises are compared to exercise descriptions in the literature. For example, the general classification schemes of physical activity provided by the Compendium of physical activities (56) comprise a plethora of physical activities grouped into daily physical activities and sports activities (exercise planned and structured). The Compendium provides MET values for each activity, and based on these, the activities are classified as low, moderate or high in intensity. Of note, the classification system of the Compendium of physical activities can only provide rough average estimates of categorization of activities into those of low, moderate or high intensity. In the present research project, the classification of the exercises based on the compendium (56) is included as heuristic additional source of comparison.



Standardized Assessment of Mental Health, Perceived Stress, Well-Being and Habitual Physical Activity

Importantly within and across the scientific studies of the research project, a number of standardized psychological self-report measures as well psychological-experimental tasks and tests are included for profound mental health assessment and for capturing changes in perceived stress as well as in in other psychological domains including well-being and quality of life. Of note, mental health, well-being and quality of life are broad constructs, especially well-being and quality of life are often divided into subdomains of physical and psychological well-being or objective and subjective measures of quality of life, the latter often comprising aspects of physical and mental health and well-being (e.g., material and physical well-being) as well. In addition, subjective well-being focuses on several factors such as mood, affect or emotions as well as a person's capacity, resilience and satisfaction with one's life [e.g., (57)]. As briefly illustrated in Figure 4, the research project and its studies aim to assess mental health, stress, and several facets of quality of life and subjective well-being with standardized questionnaires in addition to using standardized questionnaires for detailed profiling of depressive symptoms, anxiety, mood, body awareness and body image to name but a few of the dimensions included in the project's psychological assessment. In addition, the psychological assessment is not only based on self-report measures but aims to include experimental psychological paradigms to capture immediate changes in perception, cognition, and emotion or body awareness, during or after the exercise intervention compared to pre-exercise. In contrast to self-report measures, experimental investigations include objective outcome variables such as reaction times or task accuracy that can be further combined with measuring changes in brain activity or heart rate for psychophysiological assessment. Inclusion of a battery of self-report measures and assessment tools that comprise standardized self-report questions and short experimental investigations can give comprehensive insight into exercise-driven mental health effects. Moreover, the default assessment in the project includes the assessment of the participants' habitual physical activity level. In addition, each participant is screened for his/her physical activity habits, and, if possible (e.g., in the laboratory), for cardiovascular/cardiorespiratory fitness according to standardized in house anamnestic screening protocols. From a biopsychological understanding of health undertaken in this research project, only a full assessment of this kind can improve understanding of the when and why physical activity and exercise interventions promote health and well-being in healthy adults.
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FIGURE 4. Overview of the intervention studies of the research project. For details see text.




Study Description and Study Design

In summary, the study design of five intervention studies conducted within the research project and whose results have already been published separately, all investigating university students (gender-mixed samples or all-female samples) and some including randomized control trial studies (RCTs) are described in the following sections and their main findings are outlined in a brief review in the Results section. The original results of these studies can be found in the following publications (58–62). An overview of the studies and the study designs is illustrated in Figure 4. As illustrated in Figure 4, study 1, study 2 and study 3 were using similar study protocols comparing exercise interventions against cognitive interventions or against a non-exercise control group (59, 61). Study 1, study 2 and study 3 were carried out during the time course of a semester, i.e., when university students were at the campus and actively enrolled in their studies. Study 1 was carried out as an online intervention, study 2 was carried out in the laboratory (59) and study 3 (61) was carried out weekly once within the classroom across the term. Study 1 and study 2 were RCTs.


Study 1 Cardio Exercise vs. Cognitive Intervention vs. Wait List

In study 1, all interventions (exercise, cognitive intervention or wait list) lasted 6 weeks. In study 2 all interventions lasted 2 weeks. In study 1, the exercise intervention as well as the cognitive intervention comprised 12 sessions within 6 weeks. The 12 exercise sessions increased in duration across the 12 sessions from 8, 12, to 16 min, respectively. The cognitive intervention and wait list followed the same time schedule. The exercise intervention was semi-guided by a female and male exercise model at the age of the volunteers (all university students, women and men). The exercise sessions were delivered as exercise videos. The exercise intensity of the exercises included in study 1 were evaluated in a separate sample of volunteers by means of heart rate measures. Moreover, the exercises were evaluated by experts in a separate study (60). This suggested that the 16 min exercise sessions of study 1 (59) were at moderate intensity and suited to increase cardiorespiratory fitness and muscular strength.



Study 2 Cardio Exercise vs. Motor Balance and Coordination Exercise vs. Wait List

To better understand the contributions of the type of exercise and the contribution of the duration of the exercise intervention to mental health improvements, the exercises included in study 1 were also used in study 2 and in study 2 compared against an exercise intervention comprising balance, coordination and motor training. The effects of the exercise interventions in study 2 were compared against a wait list control group and in contrast to study 1, the exercise interventions were carried out across a period of 2 weeks only, with 3 sessions per week (see Figure 4). Thus, in study 2, the exercises of study 1 were carried out at the same intensities but the individual exercise sessions (frequency) was increased to 2 weeks instead of 6 weeks. Akin to the participants of study 1, the participants of study 2 performed the interventions on the same days, hours etc. to control and exclude as many confounding factors as possible (changes in circadian rhythm, etc). Moreover, study 2 included detailed psychophysiological assessment of parameters of cardiovascular fitness of the participants and improvements therein pre- to post intervention. Finally, participants of study 2 received the same psychological assessment battery of questionnaires as the participants of study 1, and although study 2 was conducted in the laboratory, the exercises were presented akin to study 1 as semi-guided exercise videos [for an overview see, (59)].



Study 3 Short Physical Activity Breaks vs. Cognitive Intervention

In study 3, the duration and frequency of the interventions were reduced to 1 session/week, the interventions were carried out weekly once within the classroom across the winter term (1 session per week, starting at T1, T2 until T3; the distance between T1, T2 and T3 was 3 weeks, follow-up at T4), guided by an exercise model. The exercise interventions were carried out at the beginning of the class and lasted about 5 min and no longer than 10 min. Moreover, in contrast to study 1 and study 2, the exercises included in study 3 consisted of a mix of exercises of low intensity that comprised muscle relaxation and other types of activities such as simple dance steps [see (61); and Figure 4 for an overview and summary].

The cognitive intervention included in study 1 and study 3 comprised an expressive writing task (12 sessions, 6 weeks, study 1 or 1 session weekly across the winter term, study 3). The participants in the expressive writing group of study 1 wrote about their most stressful weekly events (59). In study 3, the cognitive intervention included writing about positive events following the in-house protocol of the author of this manuscript. The effects of a single session of expressive writing about stressful events as well as of positive writing used in study 1 and study 3 is described in detail (63). The writing intervention of study 1 was carried out online, whereas in study 3, it was akin to the exercise session carried out in the classroom, weekly, starting at T1, T2 until T3 with a distance of 3 weeks between T1, T2, and T3, respectively. Like in study 1 and study 2, the participants of study 3 underwent detailed psychological assessment including assessment of global physical activity, depressive symptoms, and quality of life.



Study 4 Acute Bouts of Cycling Exercise of Moderate Intensity vs. Control Group

Whereas, study 1, study 2 and study 3 used individual exercises comprising aerobic cardio fitness exercises, motor balance and coordination training, and relaxation exercise (study 3 only) to investigate specifically the mental health benefits of different types of exercises combined in the interventions, the laboratory study 4 (62) investigated the effectiveness of 4 sessions of ergometer exercise (bicycling of moderate intensity) in a within study design in which the same participants performed all exercise sessions and the control condition.



Study 5 Mind-Body Exercise (Yoga) With Controlled and Mindful Breathing vs. Without

The laboratory study 5 (64) used yoga exercises with and without controlled breathing and mindfulness instructions as mind-body exercise intervention and investigated the effects of the exercise after a single exercise session (see Figure 4). Moreover, akin to study 2, the laboratory study 4 and the laboratory study 5 included detailed psychophysiological assessment of cardiovascular improvements pre- to post intervention and a set of experimental tasks allowing first answers to the question of the role psychophysiological interactions play in the improvement of cognitive-affective processing, and body awareness after single sessions of low to moderate intensity exercise.



Study Participants, Inclusion and Exclusion Criteria

Study 1 comprised a mixed gender sample, study 3 aimed at including women and men, and study 2, 4 and 5 comprised all female samples (to keep psychophysiological recordings constant). All participants were screened for mental and physical health conditions because a history of mental or physical disorders and past and current injuries or cardiovascular disorders and other health conditions were exclusion criteria. An age of at least 18 years was an inclusion criterion as was German as native language. Study 1 comprised n = 153 university students (127 women), study 2 comprised n = 32 university students (n = 2 men), study 3 comprised n = 105 university students, whereas study 4 included n = 30 university students (all-female) and study 4 included n = 34 university students (all-female sample). In study 1 and study 3, participants with missing data or drop outs were excluded from the final analysis of pre-post intervention effects, resulting in smaller sample sizes, especially in study 3 [for a detailed overview of the study design and drop outs see (59, 61)].





RESULTS


Habitual Physical Activity Behavior and Sedentarism Among University Students

As summarized in this section and in Table 1, the RCT studies, i.e., study 1 (mixed-gender sample) and study 2 (all-female sample) yielded an overall sitting time of 7.45 h/day (study 1) and 7.6 h/day (study 2) in the samples of university students. Averaged across the study sample, 23.94% and 26.76% of the participants of study 1 reported to not engage in any vigorous or moderately intensive activities in their free time. Regarding the total duration of their weekly physical activity (i.e., including activities at work, during transport or leisure), 14.79% participants of study 1 and 30% of the all-female sample of study 2 did not reach the WHO guidelines of 150 min of moderate-intensive physical activity, and about 7% (study 1) reported to not engage in vigorous activity and this held true for both, women and men [for an overview see (59)]. Study 3 confirmed this trend in sedentary behavior (574.62 min/week vs. 638.57 min/week corresponding to 9.6–10.64 h/week sitting). Thirty-five percentage of the university students reported to spend between 15 and 25 h/week at the university and akin to the participants of the study 1 and study 2, the participants of the study 3 reported to be physically active only about 62.86–137.96 min/day and 15% in total did not reach the WHO recommendations. Seventy-four percentage of the all-female sample of study 5 (64) reported to spend at least once a week in regular exercise activities such as jogging, swimming, cycling, dancing, team sports, martial arts, strength training, balance, or gymnastics.


Table 1. Overview of the results of the studies (study 1 and study 2) of the research project assessing prevalence of physical activity (A), self-reported depressive, anxiety and stress symptoms (B) and the relationship between habitual physical activity, mental health and well-being (C) among university students.
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Mental Health and Relationship With Physical Activity Among University Students

Importantly, akin to the results obtained for sedentarism and physical activity behavior, the assessment of mental health yielded heightened scores of depression, anxiety and perceived stress among university students. In study 1, only 63.40% of the participants received an average score on the depression inventory [Beck Depression Inventory, BDI-II (65)] indicating no depression. In study 2, 16.7% of the all-female sample reported minimal depressive symptoms (on the BDI-II), while in study 3, depressive symptoms as assessed with the BDI-II ranged on average from 3.85 (no depression)−10.14 (minimal depression). Assessment of trait and state anxiety revealed that in study 1, 29.41% of the participants scored above the clinical cutoff score of trait anxiety and 41.83% reported state anxiety (comparable to clinical samples) and this was confirmed in study 2 in the all-female sample [i.e., 30% (trait) and 23.3% (state) of the participants obtained high scores on trait and state anxiety]. The participants in study 3 reported on average comparable trait anxiety to the participants of study 1 and study 2, respectively. As far as perceived stress is concerned, across studies, perceived stress seemed to be more pronounced in the domains of perceived stress due to uncertainty or excessive demands than perceived stress due to actual negative life events among the study samples of university students.

In accordance with the literature, the results of the RCT studies 1–2 (59) showed significant relationships between mental health and regular physical activity and exercise. Significant negative correlations were found between the participants' self-reported overall habitual physical activity level [GPAQ, (66)] and self-reported depressive symptoms, trait as well as state anxiety, body dissatisfaction and self-reported psychosomatic stress symptoms. Moreover, regular physical activity was positively correlated with well-being and physical as well as psychological quality of life domains. In study 2, relationships between physical fitness and mental health were confirmed by correlations between the participants' cardiovascular fitness [assessed by heart rate variability (HRV) at rest] and the degree of self-reported depressive and anxiety symptoms.



Health Benefits: Comparison of Exercises Across Studies

When compared across the studies, particularly aerobic exercises (cardio exercise) alleviated depressive symptoms and perceived stress. These effects are seen in women and men when the exercises are carried out regularly, 3 times a week for a duration of 6 weeks at exercise intensities comprising both, low to moderate intensities (study 1). Interestingly, when the same exercise intervention is reduced to 2 weeks and the session number per week are increased (3 sessions per week instead of two sessions per weeks), these effects cannot be found in an all-female sample (study 2). Likewise, the results of study 3 in which a single session of exercise per week was carried out for the period of the winter term and a weekly session comprised a mix of 5–10 min of exercises with low intensity not exclusively focusing on aerobic exercise, this did not significantly change self-reported depression in university students pre to post intervention. In study 2, the exercise intervention comprising balance and motor-coordination exercise only, was not superior to cardio exercise in alleviating perceived psychological stress, depression or anxiety symptoms when carried out for 2 weeks [3 sessions/week, see study 2 in (59)]. However, it improved the participants' performance of motor balance and motor coordination significantly in the all-female sample of study 2 and therefore, not just as known from the literature in the elderly. The participants in study 3 performing low intensity exercise executed for 5–10 min on 1 day per week showed significantly higher overall physical activity and less sedentary behavior at the end of the intervention compared to the participants who engaged in a cognitive intervention of positive writing carried out at the same amount of time and frequency as the exercise intervention (61).

Interestingly, four sessions of 22 min of ergometer exercises [cycling at moderate intensity, see (62)] carried out with different attentional focus (internal vs. external) at moderate intensity seem not to have differential effects on cardiovascular activity during the exercise compared to a control condition (no cycling) in a sample of healthy women, however, the self-reported attentional focus during exercise seems to influence both, the degree of exertion from the exercise and the correlations with measures of cardiac activity [see Table 4 in (62)]. In contrast to the cycling exercise used in study 4, the results of study 5 (64) found significant effects on indicators of well-being after a single session of mind-body exercise (yoga). In study 5, women (all university students) performed yoga exercises either with (exercise group 1) or without controlled breathing and mindfulness instructions (exercise group 2) for 30 min. Self-other referential emotional processing, awareness of bodily signals and changes in cardiac activity (heart rate, respiratory sinus arrhythmia, time- and frequency-domain measures of HRV as estimates of parasympathetic cardiac control) were investigated before, during and after the exercise using standardized experimental tasks, standardized questionnaires, and mobile recording devices. This showed that a single session of yoga exercise (of 30 min duration) can facilitate (a) emotional processing, appraisal of bodily signals and cardiac adaptability during the exercise as well as during affective task processing post- to pre-exercise in healthy women. Assessment of cardiac activity showed that mean HR increased during the exercise session. The results of the interventions used in the studies 1–5 are summarized in Figure 5.
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FIGURE 5. Overview of the results of the exercise interventions on mental health parameters (study samples: university students). For details see text.





DISCUSSION

There is currently open questions of whether exercise interventions of low to moderate intensity can improve or promote mental health in emerging adults such as university students. This question is the focus of the research project described in this manuscript and its related studies. Emerging adults such as university students are considered vulnerable to mental health conditions, depression and anxiety in particular as well as to the experience of stress [for a discussion, (67)]. Additionally, there is evidence that a majority of emerging adults are not adhering to the physical activity levels recommended in the national and international physical activity guidelines [for metaanalytic results, see (31)]. The results of the already available studies of the research project reviewed above support the hypothesis that university students as emerging adults are suffering from mental health problems including depressive symptoms, anxiety and stress and that among university students, both, the individual physical fitness and the individual regular exercise and physical activity behavior are significantly related to mental health and well-being. Moreover, the studies suggest that these relationships hold true in study samples of university students whose regular physical activity behavior, on average, might range below the weekly physical activity level recommended by the physical activity guidelines. Moreover, the prevalence of sedentary behavior and the amount of habitual physical activity behavior observed in the studies confirm results from previous studies among college students (29) that also support the nationwide trend that a significant majority of the young emerging adult population including university students spends too many hours/days sitting (68). Recent recommendations suggests that sitting more than 8 h/day is as damaging to one's health as obesity or smoking (69).

Of note, all the studies whose results are reviewed in the manuscript were conducted before the COVID-19 pandemic. There is concerns and evidence from research that the mental health of university students might be seriously affected by the consequences of the pandemic. Sadly, this is supported by own survey data (58) collected during the first wave and lockdown in 2020. The results show that compared to the prevalence scores obtained in studies conducted before the pandemic, depression and anxiety as well as threat perception (as type of stress) have increased significantly. Similar results are reported in the surveys conducted in other countries across the world that were affected by lockdowns (34).

The exercise interventions investigated in the different studies summarized in the Results varied in the type of exercises, the frequency and duration of the exercise sessions and the intensity of the exercises. Reviewing the results across the studies allowed giving first answers to the question of when, i.e., at which intensity, frequency and duration low to moderate exercise interventions exert effects on the mental health of university students either immediately after a single exercise session or after repeated and regular exercise sessions. The results of the studies suggest that exercise interventions with a certain frequency (3 times weekly) and frequency and duration of the sessions (6 weeks) and of moderate exercise intensity are best suited to decrease certain mental health problems such as depressive symptoms and perceived stress pre to post intervention in emerging adults (i.e., university students), reporting mild to moderate symptoms in standardized questionnaires and yet not having been diagnosed with a mental disorder [study 1, (59)]. This does however not mean that exercise interventions comprising exercises of low intensity do not have any positive effects on mental health and well-being of university students. Motor balance and coordination training might be effective as well [study 2, (59)]. In addition, even one session comprising a mix of low intensity exercise executed for 5–10 min on 1 day per week might motivate university students to adhere to an active lifestyle with participants taking part in this intervention showing higher overall physical activity and less sedentary behavior at the end of the intervention compared to the participants who engaged in a cognitive intervention of positive writing over the period of a semester [study 3, (61)]. Moreover, the results of study 5 (64) investigating acute bouts of mind-body exercise (yoga) are particularly promising because they support immediate adaptive effects of low intensity exercise (yoga exercise) on both, physical and psychological health parameters. Although effects of additional exercise sessions were not investigated, the results of this experimentally controlled study demonstrate that mind-body exercise of low intensity such as yoga can not only be recommended as an exercise for mental and physical health prevention in the elderly or in certain vulnerable target groups but be recommended among university students as well. The results support the notion that promotion of regular physical activity and exercise of low- to moderate intensity is an important health promotion task in order to help emerging adults such as university students to buffer the psychological, cognitive and emotional demands of pre-dominantly sedentary activities and mental stress.



CONCLUSION


Limitations and Future Outlook

The results briefly summarized in this manuscript await future investigations. In particular, more evidence is needed from studies that use combined examination of psychological and physiological factors to determine the mechanisms of how exercise of low and moderate intensity strengthen mental health and well-being (psychologically and physiologically) and promote an active lifestyle in emerging adults. In light of the so far limited systematic research given (48), the present studies and specifically, the approach of the research project described in this manuscript can be considered a first step into that direction underscoring the importance of the relevance of systematic scientific investigations. Moreover, as proposed by the research project, future studies should focus more on “the individual person” and consider the person's individual preexisting physical activity behavior, the individual's needs, preferences, motivation and reasons for exercise and physical activity behavior. The results and the scientific approach taken by the research project support the notion that theoretical assumptions from exercise psychology, health psychology, but also from neuroscience and emotion and motivation and sports psychology could be helpful when examining mental health effects of exercise interventions. In the long run, the multidimensional approach suggested and approached by the research project can give theoretically guided and personalized exercise and physical activity recommendations for building psychologically-driven exercise interventions that strengthen mental health and well-being of emerging adults in the field of primary prevention. To this end, the investigation of exercise-related effects on mental health should as recommended in this manuscript include a precise description of the exercise and its health benefits along several psychological and exercise dimensions. A detailed and systematic description of both, the exercise itself and its possible health benefits, in addition to a detailed description of the physical activity habits, sedentary behavior, and mental profile of the participants is mandatory for a better understanding of how exercise of different type and intensity influences mental health. Moreover, the purpose of the interventions (e.g., for improving physical health, mental health, or both or other domains such as well-being) should be clearly stated and if relevant may include a description of training principles known from sports psychology and exercise physiology [for an overview see (70, 71)].

Importantly, exercise adherence and dissemination of the interventions also play a role. As outlined in this manuscript, university students as emerging adults display high numbers of activities (job, leisure time) with a high sitting time and sedentary behavior. Therefore, the present research project also includes and provides exercises in a format that can be easily integrated into the daily activity without much need of persuasion or effort. For example the exercises of study 1–3 and study 5 could be carried out as e.g., workout at home or at work. To this end, the individual exercises are videotaped with different exercise models [women and men, e.g., see (59, 60)] at the age of the target groups. Moreover, because guidance of exercise as well as the physical appearance and expertise of the exercise models can have a significant impact on exercise adherence, the individual exercises are also available as standalone (without videos) as digital paper-pencil booklets [see e.g., (60)]. In these exercise manuals, each exercise is given a verbal and a pictorial description of its movements with feedback about its duration, intensity and frequency. The manuals are currently available in two languages, German and English, the latter reducing language and cultural barriers [see e.g., (60)]. The exercises investigated in the research project will be continuously updated, include different types of exercises (as illustrated in Figure 2). Thus, the exercises can be delivered to a broad audience digitally and semi-guided with or without real and symbolic exercise models and with health recommendations from health experts [see (60)].
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FOOTNOTES

1Typically, exercises and physical activities with a maximum increase of only 30–39% of the resting heart rate (below 3 MET) are below the physiological threshold at which considerable adaption in performance and physiologic capacity in terms of exercise training effects can be expected. To achieve physical health-related training effects, the physical activities and exercises should preferably include large muscle groups and be above a certain physiological threshold of energy expenditure (EE) >6 MET and 75% of VO2 max (maximal aerobic capacity), i.e., the intensity range of moderate exercise.
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Background: The coronavirus disease 2019 (COVID-19) pandemic has had a negative effect on mental health and subjective psychological wellbeing. One of the most affected population is medical students, reporting higher levels of depression, anxiety, sleep difficulties, and overall poorer wellbeing. However, the relationship between depression, anxiety, and sleep difficulties, and subjective psychological wellbeing has not been extensively researched in medical students in the context of COVID-19 pandemic. The aim of this study was to investigate the associations between depression, anxiety, and sleep quality, and subjective psychological wellbeing.

Methods: In total, 524 medical students and resident doctors (78.6% female, mean age 24 ± 3 years old) participated in an online survey between December 2020 and February 2021. Participants completed the WHO—Five Wellbeing Index Questionnaire, the Pittsburgh Sleep Quality Index questionnaire, the Patient Health Questionnaire-9, and the Generalized Anxiety Disorder Assessment-7.

Results: Multivariable logistic regression analysis showed that female participants’ worse subjective psychological wellbeing was associated with sleep difficulties [odds ratio (OR) = 2.39, 95% CI = 1.37–4.18, p = 0.002], higher depression (OR = 6.13, 95% CI = 3.46–10.88, p < 0.001), and anxiety symptoms (OR = 2.95, 95% CI = 1.66–5.22, p < 0.001). In male participants, analysis revealed an association between worse subjective psychological wellbeing and higher depression scores (OR = 9.94, 95% CI = 3.29–30.03, p < 0.001).

Conclusion: Sex differences are an important factor to consider when evaluating subjective psychological wellbeing. Clinicians should be aware of significant contributors, such as sleep patterns anxiety, and depression, to subjective psychological wellbeing.

Keywords: sleep, anxiety, depression, wellbeing, COVID-19, medical students, resident doctors


INTRODUCTION

It is known that external life circumstances can have an impact on a persons’ subjective wellbeing (1, 2). The coronavirus disease 2019 [COVID-19; (3)] pandemic and restrictions, implemented to stop the spread of the virus, have caused a lot of disruption in today’s world. The COVID-19 pandemic can be described as a traumatic event, as one study in China found that the post-traumatic stress symptoms in the hardest-hit areas reached 7% (4). Individuals’ mental health and subjective psychological wellbeing may be jeopardized under such circumstances.

Early evidence suggests that the pandemic has had a negative and substantial effect on mental wellbeing. Research reports that subjective wellbeing is decreasing during the COVID-19 pandemic (5–9). Subjective psychological wellbeing is strongly linked to depression and anxiety symptoms (10) as well as sleep problems, such as insomnia (11), all of which have also been on the rise since the start of the COVID-19 pandemic (11–14).

When it comes to mental health and wellbeing, a significant amount of research has found differences between genders. In general, men are known to report higher levels of wellbeing compared with women (15). Across various different studies, women are more likely to have mental health problems compared with men (16–18), such as depressive symptoms, suicidal ideation, sleeping problems, and fatigue (18). Many risk factors for mental disorders, such as low educational level, low social support, inadequate income, and lack of physical, sexual, and psychological safety and security are more prominent in women compared with men (18, 19). Sex and gender differences can emanate from biomedical, psychosocial, or epidemiological reasons (19) and can impact the development of mental health disorders.

Differences in mental health and wellbeing have only escalated since the start of the pandemic. In a study conducted in the United Kingdom, women reported higher levels of depression, anxiety, insomnia, and had lower scores of wellbeing compared with men (20). Similar results were found in the United States (21), Poland (5), China (9), and Denmark (10). Overall, women have been found to be at a higher risk for psychological distress during the COVID-19 pandemic compared with men (22).

Nonetheless, men have also reported disturbances in their mental health, with depression symptoms being the most prevalent. A cross-sectional study of German students found major depressive syndromes were present for 36.8% of men, while anxiety syndromes were present for only 12% of men (23).

One of the most affected and vulnerable populations globally is medical students and resident doctors (24). Overall, medical students are known to have higher rates of depression, suicidal ideation, and are also less likely to seek help (25). The COVID-19 pandemic has only highlighted the problems in this population, with high levels of depression, anxiety (26–30), sleep problems, and decreased appetite (31). An Australian study found that the deterioration in mental wellbeing since the COVID-19 pandemic was reported by 68% of medical students (32). Another study reported that one in three students and medical residents showed symptoms of depression and anxiety, and almost 35% of students suffered from poor sleep quality (33). Such mental health problems can lead to burnout, which in the COVID-19 pandemic have become more prevalent in both medical students and resident doctors (34, 35). Most medical students perceive that the COVID-19 pandemic had a negative impact on their medical training, with pre-clinical medical students reporting the most difficulties in their academic and social life (36–39). The prevalence of stress, anxiety, and depression in medical students is significantly higher than in medical staff and community populations (40), making this population more vulnerable to the psychological effects of the COVID-19 pandemic to their psychological wellbeing.

However, the relationship between depression, anxiety, and sleep problems and subjective psychological wellbeing has not been researched in medical students and resident doctors in the context of the COVID-19 pandemic. In this study, we aimed to investigate the associations between depression, anxiety, and sleep quality and subjective psychological wellbeing. In the light of reviewed literature, we hypothesize that there will be significant sex differences in subjective wellbeing: anxiety and depression will be more important in the relationship among women, while the most important determinant for wellbeing in men will be depression.



MATERIALS AND METHODS


Study Procedure

A cross-sectional study design was used to conduct the study within the Lithuanian University of Health Sciences (LUHS) during the COVID-19 pandemic period between December 2020 and February 2021. Participants—medical students and resident doctors—were invited to participate in the study via the official university mailing system and appropriate social media groups. They had to fill in an online survey available through Google Forms. To participate in the study, participants had to be older than or equal to 18 years old and provide online informed consent by ticking the appropriate answer “agree/disagree.” They received no incentives for participating in the study.

The study protocol was approved by the Bioethics committee of the LUHS (No. BEC-LSMU [R]-18) and the study was executed in accordance with the Declaration of Helsinki principles. More detailed description of study design and questionnaires used can be found in our initial study (41).



Measures

The survey consisted of scales measuring general wellbeing (the WHO–Five Wellbeing Index (WHO-5) and Cronbach’s α was 0.88) (42, 43), sleeping patterns (Pittsburg sleep quality index (PSQI) and Cronbach’s α was 0.71) (44, 45), depression symptoms (Patient Health Questionnaire (PHQ-9) and Cronbach’s α was 0.84) (46), and anxiety symptoms (Generalized Anxiety Disorder Assessment (GAD-7) and Cronbach’s α was 0.91) (47, 48). Questions about socio-demographic characteristics, such as participants’ sex, age, living conditions, family situation, physical activity, academic achievements, and participation in academic classes were developed by the researchers.



Statistical Analysis

Statistical analyses were performed with the Statistical Package for Science Software v.27 (SPSS, Chicago, IL). The comparisons between the socio-demographic characteristics and subjective psychological assessments between male and female study participants were completed using the two-tailed Student’s t-test and Fisher’s χ2-test. Multivariable logistic regression analyses were used to assess the relationship between wellbeing, sleeping patterns, depression, and anxiety symptoms, and the outcome variable was wellbeing. Two different models were created for male and female participants, adjusted for age, types of studies, and marital state. Regarding the sample size, a 10:1 ratio of cases to variables was used (49). The level of significance was set at p < 0.05.




RESULTS

Overall, 524 individuals participated in the study, of whom 65.6% were medical students and 34.4% were resident doctors. The mean age of participants was 23.7 ± 3.1 years, and the majority of the participants were women (n = 412). A detailed description of sample characteristics is presented in Table 1.


TABLE 1. Socio-demographic characteristics and subjective psychological assessments in study participants.

[image: Table 1]
In general, 45.2% of the participants reported a WHO-5 wellbeing score of less than 50, which indicates serious impairment of subjective psychological wellbeing (42). Sleep problems were reported by 64.7% of the participants. Higher depression symptoms were prevalent in 41.6% of the participants and anxiety symptoms in 34.2% of the participants.

Female participants were significantly younger (t = −3.34, 23.4 vs. 24.5, p < 0.001, medium effect d = 0.337), more of them were pre-clinical medical students (χ2 = 12.68, 42.2 vs. 28.6%, p < 0.002, small effect V = 0.156) and had a higher anxiety score (t = 2.33, 7.7 vs. 6.4, p = 0.020, small effect d = 0.255) than men (Table 1). In addition, we noticed a tendency that women were more likely to be married or in a partnership (χ2 = 3.50, 59.0 vs. 49.1%, p = 0.061), they were less likely to smoke (χ2 = 3.37, 19.7 vs. 27.7% p = 0.066) and had lower wellbeing (t = -1.76, 51.1 vs. 54.6, p = 0.078) compared with men. Due to significant differences between the sexes, further analysis was performed separately for men and women. Inter-correlation between study variables is presented in Supplementary Tables 1, 2.

Table 2 shows multivariable logistic regression analyses for women and men separately. Both models were adjusted for age, types of studies, and marital state. Multivariable logistic regression analysis for women showed that worse subjective psychological wellbeing is significantly associated with sleep difficulties [odds ratio (OR) = 2.39, 95% CI = 1.37–4.18, p = 0.002], higher depression (OR = 6.13, 95% CI = 3.46–10.88, p < 0.001), and anxiety symptoms (OR = 2.95, 95% CI = 1.66–5.22, p < 0.001). Multivariable logistic regression analysis for men revealed that worse subjective psychological wellbeing is significantly associated with higher depression scores (OR = 9.94, 95% CI = 3.29–30.03, p < 0.001).


TABLE 2. Multivariable logistic regression analyses for women and men.
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DISCUSSION

Our study aimed to investigate the associations between depression, and anxiety, sleep quality and subjective psychological wellbeing. Our study revealed different associations of mental distress, such as anxiety and depression symptoms and subjective psychological wellbeing among men and women. In women, wellbeing was associated with sleep difficulties, depression, and anxiety symptoms. In comparison, in men, we found that wellbeing was associated only with depression. These results are in line with our hypotheses.

Comparing our results with other research, we can see some similarities between other countries. In a study conducted in Germany about students’ wellbeing, the researchers found that 72.2% of the participants had a WHO-5 wellbeing score of less than 50. Of the responders, 41.6% had indications of the major depressive syndromes (measured by PHQ-9), 20%—for generalized anxiety or panic syndromes (measured by GAD-7) (23). However, the researchers reported that students of medicine were less affected compared with students from other disciplines (23). Our study sample consisted only of medical students and residents, which could help explain the differences between samples in subjective psychological wellbeing scores. It is believed that medical students and resident doctors had more opportunities for social exchange during the COVID-19 pandemic due to the nature of work in healthcare and the fact that they could not work remotely, providing more opportunities for everyday social interactions and activities.

Nevertheless, mental health is in decline during the COVID-19 pandemic. A study from Turkey before the COVID-19 pandemic investigated depression and anxiety among medical students and found that 30.6% of them reported feeling depressive symptoms (measured by Beck depression inventory II) and 20.7% of students reported feeling anxiety (measured by Beck anxiety inventory) (50). Other studies before the COVID-19 pandemic have found similar results (51). Some differences between studies could arise from different forms of screening of depression and anxiety as well as from different cultural backgrounds. However, the trend of students reporting more depression than anxiety is still prevalent in both cases as well as in the current study.

Our study showed that subjective psychological wellbeing in women was associated with sleep difficulties, depression and anxiety. It is known that women consistently report poorer wellbeing compared with men (52) and such a divide is being made more apparent in the midst of the COVID-19 pandemic. Other sex-related factors, such as the unemployment rate (53) during COVID-19 pandemic might have contributed to this burden. Furthermore, the newest data suggest that the loss of non-parental child care and involvement in homeschooling were associated with more negative employment outcomes for mothers but not for fathers (54).

In our study, women consistently reported higher levels of depression, anxiety, and sleep difficulties, all of which were important to women’s overall wellbeing. This could be explained by the gender differences in mental disorders, where women are known to have a higher lifetime prevalence of mood and anxiety disorders (55). The differences can be partly explained by the potential role of the sex hormones acting as risk factors for depression (56), anxiety, stress–related, and trauma-related disorders (57).

Furthermore, we found that in men, the subjective psychological wellbeing was associated only with depression. No other research linking men’s depression to their subjective psychological wellbeing could be found for comparison. Gender roles may have implications for coping styles used in stressful situations. A cross-sectional study investigating the risk factors of psychological distress during the COVID-19 pandemic found that men were more likely to experience higher psychological distress compared with women, and were more likely to use negative coping styles, for example, emotion suppression (58). Psychological distress and negative coping styles can lead to deteriorated mental health, as it has been discovered that stressful life events have a predictive role for major depressive episodes in men (59). During the COVID-19 pandemic, men feel more stressed than before the pandemic. They employ unhealthy coping mechanisms to deal with their emotions, which in turn can lead to feelings of depression. Therefore, depression can have a bigger impact on men’s subjective psychological wellbeing compared with anxiety and sleep difficulties.

The study should be interpreted in the context of its design and limitations. First, the results depended on self-assessment data and cannot be generalized to a wider population, as only a small sample of medical students and resident doctors from Lithuania participated in the study. Second, the self-selected cross-sectional design prevents us from making implications with regards to causal effects between study variables. Third, the data for the study were collected during the COVID-19 pandemic period, therefore, we are unable to draw inferences on how the associations could possibly change after the pandemic is over. Last, we did not collect the COVID-19 related medical status of participants, isolation, or other variables related to the pandemic that could have had an impact on mental health and subjective psychological wellbeing.

It is known that women consistently report poorer wellbeing compared with men (52), however, not a lot of research has been dedicated to learn about sex differences. Understanding the differences and their causes could give us a more comprehensive understanding of psychological wellbeing as well as provide help in creating policies and programs designed to strengthen the wellbeing and mental health of men and women. This study highlighted the differences between associations of wellbeing, depression, anxiety, and sleep difficulties in men and women, showing that there are significant differences between the sexes and how they express subjective psychological wellbeing. Future research should concentrate on replicating these results in a wider population sample.

In conclusion, we found that in women, subjective psychological wellbeing is associated with sleep problems, depression, and anxiety. In men, subjective psychological wellbeing is associated only with depression.
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A previous cross-sectional study found that problematic mobile phone use (PMPU) was associated with students' eating disorder symptoms. However, since the cross-sectional study cannot infer the causality and the direction of effect, the longitudinal relationship between the two and the mechanism behind this relationship are unclear. Therefore, the present study explores the prospective association between PMPU and eating disorder symptoms and related mediation mechanisms using a 1-year longitudinal study of 1,181 college students (from December 2019 [T1] to December 2020 [T2]). Survey tools used include the Mobile Phone Addiction Tendency Scale, the 10-item Connor-Davidson resilience scale, and the 12 item Short Form of the Eating Disorder Examination Questionnaire. The longitudinal relationship between PMPU and eating disorder symptoms and the mediating effect of resilience was analyzed using a cross-lagged model. The results showed that PMPU (β = 0.086, P < 0.01) and resilience (β = −0.145, P < 0.01) at T1 predicted eating disorder symptoms at T2, but not vice versa. PMPU was bidirectionally associated with resilience, and the prediction effect of PMPU at T1 to resilience at T2 (β = −0.151, P < 0.001) was higher than the prediction effect of resilience at T1 to PMPU at T2 (β = −0.134, P < 0.001). The standardized indirect effect of PMPU at T1 on eating disorder symptoms at T2 via resilience was significant (β = 0.022, 95% CI = 0.010~0.040, P < 0.001). Therefore, PMPU and resilience were predictive for eating disorder symptoms in college students, and resilience may play a mediating role in the prospective association between PMPU and eating disorder symptoms. This study provides new ideas and higher-level evidence for the development of prevention and intervention measures for college students' eating disorder symptoms.

Keywords: problematic mobile phone use, eating disorder symptoms, resilience, mediation, college students, longitudinal study


INTRODUCTION

Eating disorders are a class of psychiatric disorders characterized by abnormal diet or weight control behaviors, such as excessive dietary restrictions, body image disturbances (aversion to one's body shape or weight, excessive fear of gaining weight), or overeating (1). Previous studies have shown that eating disorders are associated with multiple adverse health outcomes such as type 2 diabetes (2), muscle dysmorphia (3), poor oral health (4), gastrointestinal disorders, malnutrition (5), and anxiety and depression symptoms (6). In addition, studies have found that eating disorders are associated with poor psychosocial functioning, such as alexithymia (7), increased risk of dropout (8), and illicit drug use (9). In recent years, with the increase in global overweight and obesity rates, eating disorder symptoms in non-clinical populations have received increasing attention from scholars. A meta-analysis showed the pooled lifetime and 12-month prevalence of eating disorder symptoms were 0.91% (95% CI, 0.48–1.71) and 0.43% (95% CI, 0.18–0.78), respectively (10). The prevalence of eating disorder symptoms in different age groups may be different. Previous studies have shown that eating disorder symptoms are the most common disorder in adolescence (11), and their prevalence peaks in late adolescence (12, 13), that is, early adulthood. A 14-year longitudinal study in the United States of 745 women aged 11 years old showed that the rate of their eating disorder symptoms increased year by year beginning at the age of 11 and showed significant stability after the age of 18 (14). During this subsequent period of stability, this demographic enters university, during which time they may experience high rates of eating disorder symptoms. A survey of 3,148 college students in six Asian countries showed that 11.5% of students are at risk of developing an eating disorder (15). Furthermore, research has also found that college students with eating disorder symptoms have higher suicidal tendencies (16), more depression and anxiety symptoms (17), and poorer quality of life (18). Considering these potential adverse effects and the higher risk of disease among college students, it is important to pay attention to the factors related to the occurrence of eating disorder symptoms in this group, as this is essential to designing related prevention and intervention measures to reduce their incidence.

Sociocultural models of eating disorders stated that the prevalence of body image concerns may exacerbate individual dissatisfaction or concerns about body image, lead to dietary restriction or overeating, and increase the risk of eating disorders (19). The rapid development of the Internet has widely disseminated the culture of dieting and bodybuilding (20, 21), which may create potential risks for eating disorders. Previous systematic reviews and meta-analysis studies also found that Internet use may be associated with eating disorder symptoms in college students (22, 23). Mobile phones provide the most convenient way for individuals to access the Internet anytime and anywhere (24). Due to the convenience and accessibility of mobile phones, they have become an indispensable communication tool for Chinese college students (25). Meanwhile, many problem behaviors, such as overuse and dependence, have also arisen through mobile phone use. Currently, academics conceptualize these problem behaviors as problematic mobile phone use (PMPU), which is also known as mobile phone addiction, smartphone addiction, or smartphone dependency, and refers to the uncontrolled or excessive use of smartphones that has a negative impact on daily life (26). Problematic mobile phone use was relatively common among Chinese college students. A meta-analysis showed that the combined prevalence of PMPU among Chinese college students was 23% (27). A large number of studies has found that PMPU may be related to many health problems of college students, such as heart palpitations, nausea (28), anxiety, and depression (29). In addition, studies also found PMPU may increase body image dissatisfaction (30), and produce unhealthy eating behaviors (31). However, few studies have focused on the relationship between PMPU and eating disorder symptoms. To our knowledge, only one cross-sectional study has explored the relationship between PMPU and eating disorder symptoms in college students (24). However, we cannot determine the direction of the association between PMPU and eating disorder symptoms because cross-sectional studies are unable to infer the limitations of causality. Therefore, it is necessary to conduct longitudinal research to further explore the prospective association between the two factors.

When exploring the relationship between PMPU and eating disorder symptoms, understanding the mechanism of this association is of great significance for the prevention of eating disorders in the future. Previous studies found that resilience can mediate the relationship between PMPU and poor health status (such as depression and anger) (32, 33). However, it was unclear whether resilience is able to mediate the link between PMPU and eating disorder symptoms. Before exploring this mechanism, it is necessary to understand the association of resilience with PMPU and eating disorders. Resilience refers to an individual's ability to actively cope with and adapt to life events or adversities (34). Resilience is often considered a positive psychological resource that helps explain the psychological mechanisms underlying life events and adverse health outcomes in individuals. For example, a previous study found resilience could neutralize the association between online risk exposure and negative psychological problems (35). Meanwhile, resilience is seen as a dynamic process and is influenced by many environmental and behavioral factors (36). As an unhealthy behavior, PMPU may deplete an individual's internal psychological resources, resulting in the individual's maladaptation to stress and difficulties. Studies have found that resilience is significantly negatively correlated with PMPU (37, 38). This suggests that PMPU may be an important predictor of resilience, but there is a lack of evidence from longitudinal studies. In addition, resilience plays an important role in the development of eating disorders. Early research has examined the role of resilience during the eating disorder recovery process (39). A previous longitudinal study of patients diagnosed with eating disorder symptoms found that resilience predicts that eating disorder symptoms will decrease over time (40). However, the studies discussed above were conducted in patients with diagnosed eating disorder symptoms, and it is not clear whether resilience can predict eating disorder symptoms in the non-clinical population. Obviously, exploring the relationship between resilience and eating disorder symptoms in non-clinical populations has important public health significance for early prevention and intervention. According to the test principle of the mediating effect, the mediating effect is established when both the independent variable and the mediating variable can predict the dependent variable and the independent variable can predict the mediating variable (41). Based on the above literature, it can be found that PMPU, resilience, and eating disorders are all pairwise correlated. Therefore, this study hypothesized that resilience may mediate the association between PMPU and eating disorder symptoms among college students.

In summary, the objectives of this study are as follows: (1) to explore the longitudinal association between PMPU, resilience, and eating disorder symptoms; and (2) to examine the mediating effect of resilience in the association between PMPU and eating disorder symptoms among college students.



MATERIALS AND METHODS


Participants

We conducted a 1-year longitudinal study at a comprehensive university in Shandong Province, China. Before the study, we estimated the required sample size using the formula for epidemiological estimation of continuous outcomes: n = [image: image] (42). In this study, we set the effect size (δ) for eating disorder symptoms at 0.20, the α at 0.05, and the power (1 – β) at 80%. Based on the parameters assumed above, Z1−α/2 was 1.96, Z1−β was 0.84, and the calculated minimum sample size was 392. The stratified cluster sampling method was used to select 10 classes from freshman, sophomore, and junior levels, respectively, all of whom were 18 years of age or older. College students with clinically diagnosed diseases were excluded from the investigation. In December 2019 (T1), 1,235 participants completed the first survey. After 12 months (T2), 54 participants were not in school (due to leave and other reasons) and did not participate in the follow-up survey. In the end, 1,181 participants (599 women; age: mean = 18.91 years, SD = 0.85) participated in the two surveys (retention rate of 95.6%). Each survey takes ~30 min to complete, and each participant completed all survey content independently. This study was approved by the Medical Ethics Committee of the Second Affiliated Hospital of Shandong University of Traditional Chinese Medicine. All participants signed an informed consent document (on paper) before completing the survey.



Measurements
 
PMPU (Both Waves)

PMPU was assessed using the Mobile Phone Addiction Tendency Scale (MPATS) (43), which is widely used in China (44). Participants rated the 16 items on a five-point Likert scale (from 1 “very inconsistent” to 5 “very consistent”). The total score, ranging from 16 to 80, is calculated by adding the scores of the 16 items. The higher the total score, the more serious the individual's PMPU. The Cronbach's alpha of this scale was 0.906 at T1 and 0.937 at T2.



Resilience (Both Waves)

The 10-item Connor-Davidson resilience scale (CD-RISC-10) (45) was used to measure the individuals' resilience. The scale has a total of 10 items and is scored using a four-point Likert scale (from 0 “never” to 4 “almost always”). The total score is obtained by adding the 10 items. A higher score indicates that the individual is more resilient. In this study, we used a validated Chinese version of the scale (46). The Cronbach's alpha of this scale was 0.925 at T1 and 0.947 at T2.



Eating Disorder Symptoms (Both Waves)

The 12 item Short Form of the Eating Disorder Examination Questionnaire was used to measure the individuals' eating disorder symptom severity (47). The scale has a single factor structure, with 12 items in total. Each item is scored using a four-point scale (from 0 “0 days” to 3 “6–7days”). A higher total score indicates that the individuals' eating disorder symptoms are more severe. In this study, we used a validated Chinese version of the scale (48). The Cronbach's alpha of this scale was 0.809 at T1 and 0.903 at T2.



Sociodemographic Variable

At T1, a self-designed sociodemographic information questionnaire was used to collect participants' age, sex, residence (urban or rural), self-reported height and weight [used to calculate body mass index (BMI)], self-rated health status (good, medium, or poor), and self-rated family economic level (high, medium, or low). Self-reported height and weight were again collected at T2.




Statistical Methods

Data was analyzed using SPSS version 25.0 (IBM Corporation, Armonk NY, USA) and Amos version 23.0. Continuous variables, such as age and PMPU, were described by mean ± standard deviation (SD), while categorical variables, such as sex and residence, were described by n (%). Since all measurements were self-reported, we used Harman's single-factor test (49) to assess the presence of common method bias. According to the test criteria, when the variance explained by the first common factor is less than 50%, it means there is no serious common method bias (50). Spearman correlation analysis was used to investigate the relationship between PMPU, resilience, and eating disorder symptoms. The structural equation model with maximum likelihood estimation approach was used to construct a cross-lagged model to investigate the longitudinal relationship between PMPU, resilience, and eating disorder symptoms based on the control of sex, age, residence, BMI, self-rated health status, and self-rated family economic level at T1. Chi-square/degree of freedom, the comparative fit index (CFI), the Tucker–Lewis index (TLI), the root–mean–square error of approximation (RMSEA), and the standard root–mean–square (SRMR) were used to evaluate the model fit. When the chi-square/degree of freedom is <5, CFI and TLI are >0.90, and RMSEA and SRMR are <0.08, then the model fit is acceptable (51). According to Cole and Maxwell's recommendation regarding two waves of longitudinal studies (52), we calculated the product of the regression coefficient from T1 PMPU to T2 resilience and the regression coefficient from T1 resilience to T2 eating disorder symptoms, and we used the bootstrap method for the significance test. When the 95% confidence interval (CI) does not contain 0, then the mediating effect of resilience is statistically significant.




RESULTS


Descriptive Statistics

The data on the characteristics of sociodemographic variables, PMPU, resilience, and eating disorder symptoms are shown in Table 1.


Table 1. Descriptive statistic for all variables (N = 1,181).

[image: Table 1]



Common Method Bias Test

The results showed that the characteristic values of a total of 14 factors were >1, and that the first common factor explained 23.5% of the total variation, which is <50%. This indicates there was no serious common method bias in this study.



Correlation Analyses

Table 2 shows the correlations for BMI, PMPU, resilience, and eating disorder symptoms at two time points. The results show significant positive correlations between BMI, PMPU, resilience, and eating disorder symptoms of both T1 and T2, suggesting that the four factors have shown stability across time within a year. In addition, resilience at T1 and T2 was significantly negatively correlated with PMPU and eating disorder symptoms, and PMPU was significantly positively correlated with eating disorder symptoms at two time points, indicating there was a certain synchronous correlation between the three factors at different time points. Moreover, BMI was positively associated with eating disorder symptoms at two time points.


Table 2. Spearman correlations analyses for BMI, PMPU, resilience, and eating disorders at two time points.

[image: Table 2]



Cross-Lagged Model and Mediation Analyses

The results showed that the cross-lagged model has a fit index (χ2/df = 3.036, CFI = 0.989, TLI = 0.943, RMSEA = 0.042, SRMR = 0.024). The cross-lagged model showed that PMPU (β = 0.086, P < 0.01) and resilience (β = −0.145, P < 0.01) at T1 predicted eating disorder symptoms at T2, but not vice versa. PMPU was bidirectionally associated with resilience, and the prediction effect of PMPU at T1 to resilience at T2 (β = −0.151, P < 0.001) was higher than the prediction effect of resilience at T1 to PMPU at T2 (β = −0.134, P < 0.001). More details are displayed in Figure 1; Table 3.


[image: Figure 1]
FIGURE 1. Cross-lagged model for PMPU, resilience, and eating disorders at two time points. **P < 0.01, ***P < 0.001.



Table 3. Bootstrapped estimation of each path of the reciprocal cross-lagged model.

[image: Table 3]

In addition, the standardized indirect effect of PMPU at T1 on eating disorder symptoms at T2 via resilience was significant (β = 0.022, 95% CI = 0.010~0.040, P < 0.001); that is, resilience mediated the relationship between PMPU and eating disorder symptoms.




DISCUSSION

Our study clarifies the prospective association between PMPU, resilience, and eating disorder symptoms in college students using a 1-year follow-up survey. Our results show that early PMPU and resilience predict follow-up eating disorder symptoms, and PMPU can indirectly affect eating disorder symptoms through resilience. These findings provide scientific evidence for the early prevention of and intervention against eating disorder symptoms.

This study found that PMPU at T1 predicted eating disorder symptoms at T2, but not vice versa. Although previous cross-sectional studies have found that PMPU is associated with eating disorder symptoms (24), it is impossible to determine whether PMPU causes eating disorder symptoms or eating disorder symptoms cause PMPU. Our findings further clarified that PMPU is an antecedent variable for eating disorder symptoms, rather than the reverse. One possible reason to explain this result is that individuals with PMPU are more susceptible to sociocultural influences. At present, Chinese college students' smartphones were mainly used for accessing web pages, socializing, and taking selfies (53). Previous studies found that news about beauty and slimness prevalent on the web may cause frequent users to be dissatisfied with their body image and appearance (54, 55). In addition, studies also found that adolescents who frequently take selfies and post selfies on social media are more likely to develop eating disorder symptoms, as social media depictions and dissemination of the idealized female body can exacerbate habitual monitoring of physical appearance and body anxiety (56, 57). The above literature provides indirect support for the results of this study; that is, PMPU may lead individuals to pay more attention to body image, thereby causing them to reduce their food intake or deliberately stop eating, resulting in eating disorder symptoms. Moreover, the displacement effect assumption holds that the more time individuals watch TV, the less time and energy they spend on other activities (58), and this also applies to smartphones. This means that because individuals with PMPU use their smartphones for too long, they may reduce their eating time and choose to eat fast food or not eat at all, which increases their risk of developing eating disorder symptoms. In addition, individuals with PMPU are prone to sedentary behavior (59), which increases the likelihood of becoming overweight or obese (60) to a certain extent. Previous studies have found that individuals with a higher BMI are vulnerable to discrimination, which can cause dissatisfaction with weight and induce eating disorder symptoms (61). Furthermore, research has also found that exposure to screen media can cause children and adolescents to increase their food intake while watching (62), and similar phenomena may also occur during smartphone use. Given the limited literature on the association of PMPU with eating disorders, our further interpretation of the association is also limited. It is necessary to conduct further observational studies in more countries and regions in the future to better understand the relationship between the two factors.

The results of the cross-lagged model show that resilience at T1 negatively predicted eating disorder symptoms at T2; that is, the higher one's resilience, the lower the risk of developing an eating disorder. However, the association between eating disorder symptoms at T1 and resilience at T2 was not significant. This result infers resilience from the patients with eating disorder symptoms to the college student population, extending the findings of previous studies. Many studies have confirmed the positive effect of resilience on individual health status (63, 64). For example, resilience is significantly positively correlated with the quality of life of adolescents (65) and negatively correlated with negative emotions, such as depression (66) and anxiety (67). In terms of eating-related aspects, research has also found that the higher the resilience of college students, the fewer the symptoms of food addiction and eating disorders they exhibit (68, 69). These studies further support that resilience has a positive effect on the reduction of the rate of eating disorder symptoms. In addition, the resilience framework proposed by Kumpfer (70) explains that resilience can help individuals actively cope with and adapt to the impact of negative factors after encountering negative life experiences. The epigenetic model of the etiology of eating disorder symptoms indicates that life stress is an important cause of eating disorder symptoms (71). Obviously, high resilience can help individuals actively adapt to stressful events, which helps reduce the incidence of bad eating behaviors. Meanwhile, individuals with lower resilience may respond negatively to stress and traumatic events, and may adopt disordered eating, overeating, and other poor eating behaviors to relieve stress, which greatly increases the risk of developing an eating disorder.

Another important finding of this study is that resilience can mediate the association between PMPU and eating disorder symptoms. This result deepens our understanding of the underlying mechanisms of PMPU and eating disorder symptoms. Previous studies have also identified a potential mediating effect of resilience in the development of eating disorder symptoms; that is resilience could mediate the relationship between posttraumatic stress disorder symptoms and disordered eating in college women (69). In this study, the mediation mechanism can be divided into two stages: (1) PMPU-reduced resilience, and (2) lower resilience-induced eating disorder symptoms. The latter has already been explained above. For the former, some studies have focused on the relationship between PMPU and resilience (72), but as we mentioned earlier, there is also a lack of evidence from longitudinal studies. Our research indicates that PMPU and resilience are bidirectionally related, and early PMPU has a greater predictive effect on follow-up resilience. Considering that the prediction effect of PMPU at T1 to resilience at T2 was higher than the prediction effect of resilience at T1 to PMPU at T2, it can also be said that PMPU is an antecedent variable of resilience. Research has shown that resilience is an important internal resource formed in the development process of young people, and such resources can promote and protect healthy growth (73). However, research has also found that PMPU can reduce self-control (74), thereby consuming individual internal resources and reducing resilience. The possible explanation for the mediating effect of resilience is that PMPU may increase individual body image stress, consumes positive psychological resources, and reduces resilience to cope with stress, while low resilience makes individuals more likely to adopt poor eating behaviors, resulting in eating disorder symptoms. Therefore, if college students with PMPU can accept early psychological intervention programs to improve their resilience, such programs may, to a certain extent, be able to reduce their likelihood of developing eating disorder symptoms caused by PMPU.

According to our research, it may be a good idea to develop prevention and intervention programs related to PMPU and eating disorder symptoms in college students from the perspective of resilience. Previous randomized controlled trials conducted among American college students have found that interventions related to resilience significantly improved participants' mental health (75). A meta-analysis also showed that school-based resilience interventions can effectively reduce illicit substance use in adolescents (76). These studies suggest that interventions related to resilience may also have a positive impact on PMPU and eating disorder symptoms, but as far as we know, no relevant intervention studies currently exist. However, a meta-analysis also found that existing resilience intervention research has problems, such as the small intervention effect, small sample sizes, and poor compliance, and has made relevant recommendations for the development of high-quality intervention research (77). Therefore, we suggest that future research should learn from the problems and suggestions of previous studies, conduct resilience intervention studies on PMPU and eating disorder symptoms in college students, properly deal with all possible biases, and further understand whether resilience intervention can help reduce PMPU and eating disorder symptoms to provide a higher level of evidence for future prevention and intervention measures.

This study has the following advantages. First, as far as we know, this is the first study to investigate the longitudinal association between PMPU, resilience, and eating disorder symptoms, which provides a higher level of research evidence for understanding the direction of the association between the three. Second, we explored the mechanism of association between PMPU and eating disorder symptoms for the first time and found that resilience played a mediating role between the two, which provided a new direction for the prevention of eating disorder symptoms in college students. Third, all surveys were conducted using scales that have been tested by psychometrics, and the quality of the data is credible and reliable.

This study has the following limitations. First, we only conducted two waves of investigations. Although previous studies have suggested that two waves of research can also be used to test the mediation effect (78), since there is no continuous time relationship between PMPU, resilience, and eating disorder symptoms in the two waves of the present study, the mediating effect of resilience has a certain limitation. In the future, three waves of longitudinal study will be needed to test whether the mediating role of resilience can be replicated. Second, due to the short 1-year follow-up period, it remains unclear whether the longitudinal relationship of the three factors in this study will change over time. Long-term follow-up research is needed to further determine the direction of associations among these factors. Third, the two surveys were conducted in the form of self-reports, and the results may be subject to recall and information bias. Finally, this study only selected college students from one university as the research object, which may introduce selection bias. In the future, a multi-center research design will be needed to verify whether the results of this study are applicable to college students in other regions of China.



CONCLUSIONS

This study found that PMPU and resilience are predictive for eating disorder symptoms in college students. Resilience may play a mediating role in the prospective association between PMPU and eating disorder symptoms.
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Evolution in French University Students' Mental Health One Month After the First COVID-19 Related Quarantine: Results From the COSAMe Survey

Marielle Wathelet1,2,3,4*, Camille Vincent5, Thomas Fovet1,3,4, Charles-Edouard Notredame1,4, Enguerrand Habran6, Niels Martignène2,3, Thierry Baubet3,7, Guillaume Vaiva1,3,4 and Fabien D'Hondt1,3,4


1Univ. Lille, INSERM, Lille University Hospital (CHU de Lille), U1172—LilNCog - Lille Neuroscience & Cognition, Lille, France

2Fédération de Recherche en Psychiatrie et Santé Mentale des Hauts-de-France (F2RSM), Lille, France

3Centre National de Ressources et de Résilience Lille-Paris (CN2R), Lille, France

4Department of Psychiatry, Lille University Hospital (CHU de Lille), Lille, France

5Department of Public Health, Lille University Hospital (CHU de Lille), Lille, France

6Fonds FHF Recherche et Innovation, Paris, France

7Department of Infant, AP-HP, Avicenne Hospital, Child and Adolescent Psychiatry, Sorbonne Paris Nord, Paris, France

Edited by:
Agnes Lai, The University of Hong Kong, Hong Kong SAR, China

Reviewed by:
Abdullah Al Zubayer, University of Barishal, Bangladesh
 Anna Vittoria Mattioli, University of Modena and Reggio Emilia, Italy

*Correspondence: Marielle Wathelet, marielle.wathelet@chu-lille.fr

Specialty section: This article was submitted to Public Mental Health, a section of the journal Frontiers in Psychiatry

Received: 02 February 2022
 Accepted: 12 April 2022
 Published: 03 May 2022

Citation: Wathelet M, Vincent C, Fovet T, Notredame C-E, Habran E, Martignène N, Baubet T, Vaiva G and D'Hondt F (2022) Evolution in French University Students' Mental Health One Month After the First COVID-19 Related Quarantine: Results From the COSAMe Survey. Front. Psychiatry 13:868369. doi: 10.3389/fpsyt.2022.868369



Introduction: The COVID-19 related quarantine had negative psychological effects among University students. Evidence from previous epidemics suggests that negative psychological effects of quarantine measures can last or even worsen after the quarantine lift. The objective of this study was to assess the evolution of students' mental health and to identify factors associated with mental health outcomes 1 month after the lift of the lockdown.

Materials and Methods: This repeated cross-sectional study collected data during the first quarantine in France (T1, N = 68,891) and 1 month after its lift (T2, N = 22,540), through an online questionnaire sent to all French University students. Using cross-sectional data, we estimated prevalence rates of suicidal thoughts, severe anxiety (State-Trait Anxiety Inventory, State subscale), depression (Beck Depression Inventory), and stress (Perceived Stress Scale) at T1 and T2. Using longitudinal data (N = 6,346), we identified risk factors of poor mental health outcomes among sociodemographic characteristics, precariousness indicators, health-related data, information on the social environment, and media consumption, adjusting for baseline mental health status.

Results: We found lower prevalence rates of severe stress (21.7%), anxiety (22.1%), and depression (13·9%) one month after the quarantine compared to the quarantine period (24.8%, 27.5%, and 16.1%, respectively). The prevalence rate of suicidal thoughts increased from 11.4 to 13.2%. Regardless of the existence of symptoms during quarantine, four factors were systematically associated with poor mental health outcomes 1 month after the quarantine was lifted: female gender, a low feeling of integration before the quarantine period, a low quality of social ties during the quarantine, and a history of psychiatric follow-up.

Conclusions: The prevalence rates of severe stress, anxiety, and depression, although being lower than during the first lockdown, remained high after its lift. The prevalence rate of suicidal ideation increased. This stresses the need to consider the enduring psychological impact of the pandemic on students as a critical public health issue.

Keywords: COVID-19, pandemic (COVID19), quarantine, students, mental health


INTRODUCTION

On March 17, 2020, the French government mandated a quarantine on its territory, as many other countries did. This lockdown forbade all non-essential movements to limit the spread of the COVID-19 pandemic and lasted 8 weeks until May 11, 2020. If quarantine is one of the oldest tools to control contagious diseases, evidence from previous epidemics suggests that it also has a negative impact on the mental health of the population (1).

The negative psychological effects of the COVID-19 pandemic and related quarantine were rapidly confirmed (2), notably in University students, whose vulnerability to mental health problems is well-known (3). In France, the first measurement time (T1) of the repeated cross-sectional COSAMe study, conducted during the first lockdown period (from April 17 to May 4, 2020), revealed high prevalence rates of severe self-reported stress (24.7%), anxiety (27.5%), depression (16.1%), and suicidal thoughts (11.4%) among the 69,054 French University students who responded to the survey (4). Recently, a French study found that students reported more frequently perceived stress (33.1% vs 22.1%), anxiety (24.0% vs 14.7%), and depressive symptoms (32.5% vs 16.2%), as well as suicidal thoughts (11.7% vs 7.6%) than non-students during this period (5).

Evidence from previous epidemics suggests that the negative psychological effects of quarantine measures can last or even worsen after the quarantine lift (1). A recent review by Aknin et al. reports that, after an early peak, the psychological distress may have declined (6). While some studies showed a return to pre-pandemic levels after the first lockdown, other studies reported that the prevalence rates of mental health disorders, while being lower than those measured during the lockdown period, were still higher than estimates obtained outside any pandemic context (7, 8). The Lancet's COVID-19 Commission Mental Health Task Force recommends monitoring the mental health of populations over the next few years given the many warning signs that persist, beyond the first times of the pandemic (6). There are notably growing concerns about suicidal behavior (9, 10). If several sources demonstrate little change in suicide during the early months of the pandemic (6), the negative consequences of the pandemic on suicidal behavior could be delayed due to barriers to care access during the early stages of the pandemic (11), or due to the delayed economic consequences of the crisis, which are usually associated with an increase in suicidal behavior (12). France is particularly affected by suicide, with nearly 9,000 suicides per year. Suicide is also the second leading cause of death among young adults (15–24 years old), and the first warning signs have already been reported among this population: the consumption of anxiolytics, antidepressants, and hypnotics has increased during the first year of the COVID-19 pandemic, compared to the five previous years (13).

The present study used data from the COSAMe survey, including those collected during the second measurement interval (T2) 1 month after the first quarantine was lifted (from June 15 to July 15, 2020). At this time, the total number of confirmed cases of COVID-19 in France was nearly 173,000, and nearly 30,000 deaths were attributed to COVID-19. The aims of the study were: (i) measuring changes in prevalence rates of self-reported mental health symptoms (stress, anxiety, depression, and suicidal thoughts) using repeated cross-sectional data, and (ii) identifying factors associated with mental health outcomes 1 month after the lift of the lockdown, adjusting for baseline mental health status, using longitudinal data.



MATERIALS AND METHODS


Study Design and Study Population

To promote student participation at each measurement interval of the COSAMe survey, the French Ministry of Higher Education, Research, and Innovation asked all 82 French universities to offer their students the opportunity to complete an online questionnaire sent by email (target population: approximately 1,600,000 students). The first measurement time (T1) took place during the COVID-19 lockdown, between April 17 and May 4, 2020. The second measurement time (T2) occurred 1 month after the quarantine was lifted between June 15 and July 15, 2020. The eligibility criteria were being a University student and having resided in France during the first lockdown. Students who answered both T1 and T2 were linked using a pseudonymization method.

The CHERRIES checklist, recommended for reporting the results of Internet e-surveys, is available in Supplementary Table 1 (14).

This study was approved by a French research ethics committee, the Comité de Protection des Personnes Ile de France VIII, before its initiation. The protocol of COSAMe and detailed results of T1 have been published elsewhere (4).



Data Collected


Outcomes

We focused on the following 4 outcomes, collected at T1 and T2:

i suicidal thoughts, by asking participants whether they had experienced suicidal thoughts during the preceding month,

ii depression, using the validated French version of the 13-item Beck Depression Inventory (BDI-13) (15),

iii anxiety, through the validated French version of the 20-item State-Trait Anxiety Inventory, State subscale (STAI Y-2) (16),

iv stress, using the validated French version of the Perceived Stress Scale (PSS-10) (17).

Outcomes were the presence of severe self-reported symptoms, i.e., the presence of suicidal thoughts or a high score on at least 1 scale, as defined in the literature (i.e., PSS-10 >26; BDI-13 >15; or STAI-Y2 >55).



Covariates

Regarding covariates, we considered (i) sociodemographic characteristics (gender, year of study, being a foreign student, living area, living in a worst-hit department), (ii) economic indicators (housing quality, loss of income due to quarantine), (iii) health-related information (history of psychiatric follow-up, symptoms consistent with COVID-19 since the beginning of the pandemic, and physical activity during the quarantine), (iv) media or information data (consumption of media information related to the pandemic in minutes per day and perceived quality of information received), and (v) social support indicators (feeling socially integrated before the quarantine, having children, housing composition during the quarantine, concern for relatives' health, quality of perceived social relationships during the quarantine).




Statistical Analysis

Only students for whom full data was available were analyzed. The statistical analyses were conducted in three stages.

The first analysis described the crude prevalence rates of mental health outcomes at each measurement time as the number of prevalent cases divided by the total number of respondents. Gender- and degree-standardized prevalence rates were calculated using the University Students population 2019–2020 published by the French Ministry of National Education (18). These standardized rates were calculated excluding non-binary students since there is no available information regarding their proportion among students.

The second analysis assessed the association between quarantine and mental health outcomes. Bivariate analyses using Chi-2 tests compared proportions of mental health disorders at T2 (after quarantine) and T1 (during quarantine). Then, we carried out logistic regression models to assess the impact of no longer being quarantined (T2 vs. T1) on mental health, after adjustment for all covariates described in the previous section.

In the third analysis, only students who answered both T1 and T2 questionnaires were considered. To identify factors associated with mental health outcomes at T2, we performed multivariate logistic regression models for each outcome. Models were adjusted for all covariates, including mental health status at baseline (score above the threshold at T1 for stress, anxiety, and depression, or presence of suicidal thoughts at T1 for suicidal thoughts). Moreover, associations between suicidal ideation and other mental health disorders at T2 have also been studied using Chi-square tests.

Data analysis was performed using R version 3.4.2. The significance level was set at α = 0.05 and all tests were 2-tailed. Results of regression models are presented as adjusted prevalence odds ratios and 95% confidence intervals (aOR [95%CI]).




RESULTS


Repeated Cross-Sectional Data

In total, 96,861 students opened the questionnaire at T1, and 28,120 at T2. A total of 68,891 students fully completed the questionnaire at T1 and 22,540 at T2 (response rate: 4.2% of French University students at T1 and 1.3% at T2). The vast majority of the sample was made up of bachelor students at both T1 and T2 (80.4% and 77.4%, respectively). Women were over-represented whatever the degree (72.7% at T1, 72.5% at T2), and more than half of the sample were female bachelor students (58.8% at T1, and 56.4% at T2). Non-binary students represented 1.1% of the sample at T1 (N = 785), and 1.5% at T2 (N = 331).

Crude and standardized prevalence rates are described in Table 1. A significant (p <0.001) lower proportion of severe self-reported stress, anxiety and depression was measured at T2 [standardized prevalence rates (95%CI) at 20.1% vs. 22.4%, 20.8% vs. 25.5%, and 12.6% vs. 14.3%, respectively]. However, the proportion of suicidal thoughts increased (12.3% vs. 10.6%, p <0.001).


Table 1. Crude and adjusted prevalence rates of mental health outcomes at T1 and T2 in the whole sample (n = 68,891 at T1; n = 22,540 at T2) and detailed prevalence rates according to gender and degree.
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After adjustment, identical patterns were identified (Table 2): no longer being quarantined (T2 vs. T1) was significantly associated with a lower risk of severe self-reported stress [OR (95%CI) = 0.81 (0.77–0.86)], anxiety [0.74 (0.69–0.78)] and depression [0.81 (0.76–0.87)]. However, it was associated with a significantly higher risk of suicidal thoughts [1.13 (1.05–1.21)].


Table 2. Association between no longer being quarantined (T2 vs. T1) and mental health outcomes, in the global and the paired samples: results of bivariate and multivariate analyzes.
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Longitudinal Data


Mental Health Outcomes at T1 and T2

Characteristics of the paired sample (N = 6,346) are reported in Table 3. When considering only the students who answered both T1 and T2, we found similar prevalence rates of mental health outcomes to those observed in the full sample. At T1, among the 6,346 students who both answered T1 and T2, 795 (12.5%) reported suicidal thoughts, 1,653 (26.0%) severe stress, 1,658 (26.1%) severe anxiety, and 933 (14.7%) severe depression. At T2, they were 869 (13.7%), 1,432 (22.6%), 1,465 (23.1%), 900 (14.2%), respectively. For the association between the lift of quarantine and mental health outcomes, patterns were similar to those found in the overall sample, although not significant for depression (Table 2).


Table 3. Factors associated with severe symptoms at T2 (n = 6,346): results of the multivariate logistic regression models.
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Factors Associated With Mental Health Symptoms at T2

Factors associated with mental health outcomes at T2 are presented in Table 3. Excepted mental health status at baseline, four factors were significantly associated with all poor mental health outcomes at T2: female gender, low feeling of integration, low quality of social ties, and history of psychiatric follow-up. Concerning gender, aOR [95%CI] for female gender (vs male gender) was between 1.30 [1.01–1.67], p = 0.042 (for suicidal thoughts) and 1.38 [1.14–1.68], p <0.001 (for stress). Non-binary gender was significantly at risk for stress and anxiety. The lower the feeling of integration, the more students were at risk (aOR [95%CI] from 2.43 [1.86–3.17], p <0.001 for stress, to 4.40 [3.22–6.02], p <0.001 for depression). Concerning the quality of social ties during quarantine, students were more at risk when they reported a lower quality (aOR [95%CI] from 1.39 [1.12–1.71], p = 0.002 for anxiety, to 1.59 [1.23–2.06], p <0.001 for depression). This pattern was not as marked for suicidal ideation. Finally, compared to students without psychiatric history, those who reported a history of psychiatric follow-up were at higher risk of mental health outcomes [from 1.75 (1.44–2.12), p <0.001 for stress, to 2.14 (1.68–2.72), p <0.001 for suicidal thoughts].

Other factors were not associated with all mental health outcomes. Concerning demographic variables, students in master's degree were more at risk of anxiety than students in bachelor's degree [aOR (95%CI] = 1.24 [1.03–1.48), p = 0.021], and foreign students were less at risk of suicidal thoughts [0.44 (0.23–0.81), p = 0.007]. Regarding precarity, a loss of income due to the COVID-19 pandemic was at risk of suicidal thoughts at T2 [1.31 (1.02–1.67), p = 0.035]. An association was also found between anxiety and medium housing quality, compared to high quality [1.32 (1.07–1.64), p = 0.010]. But there was no association with low housing quality. Among social variables, a high level of concern for relatives' health was at risk of stress [1.63 (1.30–2.05), p <0.001], anxiety [1.30 (1.04–163), p = 0.022], and depression [1.36 (1.02–1.82) at T2], but no association was found with suicidal thoughts. Concerning media and information, low quality of the information received was associated with a higher risk of stress [1.47 (1.19–1.82), p <0.001], and anxiety [1.47 (1.19–1.81), p <0.001]. Media consumption for more than 2 h per day, compared to <15 min, was associated with an increased risk of depression [1.44 (1.02–2.02), p = 0.037], while moderate consumption (between 15 min and an hour) was protective of suicidal ideation [0.70 (0.52–0.94), p = 0.020 for 15–29 min, and 0.72 (0.54–0.95), p = 0.020 for 30–59 min]. Finally, regarding health-related variables, having experienced symptoms consistent with COVID-19 was significantly associated with stress, anxiety and suicidal thoughts at T2 [1.61 (1.34–1.94], p <0.001, 1.62 (1.34–1.95), p <0.001 and 1.35 (1.05–1.73), p = 0.019, respectively]. The year of study was significantly associated with worsening anxiety and depression, but patterns were unclear. A low practice of physical exercise (<15 min per day vs. more than 60 min), was associated with an increased risk of stress [1.34 (1.10–1.64), p = 0.004].



Association Between Suicidal Ideation and Other Mental Health Symptoms at T2

Finally, the prevalence rates of suicidal thoughts at T2 were significantly higher in students whose symptoms were severe at T2 (Table 4). Among students who reported severe symptoms of stress or anxiety, more than a third also reported suicidal ideation (38.5% vs. 6,5%, p <0.001 for stress, and 38.6% vs. 6.2%, p <0.001 for anxiety). This proportion exceeded 50% for those reporting severe symptoms of depression (57.6% vs. 6.4%, p <0.001).


Table 4. Association between suicidal thoughts and severe symptoms of stress, anxiety and depression at T2 (n = 6,346): results of the bivariate analyses.
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DISCUSSION

This study revealed lower prevalence rates of severe symptoms of stress (21.7%), anxiety (22.1%), and depression (13.9%) among University students 1 month after the COVID-19 related quarantine was lifted in France when compared to the quarantine period (24.8%, 27.5%, and 16.1% for severe self-reported stress, anxiety, and depression, respectively). Conversely, the prevalence rate of suicidal thoughts increased from 11.4% of the students during the quarantine, to 13.2% 1 month after the quarantine was ended. Overall, four factors, which had already been identified as risk factors for mental health disorders during the quarantine (4), were significantly associated with poor mental health outcomes (suicidal thoughts, severe symptoms of anxiety, depression, and stress) 1 month after the COVID-19 related quarantine was lifted: female gender, a low feeling of integration, low quality of social ties, and a history of psychiatric follow-up.

Regarding anxiety and depression, our results are consistent with the decrease in prevalence rates obtained by Lu et al. (19) in the only study that compared prevalence rates of mental health symptoms during and after a COVID-19 related lockdown period, although using different samples (19). In line with the particular vulnerability of the University student population to the psychological impact of the quarantine, we found higher prevalence rates of severe self-reported symptoms of anxiety and depression (22.1% and 13.9%, respectively) than Lu et al. (6.3 and 6.8%, respectively) who conducted their study in the Chinese general population. Importantly, although these prevalence rates were lower 1 month after than during the lockdown, they remained higher than before the COVID-19 pandemic. Indeed, a study involving 4,184 French undergraduate University students in 2017 reported prevalence rates of 12.6% and 7.6%, for depression and anxiety, respectively (20).

Regarding suicidal ideations, several studies found high rates of suicidal ideations during COVID-19 related quarantine (4, 21) but the present study is the first to assess and show increased suicidal ideation after a quarantine lift. This result is in line with observations made by the French Institute of Public Opinion (IFOP), which found that 17% of the participants with lifetime suicidal ideations reported having experienced them after the quarantine, compared to 11% during the quarantine (overall 20% of the sample reported lifetime suicidal ideation) in a survey of 2,000 participants, representative of the French population aged 18 and over, carried out in September 2021 (22). Importantly, we found more frequent suicidal ideations among students who reported other severe mental health symptoms after the lift of the quarantine, which is consistent with the high prevalence of suicidal ideations in people affected by psychiatric symptoms and disorders (23), including during pandemic crises (24). Loss of income, feeling of integration, and quality of social ties, which are well-documented predisposing factors for suicide (12, 23), were also significantly associated with an increased risk of reporting suicidal thoughts after quarantine. The female gender is also a well-known risk factor for depression, anxiety, stress, and suicidal ideation in the general population (25, 26). Among University students, while literature is inconclusive concerning depression, many studies have also shown that female students are vulnerable to these disorders (27). Beyond genetic and biological factors, the pandemic context may have reinforced inequalities, including those based on gender, as has been shown in previous epidemics (28). Furthermore, although the sample is smaller and subject to a lack of power, the proportions of mental health disorders among non-binary participants were particularly high and should be the subject of in-depth studies.

Considering that stressful life events, including natural disasters, precede many suicides and suicide attempts (23) and because suicidal ideation is an indicator of future suicide attempts, psychiatric disorders, and global impaired functioning (29–32), particular attention should be paid to the high prevalence rates of suicidal ideation in the student population during the COVID-19 pandemic. Moreover, recent estimations predict an increase in the number of suicides based on the expected number of job losses due to COVID-19 (12). Several recommendations have been formulated using examples from countries that have efficiently broken the link between unemployment and suicide rates and notably promote: (i) access to secondary prevention (treat disorders such as depression), (ii) active labor market programs, and (iii) gender equality in the workplace (33).

Some limitations should be considered in the interpretation of these results. First, although the number of respondents is large, it represents 4.2% of French University students at T1 and 1.3% at T2. Caution is therefore necessary before generalizing these results. Nevertheless, this problem is encountered in all large epidemiologic studies and does not systematically mean that a self-selection bias has altered the results (34, 35). Indeed, it has been shown that a low response rate in epidemiological surveys only marginally affects prevalence and association measures (34, 35). Besides, the prevalence rates were stratified by and adjusted for gender and degree, and multivariate analyses included gender and degree as a covariate. To control for potential confounding bias related to differences in sample characteristics from one measurement time to another, the multivariate models included all covariates, and a subgroup analysis on the longitudinal data was performed. Second, although validated, the questionnaires used for this study to identify mental health symptoms are screening but not diagnostic tools. However, a high score on these validated tests is highly correlated with the presence of a mental health disorder. Finally, the questionnaire did not include other risk factors that could be associated with suicidal ideation, such as substance use disorder or personal or family history of suicidal behavior (36).

As a whole, two main conclusions can be drawn from the present study. First, severe symptoms of stress, anxiety, and depression were less prevalent after than during the COVID-19 related quarantine among University students but remained more prevalent than before the pandemic. Second, suicidal ideations, which were already frequent during the quarantine, were even more prevalent after the lift of the quarantine. This stresses the need to consider the psychological impact of the pandemic on students as a critical public health issue, demanding an urgent and strong policy response. Future studies will necessarily have to assess the long-term consequences of this enduring crisis, with a special focus on suicidal behavior.
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Background: COVID-19 survivor's population is often associated with a long term impact on mental and psychological health. Recent included studies have also stated affliction of mental health due to fear of virus and preventive policies among the college students.

Objectives: The research was conducted to find the psychological and mental impacts of SARS-CoV-2 affliction among the students' survivors in the university.

Methods: The study design of the experiment was cross-sectional, sampling technique was non probability and sampling method being applied was convenience sampling. IBM Statistical Package for the Social Sciences version 20 was used for analyses. Descriptive data was examined and results were showed as mean and standard deviations, percentages, frequencies for continuous variables of IES-R scale (Intrusion, Avoidance, and Hyperarousal) using the total sample of n = 34.

Results: Out of 34 only 24 student survivors responded to the online survey post COVID-19 recovery, with an overall participation level of 71%. Grading was given for the total IES-R score which was subdivided into a predefined range. Out of 24 participants, 9 (38%) participants showed the symptoms of mild (n = 2)–severe (n = 7) psychological impacts. On correlation of factors total IES-R score and taste and sense of smell were moderately correlated. The ordinal regression for complete loss of sense of taste and smell was also significant.

Conclusion: The results from IES-R evaluation clearly outlines the presence of psychological sequels post recovery of COVID-19 episodes among the young college survivors. Complete loss of sense of smell and taste may be an indicator of psychological sequelae as compared to reduce sense of smell.

Keywords: psychological impact, cognitive impact, post-traumatic stress, SARS-CoV-2, post-traumatic stress disorders (PTSD)
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GRAPHICAL ABSTRACT. Psychological, mental health, and academic performance evaluation post COVID-19 infection among students.



BACKGROUND

Since the outbreak of a novel coronavirus in December 2019 (which was first termed 2019-nCoV, then later SARS-CoV-2) a series of unprecedented events followed with the epicenter being in Wuhan, China (1). The global threat situation as categorized by WHO's for the pandemic was “very high” as it spreads very quickly among the healthy and diseased population with a higher mortality rate (2).

A series of worldwide lockdowns were imposed causing anxiety, depression, stress and sedentary behaviors among the healthy and diseased population (3). A study analyzing the psychological impacts in Saudi Arabia of corona virus disease (COVID-19) found that almost one fourth of the sampled population experienced moderate to severe symptoms (4). It is usually observed that the mental health evaluation of persons exposed to such natural tragedy experiences frequently report emotional health issues including post-traumatic stress disorders (PTSD), anxiety, fear and depression (5).

The norms of COVID-19 prevention were strictly enacted in the country, still due to high transmission rate present with the virus (2) it has affected the student population. Though death in younger population may be rare but, they may suffer from disruptive and even life altering perceptions (6). Another surprising discovery of COVID-19 is that the people affected with even milder strain of the virus may have long term complications of the disease (7). Long term complications may range from cardiovascular, neurological and musculoskeletal complications and the most commonly reported long term symptoms are fatigue and breathlessness (7).

As the transmission of the virus is high thereby isolation of the affected population is required. During the quarantine period usually the patients report psychological discomfort which could result in mental health problems in long run (8). It's been proven that COVID-19 survivors experience COVID-19 stigma, fear of eminent death, which may have long term impact (9).

Now there are also mounting evidences in the researches to suggest that stress can be caused by the disease process, anxiety of spreading the disease to others and COVID-19 humiliations can cause feeling of dejection among the survivors (9). Some researchers also suggested that there appears to be an increased risk of psychiatric consequences among the survivors (10). A recently published study found after 6 months of follow-up, lone survivors were primarily distressed by sleep difficulties, fatigue, depression and anxiety (11). The aforementioned studies clearly outline the development of psychological issues in COVID-19. Hence, from the previous researches it's quite obvious that it will be of vital importance to measure the psychological impact among young survivors post COVID-19 infection.

Originally the impact of event scale (IES) was developed for people experiencing post-traumatic stress disorders (12). It is the most commonly used scale for measurement of stress, anxiety and depressive symptoms after a traumatic event (13). Lately another version of the Impact of Events Scale-Revised (IES-R) is being inducted which is a 22-item self-reported scale for trauma related distress, validated in people with traffic injuries (12). The scale also have been adapted to measure the mental and psychological stress arising among the COVID-19 Survivors (14).

Commonly identified stressors among the college students include academic pressure, environmental pressure, social and interpersonal pressure (15). To elaborate, the student population have often encountered an increased psychological or mental health issues during the COVID-19 pandemic (15). The postulated reasons could be due to stress from long hours of online classes, exams, assignment submissions, no practical exposure, no recreational activities due to series of lockdown which may have further amplified the social stigma and psychological impacts from COVID-19. However, still we need to analyze the mental and psychological states of college students post COVID-19 recovery.

Hence the need of the present study is to understand the psychological and mental health of young student survivors in Saudi Arabia after getting infected with COVID-19 infection. So, the present objective of the research was to find the impact on psychological and mental health of the students' survivors at the university post SARS-CoV-2 infection.



METHODS


Study Design and Sampling Technique

The study had university ethical clearance number, University Protocol Record ECM#2020-2501 and also registered at ClinicalTrials.gov with number # NCT04746443. The study was open for recruitment to the participants by December 2020. The study design of the experiment was cross-sectional, sampling technique being non-probability and sampling method being implied was convenience sampling.



Setting and Study Procedures

The study was conducted in King Khalid University, Saudi Arabia among the college going students of physiotherapy, radiology and medicine program. A prior consent was taken before they participated in the online version if IES-R. In the current study the participants were given online instructions and education related to the questionnaire in study, the associated advantages and risks and the way in which data from the participants will be used for analyses. The participants were also assured that under all circumstances anonymity and confidentiality of the participants will be maintained.

The participants were asked to join the experimental survey only when the active phase of the disease or related symptoms was over, that was mostly after 20th day, by then all study participants have recovered and resumed their diurnal activities and lifestyle. Before starting the survey, the participants were given sets of standardized instructions i.e., a brief how to fill the online survey. The IES-R is an easily self-administered 22-item questionnaire to evaluate the symptoms of posttraumatic stress disorder (PTSD) after any traumatic event. The scale consist of three parts mainly avoidance, intrusion, and hyper arousal. For each answers to the question it was rated using the score from zero to four, in the scale usually score of zero indicates “not at all” and score of four “extremely affected.” The overall score for IES-R was mainly classified as either into 0–23 which says the score is normal, a score of 24–32 predicts a mild affliction, score of 33–36 predicts moderate affliction, and a score >37 predicts severe psychological impact (4). Apart from the routine IES-R questions additional questions were also recorded like age, ethnicity, ability to smell, approximate date of the event and presence of any previous comorbidities.

The validity of IES-R is well-established to measure delayed onset of post-trauma frequencies. Such findings have already facilitated our understanding regarding evaluation and management in younger population in clinical and research scenario. Moreover, the scale also reports a high test–retest reliability among the affected population collected at 6-month interval (0.89–0.94) (16).

The inclusion criteria of the study were college going students who were tested positive on RT-PCR testing and exhibited symptoms in accordance with the guidelines laid down by ministry of Saudi Arabia. The exclusion criteria for the study was unwillingness to participate, negative RT-PCR testing, inability to understand the instructions for online survey, severe illness affecting cognitive and intellectual functions and hospitalization in ICU with mechanical ventilation. (https://www.moh.gov.sa/en/Ministry/MediaCenter/Publications/Pages/covid19.aspx).



Data Analysis

The analysis was conducted using IBM SPSS Statistics for Windows, version 24. Each question in the survey were compulsory, that is, it was required to be filled before proceeding to the next questions. An analyses which mainly comprised of sociodemographic characteristics and symptom profile data (age and sense of smell) was showcased as descriptive statistics. The outcomes of these investigations were then showed as percentages and frequencies for categorical variables and means and standard deviations for continuous variables using the whole sample of n = 34. The results of which are presented in Table 1.


Table 1. Baseline characteristics of the participants in the study.
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The mental affliction of SARS-CoV-2 pandemic was evaluated utilizing the scores of the IES-R results described as mean and standard deviation. Further in the evaluation Bivariate analyses for correlation coefficients was used to a certain the strength of association amid discrete variables and scores the subscales of IES-R (Intrusion, Avoidance, and Hyperarousal) and the level of significance for the analysis was kept at p < 0.05. An Ordinal regression model was created using score rating (normal, mild, moderate, severe) on the IES-R as a dependent variable, and independent factors like sense of smell and covariate being age to know the degree of association of independent variable with dependent variable.




RESULTS

All participants were from Aseer province, Saudi Arabia. A total of 34 students were established to have been infected by SARS-CoV-2 as also confirmed by the university record. The students of physical therapy, radiology and medicine programs were contacted through the online link, to fill the IES-R English version. A second reminder was sent after a week if in case the participants didn't respond to the first reminder. Out of 34 only 24 male students responded to the online survey with an overall participation level of 71%. Apart from IES-R additional factors like age, ethnicity, existing co-morbidity and ability to taste and smell were also reported.

The participant's average age was [Mean ± Standard deviation (SD)] 21.63 ± 1.27 years. According to this classification scores of each participant were analyzed which is presented in Table 2. Out of 24 participants, 9 (38%) participants showed the symptoms of mild (n = 2) –severe (n = 7) psychological impacts.


Table 2. Itemized response of participants for each questions of IES-R.
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Analysis of Participant's Response IES-R (1–22)

The frequency analysis of responses for each 22 items in the IES-R scale was done to know the individual effect on each participant, it has been summarized in Table 2.



Loss of Sense of Taste and Smell

Out of 24, 16 (66.66%) participants reported temporary, complete loss of sense of taste and smell whereas 1(4.17%) participant reported in temporary reduction in sense of taste and smell. The other 7 (29.17%) participants reported no loss of sense of smell during the COVID-19 infection process.



Psychological Impact as Measured Among Participants Based on Score of IES-R

The result from IES-R were interpreted under the pathological range and classified as per the scores from previous study (4, 17–19), usually a score >23 was accepted to be in line with mental affliction. The scores were hence classified as 23 or more (mild) for persons who still do not have full blown symptoms of PTSD or at least some of the symptoms. Score of 33 (moderate) and above this represents the best cut off for a probable diagnosis of PTSD and a score of 37 (severe psychological impact) or more is high enough to suppress the immune system's functions. Seven participants out of 24 had a severe classification according to the scoring system, 2 participants had mild affection due to COVID-19, whereas 15 participants had normal scores.



Correlation of Factors

Bivariate spearman correlation was done for factors like sense of taste and smell loss, age, IES-R total, intrusion, avoidance, hyperarousal scores. On correlation of factors like total IES-R score and sense of smell was significant with moderately negative association (−0.58*, p = 0.003). Whereas, intrusion (0.11, p = 0.79), avoidance (−0.23, p = 0.59), hyperarousal (−0.11, p = 0.84) and age (−0.31, p = 0.14) aspect of IES-R was found to have very weak to weak correlation respectively.



Ordinal Regression

A regression model was created using score rating (normal, mild, moderate, severe) on the IES-R as a dependent variable, independent factor as sense of smell and covariate being age. The model of fitting information was significant at p = 0.02 (which implies we reject the null hypothesis i.e., there was a significant difference between the baseline model (dependent variables) to final model (independent variables), goodness of fit the Pearson value was > 0.05 signifying a good statistical model between observed data and the fitted data in the model. A variance of [Pseudo r2, (Nagelkerke)] 44.2% was found, which tells us the proportions of variance as explained by the independent variable on the dependent variable in the regression model. The parameters estimate for age had a value of −0.45 which was non-significant and for complete loss of sense of smell the estimate was −19.3 which was significant, for reduction in sense of smell the estimate was −0.356 with a non-significant. Thus, implying a significant difference between the IES-R score ratings of participants with complete loss of sense of smell as compared to reduced or normal sense of smell. In addition, the test of parallel lines was non-significant.




DISCUSSION

This is the first study with the primary aim to address the psychological and mental impacts among young student's survivors post COVID-19 infections.

In the present study post COVID-19 infection, 38% of the population showed the symptoms of mild to severe psychological impacts. A study on anxiety and depression among COVID-19 survivors found that infection triggered turbulences in the immune system may start a vicious inflammatory cycle which may lead to psychiatric issues or worsening of symptoms among the survivors (20). It now evident that the psychiatric sequel to the infection may be caused by the virus or by psychological stress factors like social isolation, social stigma, rejection and living in limbo due to the risk of fatalities (9, 20). The immune reaction in the body to the coronavirus may pave way for local and systemic inflammatory process (20, 21) leading to insomnia and further aggravation of the impending psychiatric responses.

Almost 29% of the population abstained from answering the present surveys. A postulated reason could be social stigma. Social stigma in COVID-19 may be defined as a state in which people with potential source of infection may be excluded from daily social practices posing a risk to the active social living in the society (22). The magnitude of the problem may further be amplified with perceived racial, religion, tribe or caste discriminations (23).

Another interesting finding of the current study was loss of LOTAS among the participants which was found to be approximately 67%. In addition, LOTAS was found to be associated with the severity of the IES-R. Though the exact mechanism highlighting it isn't evident but this problem has been primarily postulated to central nervous system dysfunction (24) raising the wide possibilities for variety of emotional disturbances among the population. The present study is in line with studies which outline olfactory dysfunction to be strongly associated with psychological sequelae. Though the study didn't report any mortality among the participants, which is also commonly associated with loss of sense of smell and taste (24) among the afflicted population.

The diagnostic ability of IES-R which compared war survivors from two large populations found the self-reported questionnaire to be clinically useful in screening patients of post-traumatic stress disorders (PTSD) (25). The authors also found that cut-off scores from 22, 30, 33, and 44, respectively are linked with good to excellent sensitivity (25). Even in the present study it's evident that the college going students did suffer from traumatic episodes post COVID-19 recovery.

The biological links between COVID-19 and mental health among survivors certainly cannot be ignored. The immune-inflammatory modulation during COVID-19 and recovery may pave its way for mental illness (26). There is a need for development of student counseling strategies to control and minimize the long-term mental impacts among them. To add further, there is also a need to establish an online mobile helpline support for younger survivors', increase awareness regarding coping up strategies and assessment of interpersonal problems (27) will play a foremost role in promoting wellbeing. A metanalysis has also concluded that the mental health interventions can play a positive constructive role for promoting metal wellbeing among the survivors of COVID-19 (27).

In the present study 2 obese students were also afflicted with COVID-19. The prevalence rate of metabolic syndrome in Saudi Arabia is already found to be near about 39.8% according to the data obtained from National Cholesterol Education Program and Adult Treatment Panel III (NCEP ATP III) (28), further studies also suggest that prevalence of overweight, obesity, hypertension and diabetes are also high in the region (29). These factors will accelerate the unfavorable outcomes among the survivors. A study outlined that obesity and pre-existing co-morbidities may increase the admissions to intensive care unit, lung damage and mortality among those affected by the SARS-CoV-2 virus (30). To add further, there is still ambiguity in data how the presence of comorbidities may affect the COVID-19 disease process in the younger population with economic, geographic and biological differences, hence there is better need for guidelines for rehabilitation and decision making process for children's, adolescent and young adults affected (31).

The current need is to develop a model for younger population afflicted by COVID-19 (Figure 1) in academic institutions. There is strong evidence that exercises may not only modulate cardiovascular risk factors but can also promote a feeling of wellbeing among those affected with COVID-19. It is also vital to encourage students post COVID-19 recovery to participate in mild to moderate activity as a strategy for self-management of anxiety and mood problems (32) among those affected. It is also reported that sports person who are physically active pose a lesser risk of transmission (33) a postulated reason could be physical activity modulate the immune defense mechanism (34) and a recent guidelines also emphasizes the need for staying active due to its multiple optimistic effects with the requirement to bring together clinical services together to address the current issue (35).


[image: Figure 1]
FIGURE 1. Outlines the Counseling model to be used in the academic institutions if an individual gets afflicted with COVID-19.



Study Strength and Limitations

The study foremost strength is to identify the existence of psychological and mental health issue post COVID-19 episode among the survivors at the university. The severity of the IES-R score may depend on the complete loss of taste and sense of smell. The study also emphasizes the need for the development of an academic counseling model to be used at the college and university level to address the issue as it may affect the academic performances of the students. The notable limitations were a smaller sample size, as the incidence rate was lesser during the study period. Additionally, other factors were not included such as socio-demographic factors, gender, BMI, Hospitalization/ home isolation, treatment, prior physical activity levels which are known independent variables and could have influenced the mental health. A part from that all the participants were male who were included in the study and didn't had any previous history of mental or emotional illnesses.




CONCLUSION

The study clearly outlines the presence of psychological sequels post recovery of COVID-19 infection among the young college going population. The students with complete loss of taste and smell may be more adversely affected than those who didn't experience the complete loss of taste and smell. It is also quite evident that there is a need for academic counseling models for the students affected.
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Background: The COVID-19 pandemic has caused overwhelming changes in individual and community daily-life, resulting from the public health measures implemented to contain it, and also from its psychological and socio-economic consequences. These shifts and consequences impacted the entire population, but some groups are more likely to be affected by these changes, including higher education students.

Objectives: a) to investigate mental health status and its determinants among higher-education students in Portugal and Switzerland; and b) to explore adjustment patterns used by these students to overcome the impact of the COVID-19 pandemic.

Methods: A cross-sectional study with a mixed-methods sequential explanatory design was conducted in two phases. First, an online survey was conducted among higher education students in Portugal and Switzerland, in Portuguese and French respectively. A convenience sampling method was used. Second, some participants from the first phase were invited to participate in four online focus group discussions (two in each country) using a maximum variation sampling method.

Results: The survey was answered by 1,880 students. Portuguese students revealed higher levels of stress and anxiety, but lower depression symptoms and less resilient coping compared to Swiss respondents. Hope was identified as an explanatory variable for mental health symptoms in students from both countries. In the focus groups (n = 27), 13 adjustment strategies were found, which were subdivided into three spheres: personal, social, and contextual.

Conclusions: The results suggest that the COVID-19 pandemic had a mild to moderate impact on most of the evaluated mental health variables. Nevertheless, the students reacted and mobilized positive short-term strategies, which need to be reinforced in order to prevent long-term psychological harm. In addition, our results can inform psychosocial interventions to minimize psychological impact, anxiety, depression, and stress due to sanitary crises or other population-wide problems or disasters.

Keywords: Portugal, Switzerland, COVID-19, psychological impact, higher education, coping strategies, mixed-methods study, students


INTRODUCTION

COVID-19 has brought physical, psychological, and social hardship to populations around the world. Arguably, the pandemic represents a “perfect storm” for mental health due to its prolonged and unpredictable character, based on an unfamiliar and invisible danger, and its real threat to lives and livelihoods (1).

Among the “at-risk” population, higher-education students have the dual characteristic of being vulnerable to stress and anxiety, and of potentially being able to embrace new technologies or new situations more readily than other groups. The former is evident from studies that pre-date COVID-19. Before the pandemic, “many students across the globe experienced high levels of anxiety, depressive moods, lack of self-esteem, psychosomatic problems, substance abuse, and suicidality” (2). A recent meta-analysis revealed that the prevalence of depression (39%) or anxiety (36%) among college students greatly increased during the COVID-19 pandemic (3). Another systematic review reported a general prevalence of anxiety in Europe as high as 51%, above that in Asia (33%), but lower than in the USA (56%) (4). In various studies, female gender, social isolation, student status, and low quality of social relations were identified as risk factors for lower mental health (5–7).

Although several studies have focused on the mental health of higher education students, there is a scarcity of studies documenting a holistic portrayal of associations between mental health and protective variables, such as hope and resilient coping. Students seem vulnerable to the negative effects of the pandemic and few studies find significant signs of resilience, such as the use of effective coping strategies (6). Moreover, no study used mixed methods to gain a better understanding of how COVID-19 affects mental health and what coping strategies students may employ in response.

The transactional model of stress by Lazarus and Folkman (8) served as the theoretical underpinning of the current study. It posits mutual interactions between people and their environment and suggests that the stress response is highly influenced by individual appraisal processes (9). This rationale underlies the interplay between physical, psychological, cultural, and social elements and their relationships with mental health, psychological well-being, and social functioning (10). As situations vary between countries, an investigation of the mental health and coping abilities of students under COVID-19 seemed of particular interest, if spanning culturally different settings. This study focuses on students in two middle-sized European countries, Portugal and Switzerland, which in December 2021 had a similar number of registered cases of COVID-19: around 1.3 million, for total populations of 10.3 and 8.6 million inhabitants, respectively (11).

The pragmatic aims of this study were: a) to investigate mental health status and its determinants among higher-education students in Portugal and Switzerland; and b) to explore adjustment patterns used by students to overcome the impact of the COVID-19 pandemic.



METHODS

The study followed a mixed-methods approach with a cross-sectional explanatory sequential design, beginning with a quantitative phase that supplied context and participants for the subsequent qualitative phase (see Figure 1). Afterwards, the findings of the quantitative and qualitative phases of the study were combined (12).


[image: Figure 1]
FIGURE 1. Process flow diagram of the procedures for this sequential explanatory mixed-methods study.


The two parts of this international study were as follows:

a) an online survey (quantitative) assessing the mental health status and psychological responses of higher-education students during the COVID-19 pandemic;

b) a Focus Group study (qualitative) discussing the strategies adopted by students to face the COVID-19 pandemic.

Ethical approval to conduct this study was obtained from the Ethics committee in Portugal (CE/IPLEIRIA/22/2020) and Switzerland (swissethics/CER-VD-2020-02889). Informed consent was obtained from all individual participants included in the study.


Phase I: Quantitative Phase
 
Data Collection

This cross-sectional study involved students from Portuguese and Swiss higher-education institutions. Adults enrolled in education levels above high school, including undergraduate and graduate programs, were considered eligible. The age composition of students in this type of programs is very heterogenous, reflecting actual aging societies and lifelong learning concept. For that reason, no age limit was imposed. Students participating in Erasmus or other mobility programs were excluded. Participants were recruited using convenience sampling. Email contacts of interested participants were recorded in phase I, so they might be invited to participate in the qualitative phase. The total target population of Portuguese and Swiss higher-education students (4 Portuguese institutions and 4 Swiss institutions) was estimated at 61.000 individuals (13). The minimum sample size (n = 385) was calculated considering the most conservative scenario (a proportion of 50%), a level of confidence of 95%, and an error margin of 5%. Data were collected between April 2020 and June 2021, via an online survey, sent by the institutions who participated in the study, including:

a) Sociodemographic and health information: gender, age; marital status; level of studies; study area; employment (if applicable); household size; perceived health status (using a scale ranging from 0 [worst] to 100 [best] respondents rated their own physical/mental and overall health); and history of chronic disease.

b) The Depression, Anxiety and Stress Scale-21 (DASS-21) (14), in Portuguese (15) and French (16), to assess psychological distress experienced in the preceding week, using recommended cut-off points (17). Internal consistency (Cronbach's alpha) in this study for depression, anxiety, and stress was 0.92, 0.90, and 0.92, respectively, indicating very good reliability.

c) The Herth Hope Index (HHI), with 12 items designed to measure hope in adults, in Portuguese (18) and French (19). Internal consistency (Cronbach's alpha) in this study was 0.97, indicating excellent reliability.

d) The Brief Resilient Coping Scale (BRCS), a 4-point measure to assess an individual's tendency to cope adaptively (20). The Portuguese version was validated by Pais-Ribeiro and Morais (21), and the French version was translated by Ionescu (22). Cronbach's alpha for this study was 0.79.

e) The Impact of Event Scale-Revised (IES-R) (23), with 22 items describing distress experienced in response to traumatic events. This reliable and valid measure was used in Portuguese (24) and French (25). Internal consistency in the present study was excellent (Cronbach's α = 0.95).



Statistical Analysis

Data were analyzed using SPSS Version 28. Descriptive data analysis was performed. Associations and/or differences between variables were determined with univariate and multivariate analyses. A linear regression model was used to evaluate the predictive capabilities of the independent variables with respect to the corresponding decision variables (anxiety, stress, and depression). A 0.05 level of significance was used.




Phase II: Qualitative Phase
 
Data Collection

Phase II of this study was qualitative research to obtain additional insights into the online survey responses by carrying out Focus Group Discussions (FGDs). Before conducting the FGDs, the authors developed questions based on previous research (13, 26) enabling the acquisition of information regarding the strategies adopted by students to promote better psychological adjustment during the pandemic crisis (13). Participants who completed the anonymous online survey had the option to provide their contact information (e.g., email) if they were interested in participating in the FGDs. Eligible students were selected for the FGDs using a maximum-variation sampling method, creating a heterogeneous purposive sample. Four FGDs (two in each country) were conducted using Microsoft Teams and transcribed in full. In each country, the same non-directive moderating style was used to promote interactions between participants. Each FGD took approximately 60–90 min.



Data Analysis

The data were coded and inductively analyzed using a thematic analysis approach (27). WebQDA software was used for qualitative data management (28). The research teams from each country examined qualitative data separately. Swiss and Portuguese data were then merged and analyzed together for common themes and patterns. Themes were identified inductively by two researchers from each country and discussed with the entire research team until consensus was reached. Verbatim quotes from participants were translated from the original into English by a bilingual researcher and used as examples when presenting results. Themes and subthemes were represented using coding trees to illustrate conceptual relationships between the emerging codes. Example extracts from participants were numbered according to FG (1-4), with nationality (PT/CH) in brackets.



Validity

The validity of a mixed-method study depends on both the quantitative and qualitative phases. Potential validity threats were minimized by using a large sample size in the quantitative phase, by selecting maximal variety (based on results obtained in phase I) between the participants selected for the FGDs, and by focusing equally on the validity of the two phases (12). To ensure trustworthiness, the researchers were deeply involved in data handling and maintaining rigor during data analysis. The research team adopted a pragmatic stance, integrating the rationale of different methodological approaches (12), and including nurses involved in academic teaching and with practical nursing expertise (AQ, MAD, CL, FSM, TCN, and ZC), as well as a psychologist (DA) and a public health researcher (DC).





RESULTS


Quantitative Phase
 
Sociodemographic and Health-Related Characteristics of the Study Sample

Of the 1,880 participants in the survey, 1,522 were from Portugal and 358 from Switzerland (see Table 1). The mean age of participants was 23 years (SD = 6.5) (range 18–59). Most participants were female (88.6%) and single (over 91.2%). Regarding the level of studies, 81.3% (n = 1,528) were currently undergraduate students (Bachelor's degree), 38.4% in the field of health area, and 27.6% (n = 518) declared being employed. The majority declared no chronic illness, but 13.4% (Switzerland) and 26.3% (Portugal) indicated they lived with elderly or chronically ill people.


Table 1. Association between the sociodemographic/health variables and participants country of origin (n = 1,880).
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Regarding sociodemographic and health-related variables, statistically significant differences were found between the participants from both countries of origin, except for marital status (p = 0.123). A comparison of perceived health status, psychological impact, hope, and coping between the two countries is shown in Table 2. Portuguese respondents reported higher levels of perceived health status compared to Swiss students. However, the severity of psychological impact appeared to be worse in Portuguese students compared to Swiss students (p < 0.001). The overall sample had a mean depression score of 7.0 ± 5.6, mean anxiety of 5.2 ± 5.3, and mean stress of 8.2 ± 5.6. Students from Portugal reported higher levels of stress and anxiety, but lower depression levels compared to Swiss respondents (p < 0.001; with negligible Cohen's effect size).


Table 2. Comparison of perceived health status, psychological impact, hope and coping between the two countries (Portugal vs. Switzerland; n = 1,880).
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The overall mean hope score (HHI) was 35 (SD = 6.4) (range, 12–48). The BRCS score shows that 1,129 (60.1%) participants had low, 485 (25.8%) moderate, and 263 (14%) high resilient levels of coping. Compared with the Portuguese sample, Swiss participants had significantly higher resilient coping scores, but lower global hope scores (p < 0.001 in all cases).

The IES-R global mean score was 31.7 ± 19.3 (range, 0–88). Statistically significant differences between the two groups emerged for this scale, with the Portuguese sample reporting higher psychological impact compared with the Swiss sample (p < 0.001; with a small Cohen's effect size).



Prevalence and Severity of Mental Health Symptoms and Psychological Impact

The results of the IES-R were as follows (see Table 3): no impact in 37.6%, mild psychological impact in 16.3%, moderate in 5.6%, and severe in 40.5%. Compared to the Swiss sample, Portuguese students had significantly higher scores on the IES-R scale with p-values < 0.001.


Table 3. Prevalence of mental health symptoms and psychological impact between the two countries (Portugal vs. Switzerland; n = 1,880).
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According to DASS-21, students with clinically significant anxiety were 44% of the total sample. The sum of clinically significant stress was 34.1%. Those with clinically significant depression were 31.7%. Among Swiss participants, respectively 31.2, 21.6, and 45.6% had symptoms of stress, anxiety, and depression above the normal range. More than half of the Portuguese students (64.3%) had normal scores on the stress subscale, but 29.7% were in the mild range, and 6% could be classified as moderate. Regarding anxiety, 63.8% of the total sample had symptoms in the normal range; 12.5% were mild; 15.4% were moderate; 6.6% were severe; and 1.6% were extremely severe. A normal level of depressive symptoms was present in 71.5%, mild in 11.4%, moderate in 16.2%, and severe in 1% of the total sample.

As indicated in Table 3, in almost all the variables under study (except for stress), the COVID-19 pandemic had a more negative impact on Portuguese students than on Swiss students; these differences were statistically significant (p < 0.001).



Factors Affecting Depression, Anxiety, and Stress Among Students

As shown in Table 4, the perception of mental health state and hope were negatively correlated with stress in both samples. Similarly, perception of mental health state and hope were negatively correlated with depression. In Portuguese students, resilience (β = 0.161, p < 0.001) played a protective role relative to depression. Anxiety, perception of mental health (β = −0.98, p < 0.001), and hope (β = −0.182, p < 0.001) were negatively correlated with depression in the Portuguese sample. In Swiss students, hope and overall state of health were negatively associated with anxiety, while resilience (β = 0.166, p = 0.035) was a positive predictor of good mental health. Hope was found to be a significant explanatory variable for all mental health symptoms, in students of both countries.


Table 4. Multivariate logistic regression analysis associated with student stress, anxiety, and depression (n = 1,880).
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In the Swiss sample, the model showed a predictive capacity ranging from 25.1% for anxiety to 49% for depression symptoms. In the Portuguese sample, explained variance ranged from 25.4% for anxiety to 44.2% for depression. Both models proved satisfactory (29) presenting F values with high statistical significance (p < 0.001); and all t-test values were significant at p < 0.001.




Qualitative Phase

The four FGDs relied on a total of 27 participants (Switzerland: 15 participants for 2 FGDs; Portugal: 12 participants for 2 FGDs). Using thematic analysis, 13 subthemes were extracted and classified into three main themes – or spheres – concerning the adjustment strategies adopted by students (see Table 5).


Table 5. The coding structure of main themes, subthemes and quoting passages.
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The first theme was related to the personal sphere, where students developed the most adjustment strategies in both countries. They referred to an opportunity for personal growth and adaptability. Portuguese students talked about a “window of opportunity” to be involved in academic and professional projects, although students in Switzerland did not mention this point. Focusing on work-life balance was a strategy mentioned in both countries, mostly by organizing and separating work from private life. Self-care through the adoption of healthy lifestyles was also important and was mostly related to physical activity and/or eating habits. Being compassionate with others emerged as a strategy that helped put things into perspective and remain aware of one's role in helping and protecting others, either directly through volunteer work or indirectly by staying at home and avoiding contacts. Students reported feeling overwhelmed by the quantity of information from different media and felt the need to select the most useful sources. Compliance with sanitary measures was an essential strategy that emerged in both countries with some differences, especially concerning the different waves of the pandemic.

In the social sphere, students evoked new ways of communicating via digital networking to compensate for the lack of physical proximity and stay in safe contact with friends and relatives. Portuguese students mentioned new ways of being physically close, such as communicating through a window or from a balcony, while students in Switzerland found alternative ways of socializing by going for physically distanced walks with friends. A strategy that was greatly discussed in all FGs was the importance of being with family and friends. Students felt more aware of the importance of cultivating these relationships and giving value to time passed with loved ones.

In the contextual sphere, students of both countries talked about the importance of adapting the “teaching/learning” environment. They found themselves in a new situation and had to adapt almost constantly to new ways of studying and learning online. Even in difficult situations, advantages were perceived by some students, such as not having to commute to the university. Tailored teaching support was a significant strategy, especially in maintaining their motivation. Portuguese students brought up that school support services helped them deal with certain difficulties, but this was not mentioned by students in Switzerland.




DISCUSSION

This study set out to investigate the psychological and mental health responses of higher education students during the COVID-19 pandemic, and the coping strategies patterns they used to manage or deal with the pandemic. We found that 31.7, 44.0, and 34.1% of the participants had depression, anxiety, and stress symptoms, respectively. These rates were lower than in previous studies. For example, a meta-analysis (30) found a higher prevalence of anxiety and depression in pandemic-affected college students. In Switzerland, a survey conducted in April-May 2020 found that 85.8% of surveyed undergraduate students reported symptoms of anxiety, although in most cases the symptoms were mild (63.3%) (31). Another study, with 1,075 Portuguese and Spanish undergraduate students in April-May 2020, revealed high levels of perceived stress (51.9%) (32).

These differences may be related to when data was collected. Higher levels of depression in Switzerland and of anxiety and stress in Portugal suggest timing of data collection is relevant when investigating the prevalence of mental health symptoms. Recent findings seem to indicate that feelings of overwhelming, stress and anxiety were higher in the early months of the pandemic (33, 34). This evidence confirms the relevance of our results from students in Portugal, where data collection started 1 month after the outbreak of the pandemic. However, depressive symptoms, which include feelings of sadness, loss of interest and pleasure in activities, as well as disruptions of daily life, may remain high or even increase during a pandemic due to social isolation and physical distancing (35). This may explain why the Swiss students in our study had higher depressive symptoms: their data collection began 12 months after the start of pandemic.

Our results show that the COVID-19 pandemic had a worse impact on Portuguese than Swiss students. We hypothesize that this may be related to cultural differences. The Portuguese population is predominantly Catholic, with a close-knit family ethic, and experienced the pandemic as markedly disruptive, breaking family ties due to social restrictions, and highlighting rooted fatalistic values (36). Although Switzerland generally scores highly on individualism, Swiss society is also characterized by adherence to rules – a characteristic linked to federalism (a defining attribute of the Swiss political system) and a collective mind-set (37). In such a cultural setting, individuals may attribute high value to the group, thus reducing the personal negative impact of external adverse events. Finally, trust toward scientists is higher in Portugal than in Switzerland (37); such trust may not have been an advantage in the initial phases of a pandemic that caught most scientists by surprise.

Resilience and hope feature prominently in our study, but to our knowledge they have rarely been used when investigating student reactions to the COVID-19 pandemic. Our research stresses the protective role of hope in the mental health status of students. Similar results have highlighted the protective benefits of hope on cognitive abilities in uncertain times (38, 39) and that hope can be a predictor of active coping styles adopted by students (40). Nevertheless, most of our participants had low levels of resilient coping. A possible reason is that the pandemic led to increases in anxiety and depression, but also undermined personal resilience (41).

Our qualitative findings in both countries showed that students developed adjustment strategies mostly in the personal sphere. Confinement and isolation may have made students more introspective, leading to solitude and, in turn, to the development of such strategies. As shown by Höglinger and Heiniger (42), feelings of solitude have been reported as being difficult to manage through the different pandemic waves. The adjustment strategies reported in our study are consistent with coping strategies reported by authors such as Shanahan et al. (43) and Burton-Jeangros et al. (26), who found that frequent use of strategies like keeping a daily routine, reappraisal/reframing, engaging in hobbies and activities and staying connected with others were associated with reduced distress (26, 43). Such approaches are needed to boost resilience factors protecting the individual against psychological distress (6).

Students reported using social media and technology to maintain contact with family members and find information, an important coping strategy to deal with the pandemic lockdown found on other studies (34, 42, 44). This fits well within the concept of digital natives (45): many of today's students feel comfortable with technology from an early age and consider it an integral and necessary part of their lives. Our study supports this concept, especially the positive aspects of social media exposition, such as social connectedness, normalization of behaviors, compliance with government directives and access to support groups. Unsurprisingly, students mainly had a positive attitude toward online teaching and learning activities (46). Nevertheless, some scholars (45, 47) point out negative consequences such as loneliness, psychological distress, sleep deprivation, emotional anxiety, the spread of misinformation, and difficulty to discern facts from fiction.

The findings of this study suggest that the COVID-19 pandemic had a mild to moderate impact concerning most of the evaluated mental health variables. Nevertheless, the students reacted and mobilized positive short-term strategies that should be reinforced in order to protect them from long-term psychological harm. Furthermore, these strategies help students to stay mentally healthy and mitigate delayed-onset post-traumatic stress disorder during the COVID-19 pandemic (48).


Implications for Practice, Research, and Policy

At a practical level, we suggest that higher education institutions reorganize teaching methods that provide greater consideration for student psychosocial functioning. Goal 3 of the 2030 Agenda for Sustainable Development (49) underlines the importance of new learning methodologies to promote self-care and personal knowledge for good mental health. Other recommendations include increasing social support (e.g., peer support system and professional mediation), which have the potential to alleviate the mental health burden. We also suggest designing or tailoring university-based interventions (e.g. psychoeducation, emotional self-regulation, positive mental health promotion) to address student biopsychosocial needs (50).

At a research level, it is necessary to anticipate future crises and prepare for the transition to the post-COVID-19 world. We need to understand the implications of pandemics on the development of the academic, professional, and personal paths of students. Generally, our understanding of student health must integrate knowledge of their pre-existing health conditions. Future research would benefit from a prospective study with a comparison group that would help understand the longer-term impact of epidemics on the development of psychopathological symptoms. Also, studies investigating longitudinal data on risk and protective factors (e.g., substance use, coping strategies, satisfaction with life, social support, family and peer relationships dynamics) would be helpful.

At a policy level, we believe countries should introduce new forms of mental health support, including information materials (mostly online) and mental health support phone lines. It may be worthwhile to shift some mental health services to a telemedicine format and increase investment in mental health (51). Moreover, the COVID-19 has provided opportunities to build on positive innovations: the flexibility of community-based care, digital healthcare, and the connection of physical and mental health (52).



Strengths and Limitations

Our results provide a theoretical basis for a broad audience of educators and researchers and may add to a better understanding of the impact of COVID-19 on higher education. Another strength is the mixed-methods research design and the use of valid and reliable instruments. The multicentric online survey provided broad ecological validity, while the focus groups brought explorative depth and consistency, and raised factors that could potentially mitigate some of the negative impacts. Despite these strengths, this study has some limitations. First, data collection did not occur at the same time in each country, because each was submitted to separate ethics committees that did not operate under the same rules or at the same speed. Second, there is an absence of information on pre-existing mental health conditions, which we suggest should be included in future research on the topic. Third, the use of non-probability sampling procedures and self-reporting measures limit the representativeness of the study. Fourth, the sample lacks homogeneous criteria since most of the participants were female with Portuguese nationality. Lastly, our conclusions are based on cross-sectional data, so we are not able to report on changes over time and establish causality.




CONCLUSION

Our findings support the idea that the COVID-19 pandemic has a significant impact on the mental health of higher education students. In the future, it would be desirable to focus on positive ways of coping and the potential of hope in this regard. Based on our results, positive coping and hope should be integrated into the standard training of students across all study areas. Indeed, a greater focus on protective factors may be a promising way to prepare students – and others – for future hardships, at individual, community, and societal levels.
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This study aimed to evaluate the influence of different narrative scenarios regarding students' intentions to undergo diagnostic screening for hepatitis C, and whether gender identification with the characters of the scenario could influence the students' intentions to undergo a medical test. A sample of 600 participants was administered three narrative scenarios with different frames (positive, negative, and ambivalent), including two gender options (male and female) for the main character of the story. A statistically significant three-way interaction between scenario, gender identification, and time resulted. There were significant simple main effects on the intention to have a diagnostic test for hepatitis C for the scenarios with the protagonist of the same gender as the participant and after the administration of the negative scenario. The use of a negative scenario with the same gender character was always more effective than the use of a positive framed scenario, even though there was a high level of knowledge regarding the disease. Personal diagnostic testing was not directly associated with knowledge regarding the infection. The findings of this study can ultimately help policymakers develop communication campaigns adapted to target populations such as college students, in order to raise awareness of the risk, promote prevention and behavioral change, and encourage medical screening.

Keywords: hepatitis C, risk perception, early detection intention, narrative scenarios, gender identification, effective communication, university students


INTRODUCTION

Hepatitis C is a major health problem that consists of the inflammation of the liver caused by hepatitis C virus (HCV) infection. HCV can have both acute and chronic consequences, and it is one of the leading causes of cirrhosis and hepatocellular carcinoma (1, 2). New HCV infections are usually asymptomatic, or the symptoms can take up to 30 years to appear (3). The consequence of this gap is that approximately 70% of infected people are not aware that they are infected, so they do not follow therapies or treatments, and the transmission takes place very easily (4, 5).

Hepatitis C is present throughout the world, with a high prevalence in European countries. The World Health Organization (WHO) estimates 58 million people are affected by chronic HCV and 290,000 deaths in 2019 (6). Italy appears to be one of the European countries with the highest number of patients with hepatitis C. Epidemiological data show an estimated prevalence of the chronic disease in about 3% of the population (1.5 million people), with a very variable geographical distribution. The frequency of infection is higher in the center and south of Italy than in the north (7, 8). A study promoted by Doxa Pharma, “Italians and Hepatitis C,” has highlighted citizens' lack of knowledge regarding this disease. The study found that 69% of respondents knew little or nothing about hepatitis C and tended to underestimate its severity (9).

Today, the major risk factors for getting infected are surgery, blood transfusions, organ transplants, percutaneous exposure during cosmetic treatments, unprotected sexual relations, and intravenous drug use (3). Piercing and tattoos are also risk factors for hepatitis C infection when these practices are performed with non-sterile instruments and in unsafe environments (10). Even manicures or pedicures performed with non-sterilized or disposable instruments represent a significant danger of infection. Many practices related to the transmission of the virus can be considered more common among young people. Scientific evidence shows that risky behaviors are widespread among young people and requires particular attention and adequate measures, not only because of the serious health and psycho-social implications but also because of the association with multiple risk behaviors (10, 11).

For this reason, we decided to carry out research on this specific age target, focusing on university students.

Health promotion among university students has not always been considered a priority in targeting preventive policies and actions because students are assumed to be in a relatively healthy phase of their life. However, this period is very critical, since it is known to be a dynamic transition from childhood to adulthood. During this time, young people should gradually learn to assume responsibility for their own health, but they often adopt unhealthy behaviors and habits (poor eating habits, little rest, physical inactivity, smoking, alcohol and drug abuse, and risky sexual behaviors) that can negatively affect health in the short, medium, and long term (12, 13). The university environment can stimulate students to assume risky lifestyles for various reasons: the first time away from families and their rules; personality traits; experience of rebel models or just adult models; and self-challenge. Unconstrained freedom mixed with a sense of invulnerability and a strong desire for exploration can lead to the development of behaviors that are not always healthy (14, 15).

Since there is no effective vaccination against the hepatitis C virus, information and health education represent the best preventive strategy (16). Increasing the level of awareness and knowledge can reduce the risk of transmission and lead to healthier behaviors (17, 18). Other studies have shown that the lack of knowledge and a low level of awareness are also big barriers to HCV screening (19, 20), and the early diagnosis can be the keystone in virus management (21). A group of experts interviewed to discuss relevant aspects and open issues of chronic hepatitis C in Italy and concluded that one of the main barriers to HCV care is the low screening rate (22).

Health and screening programmes often lack information regarding the benefits and harms of screening tests and do not favor the decision-making process by individuals (23). In the past, to achieve public health objectives and induce behavioral changes, traditional health communication mostly reported statistics and probabilities; however, recently, new forms of narrative communication are spreading, demonstrating efficacy if properly addressed (24).

Previous research examined the framing effect on individual choices in terms of prevention and health treatments, identifying different modalities such as the framing of attributes, objectives, and risky choices (25, 26).

The application of a narrative scenario approach has been used in sociology, communication, and marketing research (27, 28) and recently in health psychology as well (29–31).

Narrative scenarios create a simulation of a possible future that can be experienced as a realistic, consistent, and compelling plot, allowing the person to explore a possible reaction (32). According to Campi and Garatti (33), fictionalized scenarios are experiments conceived with a high degree of imagination and realism as they explore, in particular, the human and social dimensions in the setting of everyday life.

The purpose of this study was to assess the influence of different narrative scenarios on university students' intentions to undergo diagnostic testing for hepatitis C and to investigate whether gender identification also influences the outcomes.


Hypotheses

a) The use in a preventive communication intervention of a narrative frame with different content orientation (positive, negative, and ambivalent) can affect the propensity (immediate, medium term, long term, and null) to perform a diagnostic test for hepatitis C.

b) Gender identification with the protagonists of each narrative frame can also influence the propensity to perform a diagnostic test.




METHODS


Participants

The study was voluntarily attended by 600 university students in central Italy: 300 male (50%) and 300 female (50%); aged between 18 and 32; Mage = 25; and SD = 5.8. The inclusion criterion in the study allowed participation of all generic regular undergraduate adult students who aged 18 years and above, and who were present at the time of data collection. Students who gave consent for the study were recruited. The study participants who were blind and severely ill were excluded from the study. Participants were assured anonymity and the use of data in aggregate form for research purposes only. Tools administration took place upon release and signing of the form for informed consent of participation in accordance with the Declaration of Helsinki. Among all those who were willing to participate in the study, there were no drop-outs or incomplete deliveries of materials. Table 1 reports the characteristics of the participants.


Table 1. Characteristics of the participants.
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Tools

1) A socio-personal data questionnaire and collection of participants' knowledge on hepatitis C;

2) Evaluation of the importance attributed to performing personal diagnostic screening measured by means of an item on a Likert scale 1–5 ranging from 1 (not at all) to 5 (very much);

3) Three narrative scenarios with different values (positive, negative, and ambivalent), including two gender options (male and female) in the textual character:

- Positive scenario: e.g., “Francesca is a 25-year-old girl. Three years ago, following a check-up, she discovered she was suffering from hepatitis C. After the discovery of the disease she immediately started the course of treatment. Today Francesca is married, has a child and leads a normal and satisfying life. For Francesca the timeliness of the check-up and the beginning of the therapy were decisive in order to prevent the disease from becoming chronic and causing serious consequences to the liver system.”

- Negative scenario: e.g., “Francesca is a 25-year-old girl who was referred to visit her family doctor following the appearance of worrying symptoms such as jaundice (yellowish complexion of the skin and eyes), nausea, vomiting and abdominal pain. The check-up revealed the existence of chronic hepatitis C. The onset of the infection dated back to 5 years before. During this time, Francesca did not undergo any tests. Today, despite having cured the infection, Francesca has suffered serious damage to her liver system, affecting the quality of life and life expectancy.”

- Ambivalent scenario: e.g., “Marco is a 25-year-old boy. After a medical check-up he had a year ago, he discovered that he had hepatitis C. He went to a specialist and was informed about the existence of the latest cure using a drug called “sofosbuvir,” which eliminates the disease permanently without significant side effects. Unfortunately, the treatment is extremely expensive, about 60,000.00 Euros and is not provided by the national health service. At this point, Marco was forced to access older treatments, which have little effect and serious side effects.”

4) Evaluation of the propensity to undergo diagnostic screening, measured with multiple response items 1–6, ranging from 0 (“I have no intention to undergo screening”) to 6 (“I intend to undergo screening immediately”).



Design

Participants (balanced by gender) were randomly assigned to different groups depending on the experimental condition. To verify the hypothesis that both the scenario used and the identification (based on gender) have some effect on the propensity for diagnostic screening, the groups which were given the scenario with the protagonist of the same gender as the participant were compared with the groups which were given the scenario with the protagonist of the opposite gender to the participant. Before and after the administration of the scenario, the participant was asked to estimate his or her intention to have a diagnostic check for hepatitis C. Therefore, the research involved a 3 ×2 ×2 model: a total of six groups with the distribution of three scenarios and two options of identification with the gender of the protagonist (same sex/opposite sex) (between-subjects factors) and a pre-post evaluation of the intention to have a diagnostic check-up (within factor). Table 2 shows the participants' randomized distribution among the groups.


Table 2. Research sample distribution.
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Procedure

The protocol therefore provided in sequence:

1) Collection of personal data in anonymous form (gender, age, course of study, year of course, parents' level of education);

2) Administration of a form to detect (a) knowledge possessed by the participants regarding hepatitis C and potential risk behaviors; (b) estimate of the risk of personal infection; (c) national epidemiological estimate on hepatitis C; and (d) direct knowledge of cases of hepatitis C. Table 3 shows the list of requests in the form.

3) Assessment of personal intention to carry out a diagnostic control using an item (Likert 1–6) to measure the (timely or procrastinating) propensity of the participants to undergo a diagnostic test for hepatitis C, ranging from 0 (“I have no intention to undergo a check”) to 6 (“I intend to undergo a check immediately, within a week”). Table 4 shows the personal screening intention form.

4) Administration (33.3%, N = 200) of a form with the Positive Therapeutic Scenario (early detection of infection and early therapeutic treatment with effective results).

5) Administration (33.3%, N = 200) of a form with the Negative Therapeutic Scenario (description of treatments with heavy and ineffective side effects).

6) Administration (33.3%, N = 200) of a form with the Ambivalent Scenario (description of new drugs with high efficacy and low side effects, “sofosbuvir,” but not accessible due to high costs).

7) Administration (the whole sample) of the item (Likert 1–6) to remeasure (timely or procrastinating) the intention of the participants to undergo a diagnostic test for hepatitis C, ranging from 0 (“I have no intention to undergo a check”) to 6 (“I intend to undergo a check immediately, within a week”).


Table 3. Knowledge form about hepatitis C.
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Table 4. Diagnostic screening intention form.
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Statistical Analysis

The data were processed using the statistical software SPSS version 26. The main analyses performed were: descriptive statistics to illustrate socio-demographic information and participants' knowledge of hepatitis C; Pearson bivariate correlations between risk perception and value attributed to personal diagnostic screening, significant at p < 0.001, two-tailed; one-way ANOVA to assess whether the estimated spread of the disease could be significantly associated with the value attributed to personal screening. The verification of the assumptions of univariate normality has been conducted using the procedure for the standardization of the variables, by inspection of a boxplot, and using Shapiro-Wilk's normality test. The homogeneity of variances was assessed by Levene's test. To assess the effects between narrative scenario types and gender identification in the scenarios, a three-way repeated measures ANOVA was run with three independent variables (scenario × gender identification × time) and one dependent variable (intention to carry out a diagnostic test for hepatitis C). As the number of participants was balanced in the groups, in order to determine the interaction between the variables, Pillai's criterion rather than Wilks' lambda was used, as it is more robust to unequal covariance matrices (34). Following the study by Cohen (35), partial eta squared was used to assess effect size (0.01 = small, 0.06 = medium, and 0.13 = large). The level of significance was set at p < 0.05, while for testing the multiple univariate interaction effects, a Bonferroni adjustment has been introduced by dividing the declared level of statistical significance by the number of dependent variables: p < 0.025 (i.e., p < 0.05/2).




RESULTS


Descriptive Analysis

In total, 28.6% of participants stated that they had already taken a hepatitis C test in the past; 14.7% had one or both parents working in healthcare; 14.7% knew at least one person with hepatitis C; and 5.5% said they knew two or more people with hepatitis C. Neither the level of education nor the profession of the parents had any influence on the importance attributed to undergoing a diagnostic test for hepatitis C. The assessment of the students' knowledge on hepatitis C was carried out by summing up the exact answers to the questionnaire. The analysis of the distribution of the answers indicated that out of 19 questions proposed, the average of the correct answers was 12.8 (SD = 2.61, minimum 4 and maximum 17, skewness: −0.392, and kurtosis: −0.207). About half of the sample (53.3%) showed that they had a low to medium level of general knowledge on hepatitis C.

Comparing the students' national estimated spread of hepatitis C with their value placed on medical screening, it was found that those who tended to underestimate the incidence of the infection, considering it in ~30,000 (M1) or ~400,000 (M2) cases estimated in Italy, had significantly lower averages of value attribution to medical checks, while those who indicated the real official estimation of ~1,000,000 (M3) in Italy or overestimated the prevalence with more than 6,000,000 (M4) cases, attributed greater value to personal medical checks: F(3,599) = 10.091; p = 0.001; η2 = 0.04; OP = 0.98; M1 = 3.43, SD = 0.07; M2 = 3.45, SD = 0.05; M3 = 3.78, SD = 0.05; M4 = 3.85, SD = 0.12; 95% CI [3.55, 3.70].

A slightly positive correlation was found (r = 0.162**) between the attribution of value on diagnostic screening and the probability of risk attributed to the category of university students (to which the participants of the study belonged). However, 38.9% believed that a university student becoming infected with hepatitis C is unlikely or completely improbable. When asked whether there are categories of people at higher risk of infection, 50.8% said yes, and Table 5 illustrates the categories indicated in the descending order of frequency.


Table 5. People believed to be at a higher risk of infection.
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Of note, 34.9% stated that men are more exposed to hepatitis C, 7.5% believed that women are more exposed, while 57.5% indicated that the risk affects both genders equally.



The Effect of Narrative Scenarios and Gender Identification on the Propensity for Medical Screening

A three-way repeated measures ANOVA (3 × 2 × 2) was conducted to examine both the effects of scenarios and gender identification on the intention to have a diagnostic test for hepatitis C. Residual analysis was performed to test the assumptions of the three-way repeated measures ANOVA. Outliers were assessed by visual inspection of a boxplot. Normality was assessed using Shapiro-Wilk's normality test for each cell in the design, and homogeneity of variances was assessed by Levene's test. There were no outliers, residuals were normally distributed (p > 0.05), and there was homogeneity of variances (p = 0.859). A statistically significant three-way interaction between scenario, gender identification, and time resulted, F (1, 99) = 6.399, p < 0.01. Statistical significance was accepted at the p < 0.025 level for simple two-way interactions and simple main effects. There were statistically significant simple two-way interactions between gender identification and time, F (1, 299) = 18.141, p < 0.025; scenario and time, F (1, 199) = 14.056, p < 0.025; and scenario and gender identification, F (1, 99) = 4.270, p < 0.025.

As regards the first interaction, there was a statistically significant simple main effect on the intention to have a diagnostic test for hepatitis C for the scenarios with the protagonist of the same gender as the participant, F (1, 299) = 22.808, p < 0.025. A Bonferroni adjustment was applied. For the scenarios with the protagonist of the same gender as the participant, the mean intention to have a diagnostic test before the scenarios administration was 3.53 (SE = 0.51), while after the scenarios administration was 4.10 (SE = 0.11). There was a statistically significant mean difference in the intention to have a diagnostic test between the two moments of −0.566; 95% CI (−0.799, −0.333), p < 0.025, ηp2 = 0.067. For the scenarios with the protagonist of the opposite gender as the participant, the simple main effect between the two moments was non-significant: p = 0.515, i.e., > 0.025.

As regards the second interaction, there was a statistically significant simple main effect on the intention to have a diagnostic test for hepatitis C after the administration of the negative scenario, F (1, 199) = 76.305, p < 0.025. For participants inserted in the group with the negative scenario, the mean intention to have a diagnostic test before the scenario administration was 3.53 (SE = 0.50), while after the scenario administration was 4.47 (SE = 0.09). There was a statistically significant mean difference in the intention to have a diagnostic test between the two moments of −0.942; 95% CI [−1.15, −0.730], p < 0.025, ηp2 = 0.183. For the positive and the ambivalent scenarios, the simple main effect between the two moments was non-significant: p = 0.344 and p = 0.186, i.e., > 0.025.

As regards the third interaction, there was a statistically significant simple main effect on the intention to have a diagnostic test for hepatitis C after the administration of the negative scenario where there was identification with the gender of the protagonist, F (1, 99) = 25.712, p < 0.025. For this condition, the mean intention to have a diagnostic test before the scenario administration was 4.89 (SE = 0.12), while after the scenario administration was 3.63 (SE = 0.20). There was a statistically significant mean difference in the intention to have a diagnostic test between the two moments of 1.261; 95% CI [0.768, 1.75], p < 0.025, ηp2 = 0.189. For the positive and the ambivalent scenarios, the simple main effect related to the use of a same or an opposite gender identification was not significant: p = 0.061 and p = 0.644, i.e., > 0.025.

Figures 1, 2 show the trends in the intention to carry out a diagnostic test for hepatitis C, before and after scenarios administration, also considering gender identification with the protagonist of the scenarios.


[image: Figure 1]
FIGURE 1. Estimated marginal means of the intention to carry out a diagnostic test for hepatitis C before the administration of scenarios.



[image: Figure 2]
FIGURE 2. Estimated marginal means of the intention to carry out a diagnostic test for hepatitis C after the administration of scenarios.


After the administration of the scenarios, it was found, as shown in Figure 2, that the intention to undergo a diagnostic screening was significantly higher in the group that had received the negative scenario with the character of the same gender as the participant.




DISCUSSION

For more than half of the sample in the study, the level of general knowledge about hepatitis C infection was medium to high, with only 9% of the sample providing <10 out of 19 correct answers to the questionnaire administered. This result is similar to what was found in the study by Daniali et al. (16), although in that case, the sample was made up of students from the medical-health area, where a greater average knowledge and awareness of the risks related to such infections was likely to be expected (16). A common result between our study and the one mentioned above was the absence of positive correlation between the level of knowledge and behavioral intention of prevention. The level of knowledge was not associated with the socio-cultural level of belonging, suggesting that there are other sources of information (presumably school, friends, direct, and indirect contact with infected people). In total, 30% of the sample had already undergone a hepatitis C test, and 20.2% had direct knowledge of people with hepatitis C. The importance given to personal diagnostic testing was not directly associated with the level of specific knowledge about the infection but was rather proportionate to the estimated spread of hepatitis C throughout the country. Those who tended to underestimate the spread of infection consequently attached less value to medical monitoring (31, 36).

However, we found an association between the importance attributed to diagnostic screening and the level of risk attributed to the category of university students (to which the participants belonged). These results appear consistent with Kasperson et al. (37).

With regard to the effect of the use of narrative scenarios on the propensity for diagnostic screening, it was found that the group presented with the negative scenario reported significantly higher levels of propensity for screening, especially compared to the group with the positive scenario. It was likely that the positive scenario had reassuring effects that limited the participants' propensity for screening: an early diagnosis was followed by an adequate course of treatment that allowed the protagonist to lead a substantially normal life; while the negative scenario increased the levels of fear: a late diagnosis was followed by a progressive worsening of health conditions and a heavy impact of drugs and their side effects on the protagonist's quality of life. In the ambivalent scenario, it was probably possible to activate simultaneously different emotional states, such as fear, anger, and resignation. The placement of the level of propensity for screening in an intermediate position with respect to the groups with positive and negative scenarios suggests that the activating effect of fear could have received moderation from any feelings of anger and resignation induced by the representation of such a scenario.

On the importance of eliciting emotions through the use of narratives to motivate changes in attitudes, intentions, and behaviors related to health issues, the contribution of Dunlop et al. (38) should certainly be considered. Self-referent emotional responses are expected to have a direct effect in motivating behavior change, particularly as they are likely to be associated with an increase in perceived personal risk. Message-referent and plot-referent emotional responses are proposed to have indirect effects on the individual, primarily by stimulating self-referent emotions, and prompting interpersonal discussion about the message. Hoeken and Sinkeldam (39) also pointed out that identification with a story character can evoke emotions that subsequently influence the audience's attitude. In their study, they reported on the mediating role of emotions in narrative persuasion and how identification can evoke these emotions. Liu and Yang (40), in a study using different frames of narrative persuasion to curb e-cigarette use among university students, reported that in a gain-framed narrative, the elicitation of a negative emotion such as anger was associated with an increasing risk perception and decreasing intention to use e-cigarettes. Some recent studies testing the effect of negative emotions such as fear, anger, and sadness in narrative persuasion interventions for health were conducted by Lillie et al. (41, 42), Jensen et al. (43), and Krakow et al. (44). They demonstrated that story outcome (e.g., whether the main character lives or dies) can impact audience behavior. Death narratives generated greater fear, anger, and sadness. Fear was related to greater behavioral intention and reading flow and diminished counterarguing. Sadness had the opposite effect. Anger produced a mixed persuasive effect, increasing both counterarguing and reading flow.

In our study, the positive and ambivalent scenarios, however, suggested that there is a cure and they probably lower the fear of the disease; with regard to the ambivalent scenario, we can hypothesize the stimulation of anger or resignation as the last emotion the person came into contact with, when the information passed on stated that the cure existed but was not available due to economic reasons. The recent study by Scherr et al. (45) showed that anger solicitation in the use of persuasive scenarios lowers the intention to follow the desired directions of the preventive campaign.

Compared to the research hypothesis, we would have expected that scenarios would play a greater role in stimulating the idea of undergoing diagnostic investigation to facilitate early diagnosis. In this case, we hypothesized that the third-person scenario had a reassuring or defensive role for the participant, since a change of perspective probably occurs by moving from a subjective self-referencing point of view to an external hetero referent point of view. Indeed, this observation is consistent with the review by De Graaf et al. (30), where they state that a first-person perspective is a promising feature in terms of effectiveness. The results of our study showed that, at least in the youth population, even if the level of awareness of the disease is medium-high, the propensity for diagnostic screening is positively associated with the use of a negative scenario, which leverages fear as a motivating emotion (46, 47).

The results also showed that in addition to the use of a negative scenario, the presence of a character of the same gender as the participant leads to a more effective outcome in terms of intention to screen. When scenarios do not present a possibility of gender identification, they may be less effective. The propensity to be more involved with characters, whose gender role is similar to one's own, has already been reported in several previous studies (48–53).

As highlighted by Metwally et al. (54), in addition to raising awareness about the disease and risk behavior for hepatitis C infection, communication campaigns should focus on promoting appropriate behavior and changing potentially dangerous practices. Therefore, the main result of our study shows that the use of a communication strategy that employs specific narrative scenarios and exploits the principle of gender identification can increase early diagnostic screening behavior, which especially among young people, given the extended incubation interval of the disease, is of fundamental importance to intervene promptly with pharmacological administration to contain further spread of the virus.

A further strength of the study is the awareness-raising intervention for university students with no medical background. This age group is particularly exposed to experimentation, unruliness, promiscuity, and sometimes superficiality in assessing the medium- and long-term consequences of their actions (55–57).

Another element that emerged in the study is the presence of stereotyped beliefs or prejudices that lead young learners to believe that risk concerns specific categories and therefore they are convinced that they are not affected by the problem. Effective educational interventions should aim at dismantling such misconceptions and evaluative distortions in order to induce a more cautious and responsible attitude.

If we consider the data relating to direct knowledge of at least one infected with hepatitis C, 14.7%, added to the 5.5% of those who declared they knew two or more infected with hepatitis C, it clearly emerges that the infection in question is by no means a marginal occurrence in the current Italian framework, as confirmed by official statistics (7, 58).

Compared to other countries (59–62), Italy does not currently have any specific awareness campaigns on the risk of hepatitis C for university students. Instead, more preventive actions should be promoted through programmes organized in the form of lectures, symposia, conferences, radio programmes, and health talks using all kinds of public platforms and social media, and also through appropriate communication styles that can foster greater interpersonal responsiveness and empathic involvement (63–67). Several studies show that health promotion actions in university settings through active involvement methodologies can produce significant effects in terms of prevention and behavioral change (68–73).

The work should of course be seen in the light of some limitations. One aspect to note is the use of paper-based text scenarios and therefore the failure to evaluate the possibility of using multimedia and digital tools from which young people can be more stimulated. A further limitation was the direct administration of the tools without an articulated discussion of the problems of infection and without having planned group involvement activities through possible peer education actions. Another aspect to be noted is the lack in the experimental design of an efficacy comparison on the intention of diagnostic screening between narrative scenarios with an identification option and a control group that used simple popular and informative material on hepatitis infection.

A future study, which could overcome the above-mentioned limitations, i.e., measuring also the effectiveness of the use of digital tools, including in the protocol a final discussion in the groups in order to collect with qualitative methods a more in-depth feedback on the solicitations perceived during the intervention and to evaluate more carefully the possible changes of attitude and behavioral intentions, adding also a control group in the intervention design, could contribute to a further advancement in the knowledge of the most effective factors and characteristics to be used in the health narrative persuasion. A further line of research could investigate the relationship between frequency of pro-health behaviors in university students and the temporal perspective, since in recent literature there seems to be converging evidence in support of this hypothesis (74–77).

However, we believe that the results of this study, related to hepatitis C prevention, can help policymakers develop communication campaigns aimed at raising awareness and promoting screening according to specific populations, as also suggested by the WHO in the document “Global Health Sector Strategy on Viral Hepatitis, 2016–2021” (17). Better-targeted interventions aimed at enhancing HCV disease risk awareness may ultimately help reduce barriers and increase HCV screening uptake.
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Introduction: For young adults, the first year of higher education represents a transition period into adulthood associated with an increased risk of developing depression, anxiety, and stress, contributing to deteriorating physical and mental health. The present study aimed to analyze the relationship between depressive symptoms and social capital and lifestyles among Colombian university students.

Methods: In 2020, a longitudinal repeated measures study was conducted on first year students at Universidad de los Andes in Bogota, Colombia. The study was conceptualized and approved by the university before the COVID-19 pandemic appeared. Each student completed a self-administered questionnaire including questions on sociodemographic characteristics, depressive symptoms, perceived stress, social capital, and lifestyles. The study's pilot was conducted in November 2019, and the two measurement points were in January 2020 (wave 1, before the COVID-19 pandemic was declared) and in August 2020 (wave 2, during the COVID-19 pandemic). A binary logistic regression analysis was performed to assess the relationship between depressive symptoms, perceived stress, social capital, and lifestyles.

Findings: A total of 609 first year students (response rate = 58.11%) participated in wave 1, and 42% of the participants showed signs of clinically relevant depressive symptoms. In wave 2, despite the difficulties encountered in collecting data due to the COVID-19 pandemic, 216 students from wave 1 participated (35.47%). An increase in a sedentary lifestyle was observed (31.49%). We found that cognitive and behavioral social capital levels decreased by 12.03 and 24.54%, respectively. In addition, we observed a 6.5% increase in students with clinically relevant depressive symptoms compared to wave 1. A low level of behavioral [OR: 1.88; 95% CI (1.16, 3.04)] social capital was associated with clinically relevant depressive symptoms.

Conclusion: The health of university students continues to be a public health concern. The study suggests that social capital may play an important role in preventing depressive symptoms. Therefore, universities should put effort into programs that bring students together and promote the creation of social capital.

Keywords: social capital, mental health, depressive symptoms, lifestyles, university students


INTRODUCTION

It is widely recognized that first year university students are exposed to various stressors when leaving the parental home and starting a new independent life (1). Generally, beginning college is associated with increased responsibilities and is coupled with a period of rising insecurities and emotional pressure (2, 3). Many students also experience a change in their overall lifestyles and social activities, including a decrease in physical activity, frequent use of alcohol, changes in diet, and increased stress levels (2). Furthermore, students often face a competitive environment and the need to create new social networks (4). These factors shape the student population and increase their susceptibility to mental health problems (2, 5).

With the onset of the COVID-19 pandemic, a potential additional stressor arose for students. In Colombia, for instance, a state of emergency was declared on March 17, 2020, after the first COVID-19 cases were detected on March 6, 2020, which resulted in university life changing immediately. Students were asked to stay away from campus, study remotely, and attend virtual classes. The measures taken to contain the spread of the virus have impacted everyone worldwide, but one of the most affected groups was probably the student population (6, 7). The closures of educational institutions and the shift to online education have caused changes in students' social life and lifestyles due to social isolation and fewer activities with peers (8, 9). Recent data show that slightly more than half of the college students experienced worsening mental health in 2020, including increased stress, anxiety, and depression (10).

Several factors have been proposed to reduce the effect of crises on health. One crucial factor discussed is social capital (11). For instance, Pitas and Ehmer (11) demonstrate that communities with high social capital respond more effectively than those with low levels of social capital. Social capital, however, has not only been shown to have beneficial effects on health during crises, but also in general. The above is consistent with what is proposed in the social determinants of health model, which explains how social, economic, and environmental factors determine the health status of individuals or populations (12, 13).

Regarding social capital, there is a growing literature showing that higher levels of social capital can benefit health (14–16). Studies that have analyzed the association between social capital and lifestyles, for instance, have shown that strengthening social networks can eradicate risky behaviors in the general population (14). In addition, higher levels of cognitive social capital have been associated with a lower risk of developing major depression (15) and with higher levels of regular, moderate, or vigorous physical activity (14–16).

Studies assessing the association between social capital and young adults' health, especially first year university students, are currently limited globally and in Colombia (17). Furthermore, most studies on mental health and social capital have been done in school, and adult populations in developed countries, and only a very few studies have evaluated this association in developing countries, such as Colombia (18–22). Additionally, most studies used cross-sectional data, which does not allow to make inferences about causality. Therefore, the present study aimed to explore the relationship between depressive symptoms and social capital and lifestyles through a repeated measure study, including two measurements 6 months apart during the first year of university studies. The COVID-19 pandemic started in the middle of our first wave of data collection.



RESEARCH METHODS


Study Design

A longitudinal repeated measures study was performed to analyze the relationship between depressive symptoms, social capital, and lifestyles (stress, physical activity, alcohol consumption, smoking, diet, and sleep) in first year students at Universidad de los Andes Bogotá, Colombia. This study was conceptualized and approved by the university before the COVID-19 pandemic appeared. This is one of the sites of the SPLASH “Social Capital And Students' Health—An international two-wave panel study” multicentric multinational study, that involves since 2018 Germany, Australia, Brazil, China, South Korea, United States, Malaysia, Switzerland, Italy, Oman, and Taiwan (17).



Study Setting

Data collection was conducted in South America in Bogota, Colombia's capital city. The pilot study was in November 2019. Data were collected at the beginning and the end of the first semester. An academic semester in a Colombian university lasts 6 months; therefore, this is the reason for selecting the start and end of this period to conduct the study assessments. The first wave of data collection was carried out in person from January 21 to February 24, 2020. A self-administered questionnaire was provided to first-year students with the accompaniment of the research team in their classrooms.

Data collection for wave two was scheduled for August 2020, and the same methodology used for wave one was to be employed. However, due to the COVID-19 pandemic, it was necessary to adjust this methodology because all classes were online, and the country was in lockdown. Therefore, an e-mail including a survey link was sent to all participants with weekly reminder e-mails. The second study wave was conducted from August 12 to November 27, 2020.



Sample Size

The study aimed to evaluate the relationship between depressive symptoms and social capital. The sample size was calculated based on the prevalence of depressive symptoms in Colombia (26%) (23). Thus, based on this data, and with a sensitivity of 95%, a margin of error of no more than ±5%, the minimum sample size required for this study was 290 students, adjusted for 20% of incomplete responses, and 30% loss to follow-up rate, the final minimum required sample size was 580 students.



Participants

The target population consisted of 1,048 first year students from Universidad de los Andes. For participant selection, an e-mail was sent to each of the 43 academic program coordinators with detailed information about the project, requesting permission to talk to students during class and inviting them to participate in the study. Twenty-five coordinators responded and allotted 30 min in the introductory courses to administer the questionnaire. Participants were aged between 15 and 24 years, were in their first semester, had begun their studies at the Universidad de los Andes in the 2020–2021 academic period, and were enrolled full-time. Participants who had re-entered the university were excluded from the study. In the first contact with the students, the study procedures were explained in detail and the importance of their participation in both surveys one at the beginning and another at the end of the semester was mentioned.



Variables and Measurements

Students were invited to complete a 58-question self-administered questionnaire lasting 25–30 min. It assessed four components: sociodemographic characteristics, social capital, mental health, and lifestyles. Previously validated questionnaires were obtained from a rigorous review of the literature, which has also been used in the annual international survey or SPLASH that examines mental health and related factors among university students worldwide. All were translated into Spanish to be applied to students. Where applicable, we used the same questions as applied in the study by Backhaus et al. (17), allowing for comparisons between our study and the study of Backhaus et al. (17). A detailed description of each of the variables is presented below.


Dependent Variable
 
Depressive Symptoms

The simplified Beck Depression Inventory (BDI-S) was used (24, 25). The BDI-S or BDI-V measures the frequency of depressive symptoms (e.g., hopelessness, irritability) as well as physical symptoms (e.g., fatigue, loss of appetite). The modified inventory has 20 questions and measures the severity of depressive symptoms through a 6-point Likert scale ranging from 0 (never) to 6 (almost always). The inventory asks how current life feels with statements such as “I am sad” or “I look discouraged toward the future.” The score ranges from 0 to 100 (25). According to the established cut-off points, a BDI-S score ≥ 35 suggests the presence of clinically relevant depressive symptoms (24, 25). The assessment of suicidal thinking was based on item 9 of the BDI-S, which asks if the person has had suicidal thoughts and has been considered a robust predictor of suicide attempts (26).




Independent Variables
 
Sociodemographic Characteristics

This component had 13 questions, inquiring about the participant's age, nationality, marital status, the program in which he/she was enrolled, data on the participant's parents. Regarding socioeconomic status, the socioeconomic stratum of the participant's place of residence and perception of sufficient income to cover monthly expenses were asked. These components were evaluated to determine their effect on the other study variables (27).



Social Capital

We assessed two dimensions of cognitive and behavioral social capital using the Integrated Questionnaire for Measuring Social Capital by the World Bank (28). Cognitive social capital was composed of five questions, evaluating the components of trust, solidarity, lending, and cooperation. The questions were measured on a 5-point Likert scale (0 = strongly agree and 5: strongly disagree) and one with binary option (0 = you cannot be too careful and 1 = people can be trusting). Behavioral social capital was composed of nine questions of binary choice (yes or no) or Likert scale, assessing the components of Groups and networks, collective action, and cooperation. The obtained scores were divided into low and high levels of social capital. The behavioral score ranged from 0 to 10, with low levels being a score of <5. The cognitive score ranged from 0 to 22, with low levels being <12.



Self-Rated Health

Students were asked how they perceived their health. Answers were divided into fair/poor health vs. good/very good/excellent.



Perceived Stress

Perceived stress was measured using the Cohen Perceived Stress Scale, a 10-item scale that assesses the extent to which a respondent finds life situations stressful. The questions focus on how respondents find their lives unpredictable, uncontrollable, and overloaded. It uses a 5-point Likert response format ranging from 0 (never) to 4 (very often). Scores ranged from 0 to 40, with lower stress levels <14, moderate levels from 14 to 26, and high levels > 27 (29).



Lifestyles
 Alcohol Consumption.
Alcohol consumption was measured using the Audit-C questionnaire (30). The Audit-C consists of three questions, which assess the frequency with which participants consume alcoholic beverages. Score can range from 0 to 12 with higher scores indicating hazardous drinking (30).



Smoking

Smoking status was assessed by using six questions developed by the WHO. These questions asked whether the participant smoked, and if so, how often, in what way, and whether he or she had reduced or stopped smoking. For the analysis students were divided into non-smokers and smokers (31).



Physical Activity

The validated IPAQ instrument was used, which consisted of seven questions that evaluated the frequency with which the participants performed physical activity of low, moderate, and vigorous intensity. For the analysis, we calculated the METs score, and based on their score, determined whether a student performed low, moderate, or vigorous physical activity. Students with a score of <600 MET were classified as performing low-intensity physical activity, between 600 and 2,999 MET, moderate physical activity, and ≥3,000 MET vigorous physical activity (32).



Eating and Sleeping

This questionnaire included two questions that evaluated if the participant's diet was balanced and if the participant slept well. It uses a 5-point Likert-type response format ranging from 0 (almost never) to 4 (almost always).





Data Analysis Strategy

Descriptive analyses were conducted. The main outcome was dichotomized according to BDI-S scores: not clinically depressed (<35) vs. clinically relevant depression (≥35). Statistical analysis was carried out using Stata 16 software. A descriptive analysis of each variable was performed to characterize the sample and determine the levels of social capital, depressive symptoms, perceived stress, and lifestyles in the sample evaluated. The variables associated with depressive symptoms were analyzed using Pearson's chi-square test, presenting relative and absolute frequencies. The null hypothesis was that the independent variables did not have a statistically significant association with the dependent variable of depressive symptoms, which was rejected if the p-value was ≤ 0.05.

A binary logistic regression was carried out to estimate the association between clinically relevant depressive symptoms, social capital, perceived stress, and other lifestyles variables. The relationship between clinically relevant depressive symptoms and independent variables: Demographic data, levels of social capital, stress, and lifestyles (physical activity, alcohol, and tobacco consumption, diet, and sleep) were estimated using a hierarchical conceptual model with backward elimination of the variables. At each level of analysis, variables with a p-value ≤ of 0.20 were retained in the model. The final model included variables that were statistically associated with the outcome (see Figure 1). The level of significance was set at 0.05, and a confidence level of 95% was chosen.


[image: Figure 1]
FIGURE 1. The hierarchical conceptual model of factors associated with depressive symptoms.


The data set collected in wave 1, and 2 was analyzed as a panel data, which consists of repeated observations over time, in this case, observations of each of the participants at two points in time, wave 1 and wave 2. To assess changes in outcomes between waves 1 and 2, we applied McNemar's test for categorical variables paired with two categories and the adjusted McNemar's test, Symmetry (asymptotic), for categorical variables paired with more than two categories. This was intended to test the hypothesis that the changes observed between waves 1 and 2 were not due to chance. The level of significance was set at 0.05. Changes in mental health, lifestyles, and social capital were obtained by analyzing the panel data from the participants' first and second waves. A least-squares model with fixed effects was chosen to control for any individual-specific attributes that do not vary across time. Coefficients with 95% confidence intervals were obtained. The significance level was set at 0.05.



FINDINGS



Sample Characteristic of Participants: Wave 1 and Wave 2

In the study's first wave, 630 students participated; 21 students had to be excluded as they did not meet the inclusion criteria (i.e., non-first year students). One student did not answer questions related to behavioral social capital and was subsequently removed from the analysis. In wave 2, 230 students participated; 14 students had to be excluded (9 did not complete the entire questionnaire, and five did not meet the inclusion criteria). Unlike wave 1, the questionnaire could not be applied in person but had to be sent by mail due to the pandemic. Thus, 609 data from wave 1 (response rate = 58.11%) and 216 from wave 2 (representing 35.47% of respondents from wave 1) were used for the statistical analysis (Figure 2). Due to the loss of follow-up in wave 2, the results of longitudinal changes have to be interpreted with caution.


[image: Figure 2]
FIGURE 2. Collection wave flowchart.


The mean age of the participants in wave 1 was 17.25 (SD: ±1), and more men (63.22%) than women participated. Most of the students were enrolled in an engineering program. The percentage of students living at home with their parents was 54.19%. A BDI-S above 35, indicating the presence of clinically relevant depressive symptoms, was observed in 42.20% of participants in wave 1, and 24.14% of these students indicated that they have thought about suicide at least once (Table 1).


Table 1. Sociodemographic characteristics and lifestyles of university students with and without depressive symptoms.
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Factors Associated With Depressive Symptoms

Tables 2, 3 show the results of the unadjusted and adjusted regression model. Some of the findings are described below. Being female [OR: 1.90, 95% CI (1.30, 2.75)] low levels of behavioral social capital [OR: 1.88, 95% CI (1.16, 3.04)] fair/poor health [OR: 6.68, 95% CI (2.46, 18.18)], and high levels of stress [OR: 4.04, 95% CI (1.78, 9.17)], were associated with clinically relevant depressive symptoms. Among lifestyle factors, not sleeping well [OR: 3.09, 95% CI (2.07, 4.60)] was a significant risk factor. Regarding physical activity, moderate [OR: 0.66, 95% CI (0.45, 0.97)] physical activity was a protective factor for the presence of depressive symptoms.


Table 2. Binomial logistic regression showing the crude risk of depressive symptoms among university students.
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Table 3. Results for binomial logistic regression, displaying adjusted odds ratios and 95% confidence intervals for depressive symptoms.
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Longitudinal Changes

Due to COVID-19 pandemic lockdowns and mobility restrictions, the data collection methodology for wave 2 had to be changed from in person to virtual. As mentioned above, the response rate decreased, impeding us from estimating the associations with adequate statistical power. Therefore, the following results have to be interpreted with caution and in light of the valuable information that was collected during an unprecedented global public health crisis such as the COVID-19 pandemic.

Table 4 presents the Sociodemographic Characteristics and Health-Related Behaviors of the 216 students who participated in the two waves. The average age of the students was 17.76 (SD: ±1), 57.41% of the students were men, 52.31% had a high socioeconomic status, and 53.24% were from the engineering program. When comparing these students' responses with those of wave 1, the proportion of students with clinically relevant depressive symptoms increased by almost 7%. The proportion of students living at home with their parents increased by 29.16%.


Table 4. Sociodemographic characteristics and health-related behaviors of university students with and without depressive symptoms.
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Regarding lifestyles, there was a 13% increase in the number of students who reported doing low-intensity physical activity and a 31.49% increase in students who reported sitting for 10 h or more. Clinically relevant depressive symptoms increased by 6.49%, and stress levels increased by only 1.38%. Concerning the levels of social capital, cognitive capital decreased by 12.03%, and behavioral capital decreased by 24.54%.

Evaluating the results of the least-squares model with fixed effects, we found that only two of the assessed variables showed a statistically significant association with depressive symptoms. While sleeping well decreased the risk of suffering from depressive symptoms by 14 percentage points, smoking increased the risk of suffering from depressive symptoms by 23 percentage points (see Table 5).


Table 5. Results of the least-squares model with fixed effects, showing coefficients and 95% confidence intervals for depressive symptoms.
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DISCUSSION

This is the first longitudinal study assessing clinically relevant depressive symptoms and the relationship with levels of social capital and lifestyles among university students. Data collection had to be held during the COVID-19 pandemic. The main results included a clinically relevant depressive symptom rate of 42.2%, an 88% higher risk of depressive symptoms among participants with low levels of behavioral social capital, 90% higher risk in women, 300% higher risk in participants with high levels of perceived stress, and 200% higher risk in participants who do not sleep well. Regular moderate physical activity was a protective factor against depressive symptoms, sleeping well decreased the risk of suffering depressive symptoms by 14%, and smoking increased that risk by 23%.

When comparing results with the study of Backhaus et al. (17) and the prevalence rates of other countries, the rate of depressive symptoms in Colombia is not as low as in Belgium (22%) and not as high as Brazil's (86%) but similar to rate detected in Oman (41%) and Taiwan (40%).

Being a female student, having lower behavioral social capital, high levels of perceived stress, and suffering from poor sleep quality significantly increased the risk of depressive symptoms. The findings regarding social capital are in line with previous findings demonstrating the beneficial effect of social capital on mental health (17, 33–35). Individuals with high behavioral social capital levels may receive more outstanding social support from their social networks. Therefore, it is possible that experiencing less social isolation results in a lower risk of depression (35, 36). Based on some published studies, high levels of social capital have been a protective factor for mental health by preventing not only depression but also anxiety and by favoring healthy lifestyles such as regular physical activity, a balanced diet, and less substance use (21, 33, 37). The literature also highlights the protective role of social capital in reducing stress levels, a known risk factor for depression (38).

The finding regarding gender differences also corresponds with those reported in other studies which suggested that, due to sociocultural factors, women are more likely to express their emotions and, therefore, more readily admit when they have depressive feelings (36).

Another factor associated with clinically relevant depressive symptoms was perceived stress. We found that most of the sample (98.85%) reported having moderate to high stress levels. Of the students who reported high stress levels, 77.50% had a BDI-S > 35. Students often experience stress related to their academic careers, such as lack of time to complete academic activities, exposure to classwork, and academic overload (39). These academic stressors are a subset, among other factors that generate high stress levels in this population. First year students, in particular, are more likely to report higher stress rates due to lack of time for other activities and academic overload. Although upper-level university students continue to perceive these factors as stressors, they attenuate to some extent over time (38).

Regarding lifestyle results, we found that <10% of the students reported participating in vigorous exercise. Of the participants who only engaged in a low-intensity activity, such as walking, almost half (48.96%) reported having depressive symptoms, indicating that moderate and vigorous physical exercise can be a protective factor. These findings are consistent with those reported in the SPLASH study (17). When comparing the results of wave 1 and wave 2, we observed a decrease in physical activity among participants and a corresponding increase of 31.49% who reported sitting for more than 10 h a day. This shift from an active to a sedentary lifestyle could be explained by the impact that this pandemic has had on the routines of individuals. In general, social confinement and working and studying virtually have caused this population to remain more sedentary than it is normally (10). A meta-analysis conducted to evaluate the factors involved in the relationship between physical activity and depression showed a biological component (1). Also, physical activity decreases stress levels, and attending the gym or participating in exercise groups provides new social connections. Hence, the importance of promoting physical activity directly impacts physical and mental health and contributes to increasing the levels of social capital, which in turn is a protective factor against the development of clinically relevant depressive symptoms (35).

Analysis of the paired data showed that tobacco use was found to increase the risk of depression. A study of Korean college students showed that smoking was associated with depression and suicidal behavior, at least partly because adolescents are more vulnerable to nicotine sensitivity, which is associated with effects on cognitive function (40). In this study, a decrease in alcohol and tobacco consumption was suggested in students from wave 1 to wave 2; this could be explained because, during the confinement, establishments were closed, such as restaurants, discos, where young people were accustomed to drinking alcohol regularly (41). Also, as evidenced in this study, most students had to return to live at home with their parents (29.16%), which also explains the decrease in tobacco consumption. In this sense, the influence of context on substance use has been investigated, and contextual changes, such as “moving back home,” could represent an opportunity to facilitate cessation (42).

On the other hand, getting a good night's sleep was a protective factor for the development of depression. It has been shown that sleep, especially in young people, is fundamental for maintaining normal body functions. So young people with poor sleep will negatively impact their neurocognitive functions and emotional wellbeing, which can aggravate academic difficulties (43). Thus, it is important to promote the importance of a healthy lifestyle for its potential to prevent the development of depression (44).

The World Health Organization states that mental disorders are important causes of morbidity and mortality globally, noting that one in four people will develop a mental disorder at some point in their lives (1). It is also essential to highlight the impact that the COVID-19 pandemic has had on the general population. It altered the daily routines of all people globally, which is reflected in the observed increase in mental illnesses and unhealthy lifestyles during the pandemic (45).

We discovered other interesting findings when comparing the results of wave 1 with those of wave 2. Almost 30% of the students returned to live at home with their parents due to the pandemic. Of this group, nearly 38% reported depressive symptoms, which was lower than those who lived at a relative's home, college residence, or in a rented house. A survey conducted among university students in India reported that living at home with parents favored mental health due to the family environment and good relationships with parents (10). In contrast, students who move out of their family homes have to socialize with new people and establish a new social network, which may increase their stress levels and affect their mental health (9).

Our findings suggest that the mental health of university students may have been substantially affected during the COVID-19 pandemic.



IMPLICATIONS

Our study shows significant findings on the mental health of Universidad de Los Andes students and their health behaviors. It also shows the value of mental health protective factors, such as social capital. It is necessary to provide opportunities that favor social interaction and promote the creation of interest groups among students, thus strengthening their support networks and levels of social capital. In turn, encourage the practice of sports or activities that promote a healthy lifestyle and help with stress management, positively impacting the mental health of these young people.

In addition, the COVID-19 pandemic has impacted the lives of young adults across the globe. Before the pandemic, university students comprised a population considered particularly vulnerable to mental health problems (36). The COVID-19 pandemic has brought unprecedented stress to students. Our findings corroborate recent studies that high levels of social capital have contributed to some populations being less affected by the measures used to cope with this pandemic (10, 11, 46).

Universidad de los Andes has some general guidelines to promote student wellness. It has a variety of services available, such as counseling, advising, academic support, and leisure time strategies focused on positively impacting the health and wellbeing of students. In this institution, a culture of wellness is promoted throughout the campus. The directors and professors are trained in mental health issues not to diagnose and prescribe but to operate under a wellness mentality in every interaction and detect risks that can be referred to on time. Increasing the availability of places that favor socialization and the practice of sports or other activities that promote a healthy lifestyle will remain fundamental to mitigate the impact of the transition to university life, in this case, aggravated by the current pandemic in our country and other university settings.

Furthermore, we need additional studies that evaluate the social capital in Latin American contexts to help determine the causes of poor health outcomes. We also need studies that contribute to developing and implementing interventions that strengthen social capital in different communities and strategies to promote healthy lifestyles in this population.



STRENGTHS AND LIMITATIONS

This study has some limitations that must be acknowledged. First, the study and data collection fell right into the pandemic, and therefore, different recruitment approaches had to be applied. While the first wave was conducted in person during January and February 2020 and directly on the university campus, the second wave, which took place in August 2020, had to be entirely online. This has resulted in a much lower response rate than expected. Therefore, the results of longitudinal changes have to be interpreted with caution and take into account the potential loss of statistical power in light of the valuable information collected during an unprecedented global public health crisis such as the COVID-19 pandemic. Second, self-reported measures were used concerning questions investigating lifestyles and depressive symptoms, and we cannot exclude recall bias.

Despite these limitations, the present study has important strengths. It should be emphasized that our study is not a cross-sectional study, but uses a two-wave panel design that allows us to make early inferences about the directionality of the effects of social capital on mental health. Furthermore, this is the first study assessing the presence of clinically relevant depressive symptoms and the relationship with levels of social capital, perceived stress, and lifestyles among university students both before and during the COVID-19 pandemic. Therefore, the findings offer important information about the value of social capital and the importance of maintaining lifestyles during times of crisis.



CONCLUSIONS

Our study showed relevant findings on the role of social capital in preventing depressive symptoms and promoting healthy lifestyles in this population. This study found that the proportion of first semester university students with clinically depressive symptoms was already elevated before the COVID-19 pandemic and may have increased even further during the pandemic, particularly among those with lower levels of social capital. Thus, students' health has to be prioritized and put at the top of public health agendas, and the implementation of measures strengthening social capital should be considered.
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Background: The mental health of university students is significantly affected when faced with public health emergencies and requires specific interventions to help support and prevent any long-lasting effects that the pandemic may have on their mental health status. This study aims to evaluate the impact of an online individual counseling intervention provided by the University of Foggia and carried out during the COVID-19 pandemic on the mental health status of a sample of university students.

Methods: 32 Italian undergraduate students took part in a one-group pretest-posttest research design. The data was gathered in two times: before the start of the counseling intervention (T1), positive and negative affect, satisfaction with life, global mental distress, anxiety, stress, and future time perspective were collected, at the end of the counseling intervention (T2), the same dimensions were measured. A one-way repeated measures multivariate analysis of variance (MANOVA) was performed, and single Bonferroni-corrected dependent t-tests were conducted on variables showing a significant change over time.

Results: The results showed that positive affect, subjective well-being, and future time perspective increased significantly after the intervention. In contrast, the participants reported significantly lower levels of negative affect, global mental distress, state and trait anxiety, as well as perceived stress over time.

Conclusions: The study demonstrates the promising impact of online counseling intervention and its efficient contribution in promoting the well-being of university students. The results contribute to the ongoing debate concerning the psychological impact of the COVID-19 pandemic on young adults, helping professionals develop more efficient clinical and psychological interventions.

Keywords: stress, anxiety, mental distress, time perspective, mind-body therapies, university students, COVID-19 pandemic, Italy


INTRODUCTION

The impact of the COVID-19 pandemic on students' mental health represents a major concern for higher education institutions as well as for the mental health sector worldwide. In response to the pandemic, several governments around the world adopted extraordinary measures and containment efforts (e.g., lockdown) aimed to prevent the high risk of contagion and limit the COVID-19 outbreak. Consequently, universities across the nations rapidly closed, moving to remote methods of teaching and assessment. Although remote learning allowed students to maintain their academic routines (1), research around the world agreed that the COVID-19 pandemic negatively impacted university students' mental health status. Specifically, research showed an increase in depression, anxiety and stress (2–7), post-traumatic stress symptoms (8), somatic symptoms (9), substance use (10), and a worsening of existing mental illnesses (11). Increased suicidal thoughts were also reported (12), with a higher risk for females, and students who already had a history of self-injury and suicidal attempts (7, 13). A general decrease in terms of well-being, with an increase in quantity of sleep but a decrease in terms of quality, was also evidenced (14).

Among the risk and protective factors for mental health, having relatives or friends infected with COVID-19, massive media exposure with low quality and clarity of information, history of psychiatric follow-up, and female gender were considered major risk factors (7, 15–20), whereas, living in urban areas, family income stability, and high social support were protective factors against mental health problems (3, 19, 21).

In Italy, recent clinical assessments confirmed that, during the lockdown, university students experienced high levels of anxiety and depression (22–25), somatic complaints and aggressive behaviors (26), changes in sleep rhythms and symptoms of insomnia (27). However, prospective studies need to be further carried out in order to study the long-term effects of quarantine and the pandemic on mental health (28).

Overall, the scientific community agreed that the mental health of university students is significantly affected when faced with public health emergencies, and requires specific interventions to help, support and prevent any long-lasting effects of the pandemic on their mental health status.

University counseling services can play a fundamental role in offering support to university students. Due to the pandemic, and in order to reduce the high risk of contagion, digital psychological interventions and online counseling services have become even more widespread (29, 30). Literature has already shown that online counseling can be as efficient as face-to-face counseling (31) and that it can be successfully implemented for different mental health issues, such as depression, anxiety, stress, or post-traumatic stress disorders (32, 33). Research has also shown that, during the pandemic, online counseling has been effective and has helped alleviate the psychological suffering of the general population (34). The American Psychological Association also supported this approach by providing guidelines as well as suggesting states to guarantee human welfare and stop the spread of the virus. Considering university students' developmental challenges, the counseling intervention might be particularly suitable for promoting their psychological well-being (35, 36). Harrer et al. (37) showed a significant small-to-moderate effect of internet interventions on university students' mental health in their meta-analysis. Moreover, Bolinski et al. (38) also suggested a promising direction for the effectiveness of e-mental health intervention on academic performances. Recently, Hadler et al. (39) reported that tele-mental health services present the advantage for students to reduce the barriers which they might face in reaching out for professional help, such as the perceived stigma (40, 41).

Research on the implementation of online counseling services for university students during the pandemic is still underdeveloped. Early findings on group interventions confirmed the effectiveness of online counseling compared to face-to-face counseling in decreasing anxiety levels (42, 43).

The current study aims to evaluate the effects of an online individual counseling intervention carried out during the COVID-19 pandemic on the levels of subjective well-being, global distress, emotional health (positive and negative affects and anxiety), and future time perspective in a sample of Italian university students. The variables of well-being, global distress, and emotional health status were chosen following the constructs widely investigated in literature for the mental health assessment of university students. Since the pandemic increased the feeling of uncertainty about the future (44), and the ability to foresee and plan for the future is crucial to young adults' well-being and motivation (45), the dimension of the future time perspective was also considered. We expected the following: a) a decrease in negative affect, perceived stress, global mental distress and anxiety; b) an increase in positive affect, subjective well-being and future time perspective.



MATERIALS AND METHODS


Participants and Procedures

In March 2020, when the COVID-19 pandemic was beginning to spread rapidly in Italy, the Psychological Counseling Service of the University of Foggia started to offer its entire university population (students, teaching staff and non-teaching personnel) a free online service for coping with stress, anxiety, social maladjustment, and negative affect. This counseling service had already been active, offering brief face-to-face psychological interventions that usually consisted of 3–5 sessions. Then, with the spread of the pandemic, it was moved to an online service. To access the psychological counseling service, individuals needed to send a request via email to the institutional account counseling@unifg.it. The service manager would then view and respond to the emails by sending instructions to fill out a form relating to privacy and the authorization of data processing. Once the form was completed, a first welcoming interview was carried out, during which the general state of the individual, their personal and clinical history, previous therapeutic experiences and/or past or present use of drugs and medicine were examined. If psychiatric problems or risks for the person were glimpsed, they would be directed to the local health service.

The present study data were collected in late 2020 and 2021, around the end of the second wave of the COVID-19 pandemic in Italy. In recruiting the sample, the following exclusion criteria were established: a) having a diagnosed psychiatric disorder; b) attending pharmacological therapy for psychiatric disorders. Inclusion criteria were: a) being a student of the University of Foggia; b) not having a diagnosed psychiatric disorder; c) not attending pharmacological therapy for psychiatric disorders.

A total of 56 students were invited to fill out a questionnaire at the beginning and at the end of the counseling intervention. At the time of the second data collection, 24 students could not be contacted for various reasons (e.g., they decided to no longer attend the counseling service) and they were therefore excluded from the study. Thus, the final sample for our study consisted of 32 students (65.6% females; Mage = 22.88; SDage = 2.09). Before starting the research, all the participants were informed about the aims of the study and the pertinent contact modalities and persons. Participation was voluntary and confidentiality was assured before collecting the data, with each participant being assigned an anonymous alphanumeric code. All the students were asked to give their consent to participate in the research and the informed consent application form clearly specified that the participants could withdraw from the study at any time, without having to justify this decision and without incurring any consequences. All the procedures conducted in the study were in accordance with the ethical standards of the Italian Association of Psychology (AIP), as well as the 1964 Helsinki declaration and its subsequent amendments specifying the ethical principles that ensure the protection of individuals participating in medical research.

The study design was based on a one-group pretest-posttest research design. The participants were asked to fill out an on-line questionnaire sent via Google Form before the start and at the end of the counseling intervention, after a total of five counseling meetings. Therefore, the data was gathered in two phases: before the beginning of the counseling intervention, Time 1 (T1), the measures of positive and negative affect, satisfaction with life, global mental distress, anxiety, stress, and future time perspective were administered; at the end of the counseling intervention, Time 2 (T2), the same measures were administered.

The intervention provided to students by the Psychological Counseling Service of the University of Foggia works effectively and multidimensionally on the individual, also including “non-pathological” realities (42). The psychological interventions proposed are part of an integrated mind-body approach with strategic orientation (46–50). This approach arises from the need to convey, in a coherent and organized way, the contributions of several schools of thought in an operational, flexible, effective, efficient model (51). The counseling intervention is short with a maximum duration of 5 interviews. It is focal because it works in a targeted manner on the reported problems and is also configured as a strategic process that aims to consolidate the new equilibrium reached. Broadly, during the counseling sessions, the therapist, together with the student, identifies the problems to be solved, establishes the objectives, plans the interventions to achieve these objectives and, at the end of the course, examines the results to see if the intervention has been successful. The psychological counseling provided was organized in four phases (46, 52–56): (1) definition of the problem in concrete terms; (2) analysis of the solutions attempted to solve the problem; (3) concrete definition of the change to be made; (4) formulation and implementation of a change plan.

The counseling path includes the following techniques (53):

• empathic listening in order to let the individual speak openly, constructing and verifying their own hypotheses through their narratives, inserting themselves, mostly with open questions, which avoid influencing the individual's answers and preserve maximum freedom of expression.

• Reformulation of the student's verbal and non-verbal communication to implement a restructuring of the narrative, referring new elements and meanings to the individual, derived from their own hypotheses (55).

• Reframing and feedback to guide the student toward change.

During the entire counseling process, the therapist:

• allows the individual to experiment with the solutions built in the interview, while still having a “protected” space available to process the effects;

• supports and consolidates the new ways of interacting with the student, putting them in relation to the old schemes;

• outline the problematic issues faced by the student, relating them to the new strategies implemented;

• acknowledges and positively emphasizes the commitment of the individual in achieving the agreed objectives.



Measures

All the instruments were administered in Italian, the participant's first language. All the measures were already available in Italian, so it was not necessary to translate them.

In order to measure positive and negative affect, the Positive and Negative Affect Schedule (PANAS) (57, 58) was used. The PANAS is a well-known scale that measures the most general dimension of affective experience, and it includes two 10-item mood scales. The Positive Affect scale reflects a pleasurable engagement with the environment and measures the extent to which a person feels determined, excited, or enthusiastic; instead, the Negative Affect scale reflects a variety of unpleasant mood states such as feeling upset, scared or nervous. The participants were asked to indicate how often over the past week they had experienced the different feelings and emotions described in each item using a scale ranging from 1 (“very slightly”) to 5 (“extremely”). Several research has supported the excellent psychometric proprieties of the PANAS [e.g., (59, 60)], and in the Italian context, there is evidence to support its reliability and validity (57). In the present study the alpha coefficient was 0.91 (at T1) and 0.90 (at T2) for PA, and 0.92 (at T1) and 0.94 (at T2) for NA.

We used The Satisfaction With Life Scale (SWLS) (61) as a measure of individuals' global satisfaction with life. The scale reflects the judgmental component of subjective well-being and includes five items (sample item: “In most ways my life is close to my ideal”). Students were asked to indicate how much they agree or disagree with each of these five items using a 5-point scale that ranges from 1 (“strongly disagree”) to 5 (“strongly agree”). The scale has shown to be a valid and reliable measure of life satisfaction [e.g., (62, 63)]. The psychometric properties of the scale have also been supported in the Italian context (64). The alpha coefficients for T1 and T2 were 0.80 and 0.83, respectively.

In the present study, The Young Person's Clinical Outcomes in Routine Evaluation (YP-CORE) (65, 66) was also included. The YP-CORE is a brief scale, especially designed for young people attending counseling or therapy, which measures global mental distress. It comprises 10 self-report items which cover the psychological domains of well-being (sample item: “My problems have felt like too much for me”), risk to self (sample item: “I've thought about hurting myself”), symptoms/problems (sample item: “I've felt unhappy”) and functioning (sample item: “I've felt able to cope when things go wrong”). The students rated how often over the last week they had felt in the way described by each item, by using a 5-point scale that ranges from 1 (“not at all”) to 5 (“most or all of the time”). The psychometric properties of the YP-CORE have been investigated in clinical as well as in nonclinical samples [e.g., (67, 68)] and there is evidence of its good psychometric properties in different countries [e.g., (69, 70)], as well as in the Italian context (71). The alpha coefficient for the current study was 0.74 at T1 and 0.84 at T2.

Anxiety was assessed by the Y form of the State-Trait Anxiety Inventory (STAI-Y) (72), which is made of two separate self-report scales for measuring state and trait anxiety. The state anxiety was measured by the S-Anxiety scale (STAI Form Y-1) which is made of 20 items that evaluate how the participants feel “right now, at this moment” (sample items: “I am worried”, “I feel calm”). The students were therefore asked to rate the extent to which they were feeling tense, nervous or worried at the moment, on a scale ranging from 1 (“not at all”) to 4 (“very much so”). The trait anxiety was instead measured by the T-Anxiety scale (STAI Form Y-2) which consists of 20 items that assess how the respondents generally feel anxious and refers to relatively stable aspects (sample items: “I worry too much over things that really don't matter”, “I am a steady person”). In this case the students rated the extent to which they commonly feel tense, nervous or worried, on a scale ranging from 1 (“almost never”) to 4 (“almost always”). The STAI is one of the most used measures of state and trait non-disorder-specific anxiety (73–76) and it has shown excellent psychometric properties [e.g., (77–79)], including in the Italian context (80). In the current study, internal reliability of S-Anxiety was 0.94 at T1 and 0.95 at T2, while it was 0.89 (at T1) and 0.92 (at T2) for T-Anxiety.

Stress was assessed by means of the single-item Distress Thermometer (DT) (81). Students were asked to indicate the stress they had perceived over the last week on an 11-point scale, ranging from 0 (no distress) to 10 (extreme distress). The DT has proven to be a sensitive tool to assess the construct of psychosocial distress (82), and it has also proved to be effective in the Italian context (83–85).

To measure the future time perspective, we used the 9-item scale which measures the future temporal frame of the Zimbardo Time Perspective Inventory Short Form (ZTPI-short version) (86, 87). This scale reflects a future-oriented temporal frame and describes individuals as having a strong sense of purpose for the future (sample item: “When I want to achieve something, I set goals and consider specific means for reaching those goals”). Replies for each item were chosen from a 5-point scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). Several reviews of time perspective instruments have found the ZTPI to be a valid and reliable measure [e.g., (88)]. The Italian version of the future scale has good psychometric properties (87). In the present study the alpha coefficient was 0.71 at T1 and 0.68 at T2.



Analysis

The analysis was conducted by using the IBM SPSS Statistics for Windows, version 23 (IBM Corp., Armonk, N.Y., USA). Bivariate correlations and descriptive statistics were computed for all the study variables at both time points. A set of independent t-tests were performed on the study variables to detect possible differences between those who remained and dropped out with respect to the study variables at T1. A one-way repeated measures multivariate analysis of variance (MANOVA) with time (T1 and T2) as the grouping factor was performed to examine changes in students' subjective well-being, global distress, emotional health (positive and negative affects and anxiety), and future time perspective. Finally, in order to investigate where significant differences occurred before and after the intervention, we performed Bonferroni-corrected dependent t-tests on variables showing a significant change over time.




RESULTS

Descriptive statistics of all the study variables for the two time points are presented in Table 1 while bivariate correlations are shown in Table 2.


Table 1. Descriptive statistics of the study variables.
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Table 2. Bivariate correlations between study variables.
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No significant differences were detected between the two groups (remainers and dropouts) at T1 either for negative affect [t(54) = 1.84; p =0.07], subjective well-being [t(54) = −1.12; p = 0.27], global mental distress [t(54) = 1.77; p = 0.08], state anxiety [t(54) = 0.80; p = 0.43], trait anxiety [t(54) = 1.43; p = 0.16], or stress [t(54) = 0.88; p = 0.38]. We found a statistically significant difference between the two groups for positive affect [t(54) = −2.11; p = 0.04], with the dropouts reporting higher levels of positive emotions than those who participated in the counseling sessions (dropouts: M = 2.83; SD = 0.94; remainers: M = 2.34 = SD = 0.82). Finally, there was a statistically significant difference between remainers and dropouts with regard to the future time perspective [t(54) = −2.72; p = 0.01), with the dropouts indicating higher levels of future time perspective compared to the remainers (dropouts: M = 3.65; SD = 0.59; remainers: M = 3.25; SD = 0.51).

The results of the repeated measures MANOVA analysis indicated significant changes in the variables considered before and after the intervention [Wilks's Λ =0.45, F(8, 24) = 3.66, p = 0.006]. The results of the Bonferroni-corrected dependent t-tests showed that positive affect [t(31) = −3.52, p = 0.001, Cohen's d = −0.62], subjective well-being [t(31) = −3.28, p = 0.001, Cohen's d = −0.58] and future time perspective [t(31) = −3.22, p = 0.003, Cohen's d = −0.57) increased significantly across the two time points. By contrast, the participants reported significantly lower levels of negative affect [t(31) = 3.73, p < 0.001, Cohen's d = 0.66], global mental distress [t(31) = 4.54, p < 0.001, Cohen's d =0.80], and state [t(31) = 3.36, p = 0.002, Cohen's d = 0.59] and trait anxiety [t(31) = 3.24, p = 0.003, Cohen's d = 0.57], as well as perceived stress [t(31) = 3.75, p < 0.001, Cohen's d = 0.66] after the intervention. All the variables showed differences that represented a medium effect size, except for the one detected for global mental distress which represented a large effect size.



DISCUSSION

Young people are exposed to different specific threats to their mental health (89, 90) and the present study evaluated the effectiveness of an online individual counseling intervention on a sample of 32 Italian undergraduate students during the COVID-19 pandemic. Using an uncontrolled pretest/post-test design, the effects of a short-term individual online counseling intervention on the perception of stress, global distress, subjective well-being, emotional health status (positive and negative affects and anxiety), and future time perspective was investigated by comparing the levels of these psychological dimensions at the beginning (T1) and at the end (T2) of the intervention.

In line with existing evidence on the effectiveness of university face-to-face counseling (35, 36), the results confirmed our hypothesis showing a significant decrease of global mental distress and perceived stress after the online intervention. The effectiveness of the online counseling intervention in reducing the levels of anxiety, both state and trait, and in increasing the individual's subjective well-being was also confirmed. With regards to the emotional health status, our hypotheses were also confirmed since the results showed a growth of positive affect and a reduction of negative one at the T2 of the intervention. These results are consistent with existing studies on the efficacy of online group counseling in promoting well-being and increasing the emotional health of undergraduate students during the pandemic (42, 43).

The online counseling intervention also produced an increase in student's future time perspective (FTP), that is, a higher tendency for them to think about the future in terms of goals to be achieved and tasks to be done. The present study is the first to have investigated this psychological dimension on young adults during the COVID-19 pandemic, even though research on time perspective and future orientation is crucial to understanding how people are dealing with this pandemic, especially among young people for which future aspirations are so salient (91). Several studies demonstrated that time perspective is an important psychological variable associated with many areas of human functioning (i.e., well-being, health behaviors, risky behaviors) (92–94). More recently, O'Neill et al. (95) also found that FTP is related with psychological resilience, intended as a core component of mental health. Particularly for young adults, planning for the future represents an important developmental task that becomes fundamental in order to orient and guide the students in their career decision-making (96–98). Therefore, this result shed light on the potential of online psychological counseling in increasing university student's planning for the future, restoring the fragmentation in their views toward the future and the sense of timelessness that the COVID-19 pandemic produced.

In conclusion, the results suggested that a short-term online individual psychological counseling intervention represents an effective and incisive way to face the emerging distress and discomfort within university environments. Taking into consideration the negative impact of the COVID-19 pandemic on student's mental health, we strongly encourage universities to improve the planning of online counseling services in order to facilitate the creation of supportive and meaningful spaces that are able to prevent student's mental health problems, promote their subjective well-being, and elaborate the emotional turmoil provoked by the COVID-19 pandemic.


Limitations

Although our results indicate that counseling interventions can be a promising mental health promoting action, the study design is not free from limitations. Firstly, we excluded students who presented psychiatric disorders or who were receiving pharmacological treatment for psychiatric disorders, however, this exclusion criteria was mainly based on information reported by the students themselves and by the clinical evaluation of the therapist. Secondly, the lack of a control group did not allow us to draw definitive conclusions regarding the effects of the counseling intervention and caution must be made when interpreting the presented results as other factors besides the intervention may have played a role in the changes observed. The intervention described in the present study was part of the normally routine care of the counseling center, therefore no control group was possible for ethical reasons. Moreover, in order to sustain the students' mental health during the disruptive period of the second wave of the COVID-19 pandemic in Italy, the management of the counseling service decided not to activate a waiting list and to welcome all students who requested the online service. Despite this limitation, our results appeared to be in line with previous studies which have proved the efficacy of university counseling interventions in reducing mental distress and improving psychological well-being (e.g., 35, 36, 42, 43). Therefore, we believe that our findings provide the basis on which to build future research studies, which could involve more participants, multiple sites, and a control group. Thirdly, the number of participants resulted in a small sample for the analysis. Finally, the attrition rate was quite high. This is quite common in clinical intervention (99) and can also depend on whether the intervention is online (100). Future studies can promote greater levels of engagement and intrinsic motivation in students to reduce this high rate. Future research also needs to investigate the effect of online counseling intervention on other variables, such as academic performances and career oriented decision-making as well as deepen the effectiveness of different techniques and their specific impact on mind-body processes (100–105). Moreover, future studies should enhance the implementation of qualitative and multilevel investigations in this field, taking into consideration its value in shedding light on the affective processes and subjective meanings of the experiences in different populations (106–112).




CONCLUSION

The study enriched the still limited field of studies about the effectiveness of online counseling interventions and their impact on the mental health status of university students during the pandemic. It contributed to the ongoing debate concerning the psychological impact of the COVID-19 pandemic on young adults, demonstrating the promising impact of online counseling intervention and its efficient contribution in promoting the well-being of university students. Taking into consideration the unknown long-lasting effects of the pandemic on mental health, the study called for enabling support environments that allow university students to meaningfully participate in transformative and healthy opportunities.
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Background: The coronavirus (COVID-19) pandemic threatens people's health and well–being all around the world, resulting in increased stress and anxiety. Existing literature has found health literacy has a protective effect on health, and the study has taken a closer look at the effects of health literacy on perceived stress and anxiety among Chinese college students.

Methods: With structural questionnaires, a cross–sectional survey was conducted to collect the responses of 1,251 participants from different universities in Hubei and Guangdong, China. Participants' health literacy and perceived stress and anxiety symptoms were evaluated.

Results: Only 11.83% of the participants reported sufficient health literacy. Compared with college students from Hubei and Guangdong with a major in medicine showed a higher percentage of having sufficient literacy. Moreover, having sufficient health literacy showed a protective effect in reducing the risk of stress (OR = 0.14, 95%CI= 0.01–0.04; p < 0.001) and anxiety (OR = 0.02, 95%CI = 0–0.61; p < 0.001).

Conclusion: Health literacy was found to have a protective effect in reducing anxiety and stress among college students. This effect has remained among students from different majors and locations. However, it is noteworthy that the overall level of health literacy is relatively low among college students, particularly among those from Hubei Province or with non–medical majors. Therefore, more effort should be put into developing health education programs promoting health literacy and mental health on campus.

Keywords: health literacy, college students, anxiety, stress, COVID-19


INTRODUCTION

Since late December 2019 in Wuhan, China (1, 2), the coronavirus disease (COVID-19) has spread rapidly in China and worldwide. COVID-19 has cast a detrimental effect on people's physical and emotional wellbeing (3). People reported heightened degrees of loneliness, despair, anxiety, and stress related to the pandemic and its corresponding social distancing policies (4). Furthermore, the psychological consequences of COVID-19 have been discovered in a variety of populations, including patients with COVID-19, healthcare providers, and the elderly (5). College students may also be vulnerable to mental health problems considering the various challenges they face while moving from adolescence to young adulthood, including the collective stress and financial strain in the context of a pandemic (6). Therefore, it is critical to address the impact of the COVID-19 pandemic on the protective factors that affect college student's overall mental health. Particularly, greater mindfulness and social support, which were found to be a protective factor for psychological health (7).

Among the COVID-19–related psychological manifestations, one of the most common issues under the impact of the pandemic was the high prevalence of anxiety (8, 9). The increase in cases of COVID-19 infection and mortality has sparked widespread concern and anxiety (10). In previous research investigating psychological reactions during the outbreak of COVID-19 in China, Wang et al. found that more than half of the subjects felt moderate to severe psychological distress (e.g., avoidance, intrusion, and hyperarousal) toward the pandemic, while one–third suffered from moderate or severe anxiety (11). In China, women suffered from a greater psychological impact of the pandemic and exhibited higher levels of stress, anxiety, and depression (12, 13). For college students, the uncertainty of enrollment, online participation, and examination during the pandemic may negatively affect their mental health. A previous study revealed that college students reported higher levels of stress, anxiety, and depression (13).

Emerging research has recognized health literacy (HL) as a critical factor in promoting health, quality of life, and well–being. HL was defined as “the degree to which individuals can obtain, process, and understand health information and services they have to make appropriate health decisions” (14). Individuals with limited HL often lack knowledge about healthy lifestyles and the causes of diseases (15). Meanwhile, people with sufficient HL reported better quality of life and mental health (16), and fewer symptoms of depression and anxiety (17, 18). To explain this effect, it is possible that higher HL could encourage people to adopt healthy behaviors (19), form healthy lifestyles (20), and reduce their uncertainties when facing the pandemic (21). However, it has remained unclear how HL may influence college students' stress and anxiety in relation to the COVID-19 pandemic. Evidence on the association between HL and psychological disturbances is limited. In addition, the levels of HL among college students varied across age, gender, and field of study (22, 23). Moreover, limited HL was associated with a higher risk of obesity and smoking (24).

Little research was conducted on the HL of college students, and the existing evidence suggested that the overall level of HL remained limited (25). College students play an important role in the economic growth and development of a society (6). The majority of college students, although physically mature, are still mentally unstable and immature. In undergoing various physical and psychological changes while facing great uncertainties and stress, adolescence is the peak stage of the onset of mental disorders (26, 27). The student's needs for prompt and effective treatment for mental disorders have exceeded the available resources, resulting in a large unmet need for mental illness treatment among college students (28, 29). Therefore, understanding the situation of college students' mental health and addressing the protective factors is pivotal for developing health–promoting services on campus.

According to a national assessment of Chinese residents' HL, 27.43% of people aged 15 to 24 had appropriate HL in 2020 (30). Despite this, limited HL may contribute to a range of adverse health outcomes for college students (31, 32). According to Drissi et al., strengthening college students' HL is critical in reducing the risk of mental health problems (33). Compared with other majors, medical students usually have a higher level of HL (22). However, medical students also showed a higher risk for mental illnesses than non–medical students (34). Particularly, depressive symptoms, anxiety, and stress symptoms are more common among medical students (35). In addition, the context of the college may also play a role. Hubei province has been the hardest hit by COVID-19, with 188 people affected physically and psychologically. Meanwhile, Guangdong province faced numerous obstacles during the epidemic due to its large population movements. As a result, college students from Hubei and Guangdong may be at higher risk of mental illness during the pandemic. Hence, in the current study, we have recruited and compared the students from these two provinces.

To sum up, the current study investigated how HL affects anxiety and stress among college students in China during the COVID-19 pandemic to have a better understanding of college students' HL and its impact on mental health. We hypothesized that those with limited HL would be more likely to show anxiety symptoms under the impact of the pandemic.



MATERIALS AND METHODS


Study Design and Participants

A cross–sectional study was conducted from December 2020 to February 2021. With a convenience sampling from six universities in Hubei and Guangdong, China, we have collected data with an online platform “Wenjuanxing” (Changsha Haoxing Information Technology Co., Ltd., China) (36), which was widely used in previous research (37). Before data collection, a pilot survey was conducted to test the feasibility of the measurements, and minor adjustments to the questionnaire were made accordingly. The link of the survey was shared with 1,380 college students via snowball sampling, resulting in 1,275 responses. The minimal required sample size was calculated by taking the reference of sample size calculation in the “Chinese Citizens' Health Literacy Survey” as follows: [N=U2π(1–π) ÷δ2× deff]. In this formula, U was 1.96, the design effect (deff) was set to 3.0, and the allowable error δ was.05. A total sample size of 1,130 was obtained with a 10% possible rate of invalid response. In total, 1,275 responses were collected.

Eligible participants were 18 years or older and were studying in universities in Hubei and Guangdong provinces, mainland China. This survey was entirely voluntary for participants. To avoid missing data, each IP address can only access the link once, and anonymous responses can only be submitted if all of the questions have been answered. The questionnaire did not include any personal information or sensitive content. In addition, attention check questions, such as “1 + 1 =?”, were included in the survey to test whether the participants were paying attention while answering questions. Response times of <180 s will be considered as invalid data, and the responses were deemed invalid if the participants choose the same option for over 80% of consecutive items in the survey. After the screening, 98.20% of the responses (N = 1,251) were included in the analysis.



Measurements

Demographic information was collected, including participants' age, gender, grade, major, ethic, and family income (per month).


Health Literacy

The Chinese Citizen health literacy survey questionnaire, designed by the China Health Education Center, was used to measure participants' HL (38). The questionnaire included three dimensions, namely, health belief and knowledge, health behavior, and health skill literacy (39). Twenty items were listed, in which wrong answers and “Do not know” were scored 0 points, and the correct answer was scored 1. The total score of HL was calculated by adding the scores of all items. Participants who had a total HL (HL) score of 16 or above would be coded as having “Sufficient HL (score ≥16),” and those with a score lower than 16 were coded as having “limited HL (score <16).” Cronbach's alpha in this study was 82.



Mental Health

The Generalized Anxiety Disorder Questionnaire (GAD−7) (40–42) was used to estimate an individual's anxiety symptoms. It is commonly used in clinical practice and research because of its diagnostic reliability and efficiency (43). The questionnaire includes 7 items, assessing participants' anxiety symptoms such as feeling nervous, anxious, inability to stop worrying, excessive worries, etc. (44). GAD−7 uses a 4–point Likert scale in scoring, with 0 indicating “Not at all,” and 3 indicating “almost every day.” The total score ranges from 0–20, with a score of ≥5, ≥ 10, and ≥15 representing mild, moderate, and severe anxiety, respectively (45). Cronbach's alpha in this study is 98.

The Chinese version of the perceived stress scale (CPSS) (46) was used to measure perceived stress among college students. The scale includes 14 items, each having five responses, with 0 indicating “never” and 4 indicating “always.” The total score ranged from 0–56. A total score between 15 and 28 was deemed moderate stress, a total score ranging from 29–42 was reckoned as strong stress, and a score of above 42 was considered as intense stress. The CPSS demonstrates strong reliability and validity in a Chinese population (47), with a Cronbach's alpha of.90 in this study.




Data Analysis

Data analyses were performed using STATA software (Version 15.0 for Mac). To address the group differences, a T–test and one–way ANOVA were used. We used multivariate logistic regression to explore the effect of HL on anxiety and stress. We also explored the main effect of major on HL. Demographic variables, including age, gender, major, province, ethnicity, region, and family income, were controlled in the adjusted models.




RESULTS

A total of 1,251 participants were incorporated into the analysis, with a valid response rate of 98.20%. The descriptive results of the participants were shown in Table 1. Overall, the mean age was 21.4 years (SD = 2.52), with 47.8% male and 32.5% medical students. Approximately 60% of the participants were from Guangdong, with 72.5% of them being undergraduates. More than 50% of participants are placed in urban areas, and 26% have a family income of <5,000 yuan per month. The average HL score was 7.6, and only 11.83% of participants showed sufficient HL (with a total HL score ≥16). Participants with sufficient HL are more likely to be female (16.39%), older, medical students (27.83%), with higher grades, and with better family income from Guangdong province. The mean score of CPSS and GAD−7 was 27.3 (SD = 9.16) and 13.1 (SD = 7.02), respectively, (see Table 2). As seen in Table 3, HL was negatively correlated with anxiety level (p < 0.05) and stress level (p < 0.05).


Table 1. Participants' characteristics (N = 1,251).

[image: Table 1]


Table 2. Mean scores of the sample from the Chinese version of the Perceived Stress Scale (CPSS) and Generalized Anxiety Disorder questionnaire (GAD−7).
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Table 3. Correlation matrix of the relationship between the study variables.
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Sufficient HL is a protective effect on stress (see Table 4). A participant with limited HL is more likely to perceive greater stress (p < 0.001). Participants with moderate stress levels had an Risk Ratio (RR) of.42 (95% CI = 0.27–0.65, p < 0.001). Meanwhile, those with strong stress levels had an RR of.17 (95% CI = 0.10–0.29, p < 0.001), and those with intense stress levels had an RR of.03 (95% CI = 0.00–0.21, p < 0.001). We further adjusted the data to reflect age, sex, province, and major, with which the results remained similar (moderate stress level: RR = 0.43, 95%CI = 24–0.77; strong stress level: RR = 0.22, 95%CI = 12–0.43; high intensity stress level: RR = 0.50, 95%CI = 0–0.45; p for trend < 0.001).


Table 4. The association between health literacy and stress level.
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Sufficient HL was associated with reduced anxiety (see Table 5). Participants with limited HL were more likely to experience a higher level of anxiety (p for trend <0.001). The RR of participants with moderate anxiety level was.28 (95% CI = 0.15–0.52, p < 0.001), and that with strong anxiety level was 14 (95% CI = 0.01–0.04, p < 0.001). We further adjusted for age, sex, province, major, grade, and family income, and the results remained similar (moderate anxiety level: RR = 0.13, 95%CI = 02–0.76; strong anxiety level: RR = 0.02, 95%CI = 0.00–0.61; p for trend < 0.001).


Table 5. The association between health literacy and anxiety level.
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DISCUSSION

Health literacy research is still an emerging research area, and the influence of HL on college student's mental health has not been well understood (48). This study measured HL, perceived stress, and anxiety among Chinese college students. Compared to medical students, HL among non–medical students was lower. However, HL had an overall positive effect on reducing anxiety symptoms and stress among college students.

Health literacy has attracted growing research attention. Developing HL skills early in life can have beneficial effects on education and academic performance, which may have long–term benefits. Sufficient HL could contribute to improved health outcomes, better health care, and decision–making in health–related situations (49, 50). Additionally, it would also help college students to better adapt to their campus life and future workplace, thus positively impacting public health (51, 52).

Based on the results of this study, only 11.83% reported sufficient HL, and the rate was even lower among non–medical students. As mentioned by an action plan to improve HL developed by the United States Center for Disease Control (US CDC) is commendable for: “(1) developing and disseminating accurate, accessible, and actionable health and safety information; (2) integrating clear communication and HL into public health planning, funding, and, policy development, research and evaluation; and (3) the inclusion of accurate, standards–based and developmentally appropriate health and science information and curricula in educational settings from childcare to college level” (53). Considering our findings, further health education should be developed on campus with actionable health information, to improve students' health literacy levels. Further health education should also be integrated into the curriculum of general education to ensure that students from different majors could all access to and apply health information in their daily life.

With the data of 1,251 participants in this survey, about 60% of college students showed anxiety symptoms, and 43.43% perceived strong or intense stress. Moreover, limited HL was associated with a higher level of perceived stress (54), and this is consistent with a prior survey that indicated limited HL was negatively associated with anxiety (17, 55). Individuals with sufficient HL usually better understand health information, and thus know better about how to cope with the infection risk. Therefore, they have a means to maintain or reduced anxiety or stress. In contrast, people with limited HL may have difficulty in obtaining related health knowledge, and experience increased stress and anxiety level (56). A previous study showed that mental disorders like anxiety and perceived stress could negatively affect college students' HL (57), and our cross–sectional findings provided more evidence supporting this negative association without determining the specific causal relationship.

The current study has focused on college student's mental health and the protective effect of HL. College students are the cornerstone of society's future. Their future life and career would be compromised by lacking sufficient HL. Our findings have underscored that it is necessary to develop health education to cultivate students' HL, which would further benefit their mental well–being. To better meet the public health demands under the impact of the pandemic, HL is more important than ever before. HL would enable individuals to take better care of their physical and mental health, particularly during the COVID-19 pandemic, and enhancing HL among college students would have long–term benefits for public health (53).


Limitations

Despite the insights from the findings, the limitations have to be acknowledged. The current study was conducted by cross–sectional data. As mentioned above, longitudinal studies are warranted to better understand the causal relationship between HL and mental health. Online questionnaires were used to obtain data from college students in two provinces in mainland China. Thus, the sample may not be enough to be a representative of the overall college students. Hence, cautions should be taken when generalizing the findings into other populations. To ensure the generalizability of our findings, more research with a larger sample size is required. Furthermore, participants' experiences during the pandemic were important to mental health. However, our pilot survey indicated that only <1% of participants have reported “knowing or having close contact with people infected with COVID-19.” In addition, no sick or suspected cases were included in this study, implying that we may have a selection bias in our sample. Moreover, we have adopted a culture–specific measurement of HL, which may lead to inconsistent findings with a different instrument. Lastly, more cross–cultural comparisons should be done in the future.

Despite the limitations, this study sheds light on the mental health of college students. The results will be insightful for developing health education programs or mental health services for both medical and non–medical college students. Adequate support should be provided to increase college students' HL to reduce the risk of anxiety symptoms and stress. HL is a national and international priority, and improving the asset of HL would indicate more opportunities for health and lifelong learning. It is relevant to a whole–school, whole–community, and whole–child approach, and it also involves healthcare professionals, institutions, and systems at different levels of the society (58). The current study provides evidence about an updated profile of HL among Chinese college students and its effects on anxiety symptoms and stress during the pandemics.
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Mental health disorders among university students have been a serious issue in many countries and can negatively affect academic performance and all aspects of daily living, relationships, and physical health. In this study, we aim to estimate the prevalence of severe symptoms of mental disorders and examine associated factors among students majoring in foreign languages in Vietnam. We used the Depression, Anxiety, and Stress Scales (DASS-21) to detect severe symptoms of mental disorders in 1,788 students, including severe symptoms of depression, anxiety, and stress. The Financial-Study-Family-Friend (FSFF) scale was utilized to assess how much students worried about finance, academic, and social support from family and friends. Multiple logistic regressions were carried out to evaluate the relationship between severe symptoms of mental disorders and FSFF factors. The prevalence of severe levels of depression, anxiety, and stress were 21.1, 35.0, and 16.3%, respectively. While varying somewhat due to students' demographic characteristics, all four aspects of the FSFF scale were related to the severe symptoms of mental disorders of students. Concerns about study had the largest effects (ORs ranging from 2.84 to 3.72) while difficulty in finance had the smallest effects (ORs ranging from 1.23 to 1.37) on students' depression, anxiety, and stress. The prevalence of severe symptoms of mental disorders in students was high in our study. Teachers and universities should focus more attention on students' mental health. Social support from family and friends also plays a crucial role in the mental health of students.

Keywords: social factors, foreign languages, student, Vietnam, symptoms of mental disorders


INTRODUCTION

Mental health is the foundation for general well-being and manifests itself in effective functioning in life. Mental health is not only the absence of mental disorders but also includes the ability to think, learn, and understand one's feelings and the reactions of others (1). Nearly one billion people globally have mental disorders (MD); severe MD tend to reduce life expectancy by 10 to 20 years in members of the general population (2). Suicide is the second leading cause of death for young people aged 15–29 and accounts for ~800,000 deaths each year (2). Unfortunately, access to quality mental health services remains insufficient in many places around the world, especially in low- and middle-income countries, where more than 75% of people suffer from MD (2).

The transition to college, which for the majority of youth coincides with the transition to emerging adulthood, is stressful and disruptive (3). Previous studies indicated that the prevalence of mental health disorders among university students is higher than that in the general population, of whom 35% suffer from depression and anxiety (4). In a study of 4,184 French students (5) the prevalence of symptoms of depression and anxiety was 12.6, and 7.6%, respectively. Another study of Chinese students showed that the prevalence of depressive symptoms was 11.7% (6).

The factors contributing to MD among students may include living away from their family and friends, entering adulthood and having to adapt to student life, financial burden, and non-self-determined motivation (3, 5, 7, 8). Other factors implicated in psychological morbidity among students include academic pressure, demanding workloads (9), concerns about personal health (10), physical inactivity (11), student abuse and mistreatment (12), reduced academic achievement, substance abuse, violence, and poor reproductive and sexual health (13). MD among students can negatively impact their academic performance (14). MD also can affect many areas of students' lives, students' lives, including motivation and concentration, which may reduce their quality of life, academic achievement, physical health, and satisfaction with the college experience, and negatively impact relationships with friends and family members. These issues can also have long-term consequences for students, affecting their future employment, earning potential, and overall health (14–16).

In Vietnam, several studies have been conducted to evaluate the prevalence of MD and related factors among undergraduate students (17). The prevalence of stress, anxiety, and depression ranges from 10.1 to 18.6% (11). However, most previous studies among language learners focused on anxiety regarding the learning process, while other MD in students, such as depression and stress, were rarely mentioned (18–20). Besides, according to the screening results of the University of Languages and International Studies (ULIS) Psychological Center, which is a center established by ULIS to help students and teachers to screen for mental health problems, foreign language students have the high prevalence of symptoms of mental disorders (SoMD). However, to the best of our knowledge, there has been limited research on symptoms of mental disorders among students of foreign languages. This article aims to examine the severe SoMD of students majoring in a foreign language at a Vietnamese university (specifically, their levels of anxiety, depression, and stress), and to determine how social factors impact their mental health, allowing specific measures to improve the quality of their mental health to be formulated and proposed.



METHODS


Study Design and Participants

This was a cross-sectional study conducted in 2 months, from August to October 2021 at a foreign languages university in Hanoi, Vietnam.

The participants of this study were 1,788 students of the University of Foreign Languages in Hanoi, a university specializing in language education, linguistics, and international studies that educates graduates majoring in foreign languages, meeting the urgent need for qualified teachers and officials with foreign language competence. Participants included first- to fourth-year students from eight faculties: the Faculty of Japanese Language and Culture, the Faculty of Chinese Language and Culture, the Faculty of German Language and Culture, the Faculty of French Language and Culture, the Faculty of Russian Language and Culture, the Faculty of Korean Language and Culture, and the Faculty of English Language Education. Participants were recruited based on the following criteria: (1) aged 18 years old and above, (2) enrollment at the University of Foreign Languages in Hanoi, Vietnam; (3) being students majoring in foreign languages; and (4) having the physical and psychological capacity to fill the questionnaires.



Sampling Procedure

An online survey was conducted. Students were invited to participate through an anonymous link distributed via email to students at the University of Foreign Languages and International Studies. The study was also announced by the UPC and the student communications departments. A set of screening questions was included at the beginning of the survey to ensure that students met the inclusion criteria of the study. The survey was open for 2 months, from August to October 2021. One reminder email was also sent to obtain a higher response rate. Results were reported separately according to faculty and year of study. At the time surveyed, there were approximately 5,000 full-time students at the University of Foreign Languages who were eligible to participate in the study. Most of the students were from the northern provinces of Vietnam. Of which 1,778 students accepted and submitted the completed questionnaire, accounting for 35.6%.



Measurement
 
Dependent Variables

This study measured severe SoMD using the Depression, Anxiety, and Stress Scales (DASS-21). The DASS-21 is a widely used screening tool to assess SoMD in community settings. The DASS-21 has been validated and used in many previous studies in Vietnam, showing good reliability and validity (21, 22).

This instrument is a self-report questionnaire comprised of 21 items, with seven items per subscale, measuring three aspects: depression, anxiety, and stress. Participants rated the DASS-21 using a four-point Likert rating scale ranging from 0 “did not apply to me at all” to 3 “applied to me very much or most of the time.” Sum scores are computed by adding up the scores on the items per subscale and multiplying them by a factor of two. Sum scores for each of the subscales may range between 0 and 42, with the higher score indicating greater severity of symptoms.

The symptomatology of all three aspects (depression, anxiety, and stress) are expressed using five levels: normal, mild, moderate, severe, and extremely severe. The classifications of scores for depression levels are: 0–9 (normal), 10–13 (mild), 14–20 (moderate), 21–27 (severe), and 28+ (extremely severe); for anxiety, levels are: 0–7 (normal), 8–9 (mild), 10–14 (moderate), 15–19 (severe), and 20+ (extremely severe); for stress, levels are: 0–14, 15–18, 19–25, 26–33, and 34+, representing normal to extremely severe (23). In this study, participants who had severe to extremely severe symptoms of MD were classified as having severe SoMD.



Independent Variables
 
Financial-Study-Family-Friend (FSFF) Scale

To evaluate factors related to severe SoMD among students, the FSFF scale was designed and piloted.

This questionnaire was comprised of 20 items, with 6–8 items per subscale, measuring three aspects: financial burden (6 items), difficulty in learning (6 items), and social support (family: 5 items; friends: 3 items). Responses were given using a four-point Likert scale ranging from 0 (very strongly disagree) to 3 (very strongly agree). The scores for items 13 to 20 (i.e., family and friend subscales) were reversed. The mean score for each scale was then obtained, with higher values indicating students having more problems in this aspect.




Covariates

The covariates included the socioeconomic characteristics of the participants: age, gender, majoring in languages; academic performance (GPA); financial factors (financial resources, perceived financial situation, and tuition and living expenses); and history of stress, anxiety, or depression.




Statistical Methods
 
Properties of FSFF

The internal consistency of the FSFF was measured using Cronbach's alpha. A Cronbach alpha coefficient of from 0.6 to 0.7, from 0.7 to 0.8, and above 0.80 indicates poor, adequate, and good internal consistency, respectively. To identify the factorial structure of FSFF, exploratory factor analysis (EFA) was applied. Before conducting EFA, the Kaiser-Meyer-Olkin test was conducted to measure the sampling adequacy for factor analysis, with values >0.7 considered to be appropriate. Parallel analysis was used to decide the number of factors retained. The principal factor extraction method and Promax oblique rotation were then applied to assume existing correlations between factors.

The correlation between FSFF and DASS-21 subscale scores was assessed using Pearson's correlation coefficient, which ranges from 0 to 1; a higher value indicates a better linear correlation.



Relationship Between FSFF and Severe SoMD

Multivariable logistic regressions were carried out to evaluate the relationship between FSFF subscale scores with severe SoMD. Two sets of models were fitted. In the partially adjusted models, we fitted each component of FSFF (i.e., financial, study, family, and friend) for each model separately, while in the fully adjusted model, all four aspects were included in the same model. All models were further adjusted for age, gender, monthly living expenses, GPA, and family medical history. A p-value of <0.05 was considered statistically significant. All analyses were conducted using Stata version 17 (Stata Corp, College Station, TX).




Ethical Consideration

The study was approved by the Institutional Review Board of the Hanoi University of Public Health in Vietnam (IRB decision no. 325/2021/YTCC-HD3). All participants were given information about the study and notified of their rights as study participants. They also provided their informed consent voluntarily.




RESULTS


Participant Characteristics

A total of 1,788 participants enrolled in the study, including 126 male and 1,662 female students. Students' demographic characteristics are shown in Table 1. More than one-third of the participants were 19 years old (40.3%) with no family history of stress, anxiety, or depression (93.1%). The percentage of students with a family history of stress, anxiety, and depression was 6.9%. Nearly half of the participants had financial support from their families (46.4%). About 74% of respondents had tuition and living expenses of about $150–195 (USD)/month and had a normal perceived financial situation (63.1%). The majority of students have a GPA ranging from 2.5 to 3.59 (83.2%).


Table 1. Participant characteristics.
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Prevalence of Depression, Anxiety, and Stress

Figure 1 shows the prevalence of stress, anxiety, and depression status among participants. The prevalence of symptoms of stress, anxiety, and depression among students was 83.7, 65.0, and 78.9%, respectively. A high prevalence of severe and extremely severe mental health problems was found, with 8.4 and 7.9% related to stress, 12.4 and 22.6% to anxiety, and 11.1 and 10.0% to depression, respectively.


[image: Figure 1]
FIGURE 1. Prevalence of depression, anxiety, and stress.




Properties of FSFF Scale

Table 2 presents the properties of the FSFF scale. Using EFA, 20 items from the original set of 23 items remained in the final set. Four latent factors were found to explain these 20 items: items 1 to 6 were explained by the finance factor, and items 7 to 12, items 13 to 17, and items 18 to 20 were explained by the study, family, and friend factors, respectively. The factor loadings were high in all four aspects, ranging from 0.62 to 0.83 in finance, 0.34 to 0.74 in study, 0.71 to 0.73 in family, and 0.57 to 0.80 in friends.


Table 2. Properties of FSFF scale.
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The floor and ceiling effects were low at <15%, while the internal consistency reliabilities were high in all four factors, with the Cronbach's alpha coefficients for the finance, study, family, and friend factors being 0.84, 0.79, 0.89, and 0.76, respectively.



Correlation Between Severe SoMD and Four Components of Scale FSFF

Figure 2 shows the correlation between the DASS-21 score (stress, anxiety, depression) and four components (finance, study, family, friend) of scale FSFF. The stress, anxiety, and depression scores were strongly correlated, with correlation coefficients ranging from 0.68 to 0.75, while the correlation among four components of the FSFF scale was weak to moderate, with coefficients ranging from 0 to 0.43. Regarding the relation between DASS-21 subscales and FSFF subscales, the strongest relationships were found between the study aspect of the FSFF scale and DASS-21 subscales, with correlation coefficients ranging from 0.40 to 0.48, p < 0.001.


[image: Figure 2]
FIGURE 2. Correlation matrix of DASS21 score (depression, anxiety, and stress scores) and four components of FSFF scale. ***p < 0.001.




Relationship Between Severe SoMD and Four Components of the FSFF Scale

Table 3 shows the logistic regression of the relationship between severe mental health problems and four components of the FSFF scale. The results from fully adjusted models were consistent with those from the partially adjusted models. Conditional on students' demographic characteristics, all four aspects of the FSFF scale were related to the mental health problems of students. In worrying about finance, family, and friend, particularly, were associated with higher odds of having severe stress, with the OR ranging from 1.29 (95%CI: 1.11–1.51) to 1.76 (95%CI: 1.51–2.05), and 1.44 (95%CI: 1.24–1.67), respectively. Students who felt worried about their studies were 3.72 times (95%CI: 3.01–4.59) more likely to experience severe stress.


Table 3. Relationship between FSFF scale and severe symptoms of mental disorders development.
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Similar patterns were found in students who experienced severe anxiety and severe depression. Among these, students worrying about finance, study, family, and friends were likely to have severe anxiety, with OR ranging from 1.18 to 2.84; and had a higher likelihood of having severe depression, with OR ranging from 1.37 to 3.11. All results were significant, with p < 0.001.




DISCUSSION

In this study, we found a high prevalence of severe SoMD among foreign language students. Specifically, the stress rates of students in the research sample were severe (8.4%), and extremely severe (7.9%). The anxiety rate of students in the study sample was severe (12.4%); approximately one-fourth of participants were at an extremely severe level (22.6%). The rate of depression of students in the study sample was severe (11.1%), and extremely severe (10%), respectively. This rate was higher compared to previous studies (24, 25).

Regarding gender characteristics and the level of severe SoMD among college students, another study of high school students also showed a high percentage of students suffering from depression, anxiety, and stress, with depression and anxiety having a statistically significant association with gender (26). Females had higher levels of both depression and anxiety and this difference was statistically significant. Other studies have also found that gender differences and depression and anxiety among students were significantly related, and depression tended to be less prevalent among males than females (27, 28). The differences between male and female students in depression and anxiety prevalence could be explained by the average personality traits of both genders. Females generally have higher levels of neuroticism than males (29). Therefore, this research may be impacted by the inclusion of a higher number of female than male participants. This gender imbalance is a characteristic of language schools in Vietnam.

In this study, the percentage of students with depression, anxiety, and stress was positively correlated with a number of factors, such as financial situation, family, friends, and academic problems. In particular, anxiety about academic problems can cause students to experience higher stress levels than other problems. A correlation between demographic factors (such as economic conditions and family support) and depression and anxiety symptoms was found in the study by Abdel Wahed and Hassan (30). They found that higher depression scores were associated with increasing age, low socioeconomic standards, and geographical location. Socioeconomic status, especially the financial status of the family, is a factor that affects the quality of life and mental health of students (31–33). Besides economic factors, social support from family and friends is correlated with better mental health among students. These findings are similar to the research results of authors such as Chernomas and Shapiro (34), Usher and Curran (35), and Hefner and Eisenberg (36).

Regarding the correlation between learning issues and mental health problems, especially stress levels, our research shows that anxiety about studying can cause almost four times more stress than other influencing factors. A similar result was also found in the study conducted by Mofatteh (37). The author asserts that numerous college-related academic stressors can lead to S.A.D (Stress, Anxiety, Depression) in students. One of the factors that was strongly present in many of the studies evaluated in this review was degree-related issues and the pressure to graduate. The relationship between study pressure and stress and anxiety levels in foreign language students was shown to be similar in studies by Köksal et al. (38); Marcos-Llinás and Garau (39).

Thus, it can be said that the four factors affecting students' severe SoMD (stress, anxiety, and depression) that were investigated in this study (namely, financial problems, familial support, friends, and academic problems) were statistically significant and similar to previous studies. In the scope of this study, studying was the factor that had the most significant impact on students' mental health problems in all three aspects: stress, depression, and anxiety. Next are family, friends, and finally financial issues.

These are remarkable findings and could greatly assist schools and psychologists in developing ways to reduce levels of stress, depression, and anxiety, and thereby improve the quality of students' mental health. In fact, in response to the findings of this study, several online workshops were held as part of UPC activities for students in several universities to teach students about mental health, how to balance their emotions, and the importance of healthy activities.



LIMITATIONS

The findings of this study should be interpreted in the context of potential limitations. Firstly, as this is a cross-sectional study, students' psychological problems could only be measured for a short period of time. Further research needs to be conducted over an extended period to determine whether the manifestations of depression, anxiety, and stress are long-term problems for foreign language students. Secondly, given that many previous studies have shown that a higher percentage of female students suffer from depression, the greater number of female than male students included in this study may have resulted in more students reporting severe SoMD than would have if the genders were balanced; the results in this regard would be more accurate if the proportion of male participants is higher. Thirdly, using DASS-21 only helped us to capture the severity of symptoms of MHD in students, not a diagnosis for mental disorders. Fourthly, the participants in this study comprised only 35.6% of the total number of students at the University of Languages and International Studies, which might introduce selection bias.



CONCLUSION

The research showed that students of the University of Foreign Languages in Hanoi, Vietnam have a high prevalence of severe SoMD. Studying and family are two factors that significantly impacted the levels of stress, anxiety, and depression of students, and students who had close connections and received care and support from their families were shown to have better mental health. These findings also suggest that teachers and universities should pay special attention to female students because they tend to be more prone to mental disorders than male students. Schools and educators should promote information about the role of families in students' SoMD and develop appropriate learning strategies to ensure both students' mental health and their learning quality.
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Background: Mental health problems among undergraduates are a significant public health concern. Most studies exploring mental health in this population during the pandemic have been conducted in high-income countries. Fewer studies come from Latin American countries. The aim of this study was to determine the prevalence of depression, anxiety, stress, insomnia, and suicide risk, and explore the association with several relevant variables in personal, family, university, and SARS-CoV-2 pandemic domains.

Methods: A cross-sectional study was conducted in Chile in a medium-size private University. Outcome variables were explored with valid instruments: Depression, Anxiety, and Stress Scale (DASS-21), Insomnia Severity Index (ISI), and the Columbia-Suicide Severity Rating Scale (C-SSRS). Independent variables from personal (e.g., sex, age, sexual orientation, history of mental health problems, substance use), family (e.g., parental educational background, family history of mental health problems, family functioning), university (e.g., course year, financial support, psychological sense of university belonging, history of failing subjects) and SARS-CoV-2 domains (e.g., history of personal and family contagion, fear of contracting SARS-CoV-2, frequency of physical activity, keeping routines and social contact). Multivariable logistic regression models were conducted for each outcome, after univariable and domain-specific multivariable models. The significant variable at each step was selected if the p-value was ≤0.05.

Results: A total of 5,037 students answered the survey—the global response rate of 63.5%. Most of the students were females (70.4%) and freshmen students (25.2%). The prevalence of mental health problems was high: depression (37.1%), anxiety (37.9%), and stress (54.6%). Insomnia was reported in 32.5% of students, and suicide risk in 20.4% of students. The associated variables at personal domain were history of mental health problems, substance use, and sexual orientation; at family domain, family functioning and family history of mental health problems; at university domain, violence victimization and sense of belonging; and in SARS-CoV-2 domain, having a daily routine and fear to contracting SARS-CoV-2 by students themselves or others.

Conclusions: The prevalence of mental health problems is high among undergraduate students and some of the associated factors, such as victimization and a sense of belonging can be used in preventive interventions.

Keywords: mental health, undergraduate, college, depression, anxiety, suicide risk, university, insomnia


INTRODUCTION

Mental health problems are considered a significant public health concern, especially among young people. Pre-pandemic studies have estimated the prevalence of mental disorders among youth from 8.3 to 12.4% (1) and concerning figures can also be seen among undergraduate students. For instance, in USA, The Healthy Minds Study (2020) found a 39% prevalence of depression and a 34% prevalence of anxiety disorder among college students (2). In Chile, the prevalence of mental health problems among undergraduate students seems to have increased in the last few years (3). For instance, in 2013, Antúnez et al., using the Depression, Anxiety, and Stress Scale (DASS-21), found that 30% of undergraduates had depressive symptoms and 21% had anxiety symptoms (4), while, in 2019, Barrera-Herrera et al., using the same instrument, found that both depression and anxiety reached a 46% prevalence (5).

Young people face a crucial developmental period with many normative transitions. Vocational issues, financial problems, academic workload, missing home, and loneliness are some of the common stressors found among undergraduate students (1, 6, 7). The changes found in this period may be aggravated by SARS-CoV-2-related stressors and social disruptions associated with the restrictions in daily activities imposed by the pandemic (8).

Several studies have explored the effect of SARS-CoV-2 pandemic and sanitary measures on mental health among undergraduates. In the USA, 48.1% of undergraduates reported depression, 38.5% anxiety, and 18.0% suicidal ideation. In the same study, 71.3% of the students indicated that their stress and anxiety symptoms increased during the pandemic (9). Additionally, a recent meta-analysis estimated a mean prevalence of 31% for anxiety and 34% for depression (8). Anxiety was slightly higher among males (36%) and females (30%), but depression was higher among females (56%) than among males (34%).

Mental health problems may disrupt performance in the University. For example, a study conducted in USA found that during the pandemic high levels of depression were associated with difficulties in focusing on academic work (10). Other findings demonstrated that mental health distress was correlated to a perceived poor academic performance caused by SARS-CoV-2 (11).

Several factors have been identified related to the presence of mental health problems, some of them related to the expansion of the disease and other related to personal or contextual factors. In the first case, a large survey conducted in China found an increased risk of mental health problems when undergraduates reported having relatives or friends being infected with SARS-CoV-2 (12). A study in Taiwan showed that self-reported susceptibility of contracting SARS-CoV-2 was associated with suicidal ideation (13). In the second case, a study conducted in Canada reported that females had higher rates of mental health problems (14). On the other hand, one study conducted in Indonesia, Taiwan, and Thailand showed found that a higher support received from family, classmates, and faculties decreased suicidal ideation (15). A study in USA found that a higher alcohol use was associated with increased depression and anxiety symptoms (16). A study in Spain reported that using tobacco, insomnia and low self-esteem were associated with depression, anxiety and stress (17). Another large survey conducted in France showed that low-quality housing and insolation were highly associated with mental health problems (18).

In Latin America, fewer studies have explored the effect of the pandemic on mental health among undergraduates. It is known that in this region of the world higher mental problem symptoms have been reported in the general population during the pandemic (19), and also before the pandemic for various reasons such as treatment gap (20). We have found three studies conducted in Brazil (21–23), two studies conducted in Mexico (24, 25), and one in Chile (26). The studies in Brazil found that undergraduate students exhibited higher scores for perceived stress and depressive signs and lower resilience scores when compared to administrative and faculty staff (21). Additionally, variables associated with symptoms of depression, anxiety and stress in Brazil were: being female, having a chronic disease, fewer positive relations with others, lower self-acceptance, self-blaming, and substance use (22, 23). The studies in Mexico found that anxiety and depressive symptoms were related to younger age, previously diagnosed psychiatric disorder, and using drugs (25); and the main reason undergraduate students requested professional help was the presence of anxiety symptoms (24). Finally, only one research explored mental health problems among first-year university students from a State University in Chile, and found that 77% of the students perceived that their mood was worse during the pandemic, and the main associated factors with both depressive and anxiety symptoms were being female, problems with family or friends, problems with online classes and attention deficit symptoms (26).

The general aim of this study was to determine the prevalence of mental health problems among undergraduate students and is associated factors among undergraduate students in Santiago, Chile. The specific aims were: First, to determine the prevalence of depression, anxiety, stress, insomnia, and suicide risk. Second, to explore the association of personal, family, and university variables with mental health outcomes. And third, to estimate the association between SARS-CoV-2 pandemic and sanitary measures on the mental health of students.



METHODS


Participants

A cross-sectional study based on individual-level data was conducted using an online survey. The protocol of the study was approved by the Ethical Committee of Universidad de los Andes (CEC201984) and registered (ClinicalTrials.gov NCT04447690).

This study followed a convenience sampling strategy. The inclusion criteria were: (1) Registered undergraduate students from Universidad de los Andes, Santiago, Chile, and (2) 18 years old and older at the time of the study. All eligible students (n = 7,935), were invited to answer an online survey sent to their institutional email address using Qualtrics, ensuring anonymity.



Procedure

We contacted all authorities of different Faculties and Academic Units, and a written and signed letter of authorization was required for participation. A massive campaign using social media networks and institutional emails was conducted between June 11th and September 4th 2020. Special efforts were directed to contact and ask for support from social media influencers who actively invited students to answer the survey. Academic councils and authorities were also asked to share information about the study and the survey link.

All relevant information about the study, such as objectives of the study, potential benefits and risks, as well as confidentially issues, the written consent and the link to answer the survey was send to the students using the institutional emails and the formal channels of communication between Faculties and Academic Units and students. As a result, participants were asked to confirm or refuse to answer the survey. Data entry was possible between August 5th and September 4th 2020. Regarding the pandemic context, it is important to mention that Chile was in the 5th month after the first case reported of SARS-CoV-2 and the Government of Chile implemented lockdown measures in all the country which were in place at the moment of the data collection. Therefore, universities were only implementing online classes. No vaccines were available at that time in Chile.



Privacy and Anticipation of Potential Risks

Anonymity was ensured and answers were not traceable. In order to promote help-seeking actions among students who considered themselves to have mental health symptoms, at the end of the survey, self-help reflexive questions and phone numbers of several public institutions were displayed. There, they could ask for help and access assistance if needed. Additionally, high suicide risk was detected using the Columbia-Suicide Severity Rating Scale (Answering “yes” to questions #4 or #5). If high risk was detected, a warning sign appeared on the screen suggesting seeking help, alongside the university wellbeing support contact email address and the phone number of several public institutions where help can be obtained. Every week we informed the university wellbeing personnel on the number of students who potentially may contact them during the following week so they can be prepared to take care of them. Due to the fact that no names or identity information were obtained in the survey, this information was never informed to third parties. Finally, the study opened an Instagram account (http://www.instagram.com/salud_mental_med_uandes) where we shared self-help information and provided contact email addresses and contact phone numbers of wellbeing personnel for those students who may require assistance.

To prevent multiple answers, only institutional mailing systems were used, and a record of IP addresses blocked further attempts to answer multiple times. These IP addresses were encrypted in the server.



Measures

The survey included widely used scales and, when not instruments were available, several questions were developed by the researchers.


Independent Variables

Variables from four domains were included in the questionnaire.


Personal Domain

• Sociodemographic variables. Sex, age, nationality (0 = Chilean; 1 = Other nationality), ethnicity (0 = Non-indigenous; 1 = Indigenous), and occupational status (0 = Studying only; 1 = Studying and part-time job; 2 = Studying and full-time job).

• General health history. History of chronic illness (0 = No; 1 = Yes), history of mental health disorders (Depression, Bipolar, Panic, Anxiety, Eating, Attention Deficit Disorder w/Hyperactivity-ADHD), history of mental health treatment (Psychotherapy, Pharmacotherapy), physical activity (0, ≤ 149 min/week; 1, ≥150 min/week. This is equivalent of performing psychical exercise 30 min/day five times a week).

• Sexuality and sexual health. Sexual orientation (Heterosexual, Homosexual, Bisexual, Unsure, Other), offspring (0 = No children; 1 = With children), number of sex partners in the last year (0 = None; 1 = 1 or 2; 2 = 3 or more).

• Substance use: We used two screening questionnaires: the CAGE questionnaire (27) for alcohol use, and an adapted version of the Alcohol, Smoking and Substance Involvement Screen Test (ASSIST) (28), which included all substances of abuse, but alcohol. We decided to use CAGE for alcohol use because it is a self-report 4-item scale used to assess harmful alcohol consumption (abuse or dependence) widely used in Chile and allowed us to reduce the number of items to the survey. Each item is answered 0 (No) or 1 (Yes). The total range score goes from 0 to 4. The cut-off point is ≥2 (27). It is able to detect alcohol abuse and dependence with a sensitivity of 43%-94% and a specificity of 70–97% (29). It has been validated in Spanish populations (30). The ASSIST is an interview with eight items exploring the amount and frequency of substance use in the last 3 months and the problems associated with its use. Originally, it explores ten drugs (Tobacco, alcohol, marijuana, cocaine, amphetamines, inhalants, sedatives, hallucinogens, opioids, and others). We included “Vaping” and the use of “nootropics” (cognitive enhancers) in the list of drugs because of the recent concern of increased use among undergraduate students. We adapted the ASSIST to be used as a self-report questionnaire. Additionally, alcohol questions were excluded from this instrument because this substance was assessed with the CAGE for the reasons mentioned above. For all substances, we reported the prevalence of use in the last week, last month, lifetime, and risk of substance use disorder. For the association analyses, we only used the monthly use (0 = No use in the last month; 1 = Monthly use) of the most frequent substances.



Family Domain

• Family history. Parental educational level (0 = Incomplete elementary school; 1 = Complete elementary school and incomplete high school; 2 = Complete high school and incomplete university; 3 = Complete university and incomplete postgraduate studies; 4 = Complete postgraduate studies), family history of mental health problems (Psychiatric disorders, Suicide, Alcohol abuse or dependence, and Drug abuse or dependence).

• Family functioning. We used the “Family functionality APGAR score”. This tool is a self-report questionnaire of 5 items, with responses on a Likert Scale from 0 (Almost never) to 2 (Almost every time) that measures family support in the domains of adaptation, partnership, growth, affection, and conflict resolution. It is interpreted as follows: Highly functional family: 7–10; Moderate dysfunction: 4–6; Severe dysfunction: 0–3 (31). Cronbach's alpha in the Spanish population is 0.84) (32). Cronbach's alpha in our sample was 0.87. The reference category for association analyses was Highly functional family.



University Domain

• University history. Academic year (1 = First year; 2 = Second year; 3 = Third year; 4 = Fourth year; 5 = Fifth or more), source of financing (Funding from parents, Credit/loan, Scholarship, Self-funded, Other means), mean commuting time (1 = Higher than average (≥1SD); 2 = Average (of the total sample) (reference group); and 3 = Lower than average ( ≤ 1SD), history of failing subjects (0 = No failed subjects; 1 = Failed subjects).

• Violence victimization. The research team developed several questions aiming to gather information about violence victimization: physical, psychological, exclusion, teasing, and ridiculization.

• Psychological sense of university belonging was measured using the Sense of Social and Academic Fit tool (SSAF), previously validated in English (33). The tool is a self-report questionnaire of 17 items, with responses on a Likert Scale from 1 (Strongly disagree) to 7 (Strongly agree) that measure academic and social sense of belonging. Cronbach's alpha in this sample was 0.90; the higher the score, the higher sense of belonging. We categorized this variable according to three groups: 1 = Higher than average (≥1SD); 2 = Average (of the total sample) (reference group); and 3 = Lower than average ( ≤ 1SD).



SARS-CoV-2 Experiences Domain

• SARS-CoV-2 experiences. History of personal (0 = No; 1 = Yes) and family (0 = No; 1 = Yes) contagion of SARS-CoV-2; fear to contracting SARS-CoV-2 by the students (1 = Not at all; 2 = Slightly; 3 = Somewhat; 4 = Moderately; 5 = Extremely) and fear of others contracting SARS-CoV-2 (1 = Not at all to 5 = Extremely); living condition during pandemic lockdowns (0 = Living with family, friends or roommates; 1 = Living independently); frequency of social contact during lockdowns (1 = Never; 2 = 1 or 2 days/week; 3 = 3 or 4 days/week; 4 = 5 or 6 days/week; 5 = Everyday); frequency of physical exercising during lockdowns (1 = Never to 5 = Everyday); frequency of recreational activities during lockdowns (1 = Never to 5 = Everyday); keeping a routine during lockdowns (1 = Never to 5 = Everyday); and frequency of meditation or praying during lockdowns (1 = Never to 5 = Everyday).




Dependent Variables

• Depression, anxiety and stress. We used the Depression, Anxiety, and Stress Scale (DASS-21) (34, 35). This instrument has 21 items divided into three subscales, and it has been validated in the Chilean college population (36). The cut-off score for the depression subscale is ≥6 (sensitivity 88.46% and specificity 86.77%), for the anxiety subscale is ≥5 (sensitivity 87.50% and specificity 83.38%), and for the stress subscale is ≥6 (sensitivity 81.48% and specificity 71.36%). We used these cut-off scores to create binary outcome variables. The reported Cronbach's alpha for each subscale is 0.88, 0.71, and 0.80, respectively (37). Cronbach's alpha in our sample for depression subscale was 0.89, for anxiety subscale was 0.83, and for stress subscale was 0.88.

• Insomnia. We used the Insomnia Severity Index (ISI) (38). It is a 7-item scale with answers ranging from 0 to 4. A higher score means more severe symptoms of insomnia. The cut-off score for clinical insomnia is ≥15 (38). This cut-off score was used to create a binary outcome variable. The English validation reported a Cronbach's alpha of 0.90 (39), and the Spanish validation reported a Cronbach alpha of 0.82 (40). Cronbach's alpha in our sample was 0.84.

• Suicide risk. We used the Columbia-Suicide Severity Rating Scale (C-SSRS) (41). This scale has seven items exploring the presence of suicidal ideation and plans and suicide attempts in different periods of time. Each item is responded Yes or No. It has been validated in English-speaking (Cronbach's alpha between 0.73 and 0.93) (41), and Spanish speaking populations (α = 0.53) (42). For the analysis of this study, we only considered the first five items that measured suicide risk in the last month. Cronbach's alpha in our sample was 0.74. We created a binary variable (0 = No risk; 1 = Suicide risk) as outcome.




Statistical Analyses

A descriptive analysis was performed with measures of variance by calculating 95% confidence intervals and standard deviation accordantly. Measures of central tendency were calculated with the mean, and relative frequencies and percentages were presented (see Table 1).


Table 1. Personal variables.

[image: Table 1]

Univariate and multivariate logistic regression models were performed in three sequential steps: (1) Unadjusted models: all variables were assessed to determine if they were associated with each of the five outcomes: depression, anxiety, stress, insomnia, and suicidality. Those variables that had a univariable association (p-value ≤ 0.05), were selected to be included in the next step. (2) All variables were organized according to the following domains: personal, family, university, and SARS-CoV-2 related variables. For each domain, we conducted a multivariate logistic model, and those variables that had an association (p-value ≤ 0.05), were selected to be included in the final multivariate model. (3) The final model included all the variables associated with the outcomes in step 2. For steps 2 and 3, we included the variables sex and age and respective covariates in each model. In the case of independent variables reflecting a degree of intensity or growth, we conducted the Walt test to decide if they were included in each successive model. All statistical analyses were performed using Stata 15.




RESULTS


Sample Description

The main characteristics of the sample are presented in Table 1. A total of 5,037 students answered the survey—the global response rate of 63.5%. Most of the students were females (70.4%) and freshmen students (25.2%). The mean age increased by academic year, starting from 19.6 (SD = 2.9) years old in the 1st academic year to 24.0 (SD = 1.9) years old in the 5th or higher academic year. Survey respondents were distributed over 22 different courses. Most students were Chilean (96.5%), Non-Indigenous (98.1%), and only studied (87.5%). Regarding health history, 19.4% had a chronic illness, 35.4% had a diagnosis of an anxiety disorder, and 32.7% had ADHD and depression (27.9%). A 45.4% of students had attended psychotherapy, and 35.7 had used medication for a psychiatric condition. A 43.7% practiced regular physical activity. Most of the sample referred to being heterosexual (88.8%), single (98.6%) with no children (98.6%). A 4.5% of students reported having had three or more sexual partners in the last year. Finally, substance use was highly prevalent, with 54.6% of students reporting alcohol use in the last month. Risk for alcohol use disorder was found in 18.1% of students, and the risk for cannabis use disorder was found in 0.5% of students (see Table 2).


Table 2. Substance use prevalence.
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In the case of the parents' educational level, most completed university studies (mothers, 55.8% and fathers 45.7%). A 39.1% had a family history of psychiatric disorders, and 11.4% had a family member who committed suicide. A third of students reported that they had dysfunctional families according to the APGAR (28.9%) (see Table 3).


Table 3. Family variables.
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For most students, their parents paid for their education (89.2%). The mean commuting time was 52.1 min (SD = 35.9), and 17.8% of students took more than 88 min from home to the university. A 35.5% of students reported having had failed a subject. A third of students had felt to be excluded from social gatherings in the university, and 9.5% had experienced psychological victimization. The lowest score on the psychological sense of university belonging was in Year 1 (85.6, SD = 0.4) and went up the following years but with no special difference between Year 2 and Year 5 or more. A 15.4% of students had a score higher than 1SD over average on the psychological sense of belonging (see Table 4).


Table 4. University variables.
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Regarding SARS-CoV-2 related variables, only 3.0% of students contracted SARS-CoV-2, and 29.5% of students reported that a family relative contracted SARS-CoV-2. Students had a higher sense of fear of having a friend or family member contracting SARS-CoV-2 than themselves. During lockdowns, most students lived with family, friends or roommates, 83.6% kept in touch with people, 78.5% had practiced physical exercise, 76.6% had been involved in recreational activities, 83.6% kept a daily routine, and 47.7% meditated or prayed (see Table 5).


Table 5. SARS-CoV-2 experiences variables.
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Mental Health Problems

Depression symptoms were reported in 37.1% of students, and among females reached 38.7%, higher than in males (33.2%). Anxiety symptoms were reported in 37.9% of students (females, 42.5%; males, 26.9%). Stress symptoms were reported in 54.6% of students (females, 58.5%; males, 45.1%). Insomnia was reported in 32.5% of students (females, 33.9%; males, 29.2%). Suicide risk was reported in 20.4% of students, higher among females (20.9%) than in males (19.2%) (see Table 6).


Table 6. Psychological symptoms (DASS-21), insomnia, and suicide risk by sex and grade.

[image: Table 6]



Associations

The univariable and multivariable models by domain are presented in the Supplementary Material. The final multivariate model is presented in Table 7.


Table 7. Final multivariable associations between risk and protective factors and the outcomes depression, anxiety, stress, insomnia, and suicide risk.

[image: Table 7]

In the personal domain, females were more likely of suffering anxiety (OR 1.54; 1.28–1.85 95% CI) and stress symptoms (OR 1.39; 1.17–1.65 95% CI). Higher age reduced the odds for all outcomes. Having a history of chronic illness increased the odds for anxiety (OR 1.41; 1.17–1.69 95% CI) and insomnia (OR 1.20; 1.00–1.43 95% CI). Regarding previous diagnoses of mental health disorders, there was a positive association with several outcomes (see Table 7 for details). Regarding sexual orientation, homosexuals, bisexuals, and those students who reported to be unsure about their sexuality had higher odds of suicide risk. The consumption of different substances increased the odds of several outcomes, especially anxiety and stress (see Table 7 for details). On the other hand, last month alcohol use decreased the odds of depressive (OR 0.84; 0.72–0.98 95% CI). and suicide risk (OR 0.73; 0.61–0.89 95% CI).

In the family domain, family history of suicide increased the odds of suicide risk (OR 1.37; 1.06–1.78 95% CI), and family history of any psychiatric disorder increased the odds of anxiety symptoms (OR 1.22; 1.03–1.43 95% CI). Additionally, students who reported having a dysfunctional family were less likely to report symptoms consistent with each of the mental health outcomes. In the university domain, students who were in the 5th or higher academic year were less likely of suffering depressive symptoms (OR 0.70; 0.51–0.97 95% CI). In addition, students who had to pay for college by themselves were more likely of suffering anxiety symptoms (OR 2.06; 1.40–3.05 95% CI), stress (OR 2.07; 1.39–3.08 95% CI), and insomnia (OR 2.18; 1.58–3.02 95% CI). Students who take longer time to get the university were more likely to had depressive (OR 1.24; 1.02–1.51 95% CI) and anxiety symptoms (OR 1.27; 1.04–1.55 95% CI) and suicide risk (OR 1.41; 1.13–1.76 95% CI). Students who had psychological experiences of abuse at college had higher odds of stress (OR 1.70; 1.28–2.27 95% CI), students who had exclusion experiences at university had higher odds for depressive (OR 1.44; 1.21–1.71 95% CI) and anxiety symptoms (OR 1.48; 1.24–1.77 95% CI), stress (OR 1.50; 1.26–1.78 95% CI), and suicide risk (OR 1.47; 1.21–1.79 95% CI), and students who had teasing experiences had higher odds for anxiety symptoms (OR 1.36; 1.06–1.76 95% CI). Finally, students with a higher sense of university belonging were less likely to report symptoms consistent with each of the mental health outcomes.

In the case of pandemic domain variables, the higher the fear of contracting SARS-CoV-2 by students themselves or others, the greater the odds for depressive and anxiety symptoms, stress, and insomnia. Students who were involved in recreational activities during lockdowns decreased the odds of depressive symptoms and stress. Finally, students who kept a routine during lockdowns decreased the odds of depressive and anxiety symptoms, stress, and insomnia (see Table 7).




DISCUSSION

This is one of the first studies exploring mental health problems and their associated factors during the SARS-CoV-2 pandemic in Latin America. Mental health problems such as depression, anxiety, insomnia, and substance use are high among undergraduate students for all years of their careers. We also found a high prevalence of suicide risk (20.4%). A large proportion of students had a history of mental health problems. At the moment of the survey, 41.6% of this population was receiving psychological or psychiatric support. Finally, family history of psychiatric disorders (39.1%) and suicide (11.4%) were frequent among students. During the pandemic, very few students or their families had SARS-CoV-2. However, many students felt fear that themselves or any other family member or friend may contract SARS-CoV-2.

Few studies have explored the prevalence of mental health issues among undergraduate students in a SARS-CoV-2 context. A recent systematic review and meta-analysis included 16 articles exploring the prevalence of anxiety and depressive symptoms using valid and reliable instruments among university students during the pandemic. The pooled prevalence of anxiety symptoms was 31% (95% CI: 23–39%), and the pooled prevalence of depressive symptoms was 34%; both findings were similar to the ones found in our study (8). A large study conducted in France, surveying 69,054 students, found that suicidal thoughts prevalence was 11.4% (7,891 students), high level of perceived stress affected 24.7% (17,093 students), severe depression at 16.1% (11,133 students), and high level of anxiety at 27.5% (18,970 students) (18). In the United States, Wang et al. surveyed 2,031 students using the PHQ-9 and the GAD-7 and found a prevalence of 48.14% for depression, 38.48% for anxiety, and 18.04% for suicidal thoughts (9). Another study among 517 undergraduates in Spain found a high risk of suicide in 22.8% of students (43). These results are similar compared to our study. However, in Japan (44), the results seem to be different. For instance, depression was 11.7% (similar both in men and women), and suicidal ideation was 6.7%, also similar in men and women.

Even though our results are similar to other studies during the pandemic, the prevalence of mental health symptoms among Chilean undergraduates seems to have increased in recent years. No single cause can be attributed to this increase, but we can mention some potential contributing factors. In recent years, Chile has significantly reduced its economic growth (45); has experienced an unprecedented social outbreak (46), just before the pandemic; and has experienced the pandemic with the health restrictions that have accompanied it, such as the lockdowns (47). These events have been associated with reduced economic expectations, low job creation, and unemployment, especially for young people (48), all which have a clear detrimental impact on the population's mental health (47, 49–51). The context of mental health care where these events have been unfolded needs to be also considered. For instance, the treatment gap for mental disorders is high in Chile, reaching 38.5% among adults, and one-fifth of children or adolescents with a diagnosis receive any mental health service (52). Additionally, there is still an important stigma related to seeking health for mental problems (53–55). Nevertheless, a definitive explanation and the relative importance of the events presented above cannot be determined with the information available, and further research is needed.

Among the most urgent aspects found in our study was the high prevalence of suicide risk, which seem to be in the higher end range of the prevalence worldwide. Regarding suicide ideation, the global prevalence of suicide ideation has been stated in 10,6% among college students during pre-pandemic (4); however, and as we previously mentioned, some studies during the pandemic have found higher figures (9, 43). Even though the figures of suicide seem to be stable and even lower in the pandemic compared with the pre-pandemic times (56), our results show that undergraduate students have increased the psychological suffering during pandemic which stress the need for preventive measures incorporating the modifiable associated factors found in our study.

On the one hand, several factors were associated with an increased risk of having mental health issues. For example, being female, personal and family history of mental health disorders, tranquilizers use, having dysfunctional families, self-funding university, taking longer than average to get to the university campus, having exclusion experiences at university, and fear of themselves contracting SARS-CoV-2. These results are shared by other studies. For example, being female was also considered a risk factor for stress and anxiety (14, 18). Regarding family functioning, Shao et al., using the same instrument used in our study (57) found that the higher the score on family functionality, the better mental health, and that perceived good family support was a protective factor against poor mental health (58). Family functioning was negatively affected during the pandemic, especially due to changes in workload by parents, economic problems, changes in the daily routine due to lockdowns, and reduced social contact and mobility. Therefore, it was expected to be associated with mental health issues. Additionally, fear of contracting SARS-CoV-2 was also found in other studies. For instance, in Ecuador, fear of Covid-19 was a predictor of depression among university students, and another study found that increased levels of anxiety were associated with having a family member diagnosed with COVID-19 (59). Some studies in the general population have also reported severe stress responses such as post-traumatic stress disorder as a consequence of being exposed to a family affected with Covid-19 (60).

Regarding university experiences, victimization, such as social exclusion, was an important associated factor. In a study cross-cultural study, it was found that bullying victimization was associated with higher scores on DASS (61). On the other hand, to the best of our knowledge, our study is the only one that has explored the effect of the sense of belonging and its relationship with mental health during the pandemic. We found that a higher psychological sense of university was associated with reduced odds for all mental health outcomes. Pre-pandemic studies have shown that students' engagement in university life and relationships with peers and faculty members is fundamental for their wellbeing (62). Another study (63) showed that a sense of university belonging influenced mental health and academic outcomes and reduced depression, anxiety and stress symptoms among undergraduates (64). Potential interventions promoting university involvement and a sense of belonging may help to prevent mental health problems among this population and promote greater career satisfaction and success and community involvement in the future (65).

In the present study, we found that having a daily routine during lockdowns (sticking to a daily schedule) was another variable related to positive mental health. Few studies have assessed this association. For instance, one study conducted in a Spanish university (66) found that students who had a routine during the pandemic had a lower risk of mental health problems. Having a routine was one of the most recommended measures to prevent mental health problems at the beginning of the pandemic and quarantine measures proposed by several experts and institutions (67). Our results supported these recommendations.

We found mixed results on the association between substance use and mental health. On the one hand, the consumption of tobacco, cannabis, nootropics, and tranquilizers were associated with some mental health outcomes. These results were also supported by the findings among university students in Brazil (22). Tranquilizer use was associated with most of the mental health outcomes, and to our knowledge, no other study has explored this specific association among undergraduates during the pandemic. We only found one study in Mexico among the general population where they found that tranquilizer use increased the levels of stress and depressive symptomatology (68). On the other hand, we found that alcohol use was associated with a reduced risk for depressive symptoms and suicide risk. One recent study during the pandemic found that alcohol consumption (amount and frequency) increased as time progressed among university students (16). In addition, this study found that students with more symptoms of depression and anxiety reported had a greater increase in alcohol consumption. Therefore, our results may be seen as contradictory. However, we also found that the presence of alcohol social consequences such as having people criticizing your drinking (measured by CAGE and labeled as Risk of Alcohol Use Disorder), increased the odds for suicide risk. A recent study among female college students found that the quantity of alcohol consumed did not predict the onset of depression; however, experiencing alcohol consequences, regardless of consumption, did increase the risk of incident depression (69). We did not explore if alcohol use started recently or if this consumption was initiated long before the survey. We also do not know the longitudinal progression of alcohol use and depressive symptoms. The self-medication hypothesis says that individuals may use alcohol to reduce psychological distress, and we may have surveyed the students just in the time when their symptoms have been reduced after using alcohol for some of the students. To fully explore the causal relationship in this population, we need to assess the longitudinal association, which is one of the aims of our future studies.

Finally, it is worth mentioning that our sample had a high rate of females (70.4%), which may be related to two contributing factors: (1) the higher proportion of females in the population of undergraduates in this university (60%); and (2) the higher participation of females in this kind of studies (70). For instance, in a recent meta-analysis, the mean proportion of females (adjusted by the size of the study) was 66% (8). It is known that there are sex differences in the neurobiological mechanisms involved in stress, anxiety and affective disorders, where females have an increased risk of presenting these symptoms (71, 72). Furthermore, a study in the general population in Chile found that females were more likely to have a new mental health disorder during the pandemic than males (73).

This study has several strengths. First, it includes a large sample that invited to participate the whole body of students from the different academic units and enrollment years. Second, we had included several variables from different domains to explore the main risk and protective factors and reduce confounding bias. Finally, there are still few studies exploring the effect of pandemic and sanitary measures on mental health among undergraduate students in Latin American countries and in the world, making it an important contribution to research in the field (74). Among the limitations, we could mention that our data come from a cross-sectional survey, and no causality can be implied. Additionally, we used a self-reported questionnaire, which may introduce some reported bias. Moreover, not all the instruments used in this study were validated among Chilean undergraduates, and no diagnostic statements can be formulated because the instruments and methodology used are usually used to screen mental health issues. Our findings are based on data from one university and may therefore not be generalized to other universities or college students in Chile due to some cluster bias. In addition, our findings cannot be generalized to other phases of the pandemic, but only when lockdown measures were in place. Most students attending this university come from high-income families, which may also reduce the representativity of the results. Finally, the sample had a high rate of females, which may have increased the prevalence of mental health symptoms reported in the study. As anonymity was granted, it was impossible to directly contact high suicide risk students; however, a suggestion for seeking help and information was given at the end of the survey as we explained in Section Method.

Future research among university students can be concentrated on studies exploring the progression of mental health problems and the associated factors over time through longitudinal studies. Additionally, studies exploring the effectiveness of preventive interventions programs using some of the potential mediators found in this research, such as a sense of university belonging, should be conducted in the short term. The college environment offers an excellent opportunity to introduce interventions to prevent mental health problems, substance misuse, and bullying victimization. Additionally, all universities will need to be prepared to implement this kind of intervention when students return to the campus during and after the pandemic emergency.
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Objectives: This study aimed to investigate reciprocity among university students in low-resource settings using a convergent mixed-methods approach in Jordan. The study operationalized the effort-reward imbalance (ERI) model which is a sociological framework used to predict occupational-related health outcomes. The basic theory of ERI model assumes that an imbalance of effort and reward predicts adverse health outcomes.

Methods: The research involved two studies, Study I (n = 833) to quantitatively measure ERI and Study II to collect qualitative data (n = 44) on the drivers of ERI among university students. In Study I, a modified Arabic version of the ERI questionnaire was used. The study measured ERI and investigated the reliability and validity of the Arabic version of the ERI model questionnaire. In Study II, data were collected from focus groups and personal interviews and thematic analysis was used.

Results: The results suggested that ERI was associated with poor academic performance (OR=2.31, 95% CI 1.60–3.32), absenteeism (OR=1.66, 95% CI 1.21–2.27), low exercise level (OR=2.02, 95% CI 1.49–2.74) and poor self-reported health (OR=1.12, 95% CI 1.08–1.30). Three major themes emerged, namely high academic load, financial pressures and negative influence on the students' performance, wellbeing and health to explain effort-reward imbalance.

Conclusions: Results suggest that ERI among university students is multi-faceted and is not bound only to academic-related demands and that the extrinsic factors such as the economic context of Jordan is among drivers of ERI.

Keywords: effort-reward imbalance, reciprocity, mixed-methods research, factor analysis, academic-related stress


INTRODUCTION

Reciprocity is a notion that determines the balance between efforts and rewards. The effort-reward imbalance model (ERI) was proposed by Siegrist et al. to predict occupational-related health outcomes (1). Whilst reciprocity assumes that ‘high’ effort should adequately be compensated with ‘high’ reward, negative emotions and stress may be elicited when this equilibrium is violated (i.e. high effort with low reward) (2). The ERI model emphasizes the significance of the social role of the subject (3). When people exert their efforts as per their social roles, the social role is expected to satisfy their self-regulatory needs such as successful performance, recognition, integration, and the well-being (1–4).

Following Siegrist's seminal work, the ERI model has been replicated in many different populations worldwide (5). The model was mainly used to investigate the effect of work conditions on the subject and was demonstrated to be ubiquitous to researchers as it was successfully validated in more than ten languages (6, 7). Much of the research conducted on the ERI model was mainly produced from the USA, Europe, and Eastern Asia (2). However, little work has been done on exploring the validity of the ERI model in the Middle East (8). While much of ERI research was investigated in workplace conditions, there has been a growing interest in understanding the validity of ERI model when applied to other social settings such as schools and universities. There has been no work done on understanding the interaction between effort and reward in university settings among students in Jordan. Moreover, a closer look at the literature on ERI shows that most of the evidence takes the form of quantitative research with very little qualitative research to understand the drivers of ERI.

In this study, we aimed to investigate the validity of the ERI model among university students in Jordan using a mixed-methods design to generate both quantitative and qualitative data. We also explored the potential influences of ERI on students' academic performance, wellbeing and health.



MATERIALS AND METHODS


Design and Study Population

This study was designed to take a convergent mixed-methods approach. The research involved two studies, Study I used cross-sectional questionnaires to collect quantitative data on ERI among university students, and Study II to collect qualitative data on the drivers of ERI. The major aim of using a mixed-methods design is to triangulate the data from the quantitative questionnaire with qualitative findings that can offer depth in interpretation.

All participants of this study were enrolled at Jordan University of Science and Technology (JUST), Irbid, Jordan. In an attempt to make the study participatory, students were involved at different stages of this research including co-designing, co-analysis and interpretation of study results. For instance, students were involved in the analysis of qualitative data from an early stage in the project. After concluding the qualitative study, the results were discussed with other students in a brainstorming session.

The recruitment location was based on student density and diversity to enhance the quality of the sample obtained. JUST is considered to be the most culture-diverse public institution of higher education in Jordan and attracts students from all Jordanian governorates in addition to having students from 60 different international nationalities.

To be eligible for participation in this study, participants should meet the criteria of being (1) enrolled in a full-time undergraduate study program at JUST; (2) at least 18 years or older; (3) be willing to participate in the study.




STUDY I: QUANTITATIVE STUDY

Data collection was conducted by dividing the university into several clusters based on schools of study with a total of 11 clusters. We aimed to reduce bias in data collection by sampling students directly from lecture halls of courses which had a policy of compulsory attendance. These courses involved students from different student levels and ensured the highest representation of the student population at JUST. A total of five research assistants approached the student halls, by giving a general exposition of the study aims to each lecture hall. Students who showed interest to participate were approached using paper-based questionnaires. Participating students gave their written consent. No university official or course instructor were involved in the recruitment of students, and all students had the free will to participate or to withdraw their consent.

We estimated the sample size using a precision level of 0.05 and 95% confidence level, to be 379. To account for the clustered design of the study, the estimated sample size was multiplied by design effect (DE) which can be computed using the formula DE = 1+ (m- 1) × ICC, where m is the number of participants sampled per each school and ICC denoting the intra-cluster correlation coefficient. The intra-cluster correlation coefficient determines the variance within clusters in relation to the variance between clusters and in the current study it was estimated to be 0.02 based on previous research conducted by authors on student samples at JUST. We aimed to sample 50 students from each school. Hence, sample size was determined to be at least 750. We invited 1000 students to participate, and between May and July 2018, a total of 833 participants completed the questionnaire. Non-response was often due to lack of time by students to participate.


Instrumentation

The development of the Arabic ERI questionnaire in university students was based on the existing body of literature and published guidelines on the ERI model (2, 9).

The survey was developed in Arabic using available translation of the 2013 Arabic version and previous study done on students in school settings (8, 10). In the first stage, the questionnaire was piloted on 89 students for clarity of wording and expression. The pilot sample was not involved in any further analysis. There were four items in the effort scale (E1–E4), 10 items in the reward scale (R1–R10), and five items in the overcommitment scale (OC1–OC5). Newer guidelines recommended the use of condensed response scales (four-point Likert scale instead of 5-point) for obtaining higher response rate (9). The three dimensions were surveyed using a four-point anchored scale (strongly agree = 4, agree, disagree, and strongly disagree = 1).



Measures

The following measures were obtained in this study: effort-reward imbalance (ERI) ratio, academic performance, absenteeism, exercise level and self-reported health.



Effort-Reward Imbalance

The effort reward imbalance is computed by dividing the total effort scale over the reward scale. This ratio is then corrected with correction factor k, that is found by dividing the number of reward items by the number of effort items. Correction factor k in this study was 2.5 (9).



Academic Performance

Classification of academic performance was based on JUST internal grading system. Participants were asked to provide data on their GPA and a cut-off point of 2.75 GPA out of 4.00 was taken, where <2.75 was considered a poor academic performance and above was considered good academic performance.



Absenteeism

Students at JUST attend classes on campus from Sunday to Thursday. Participants were asked to indicate how many days they had to attend university in their current semester of study, in addition to how many days they usually missed on a weekly basis. Absenteeism was computed as the percentage of how many days students were absent on weekly basis out of the total days of compulsory attendance. Participants were then classified into either showing absenteeism (at least absent a day every week) or not showing absenteeism.



Exercise Level

Participants were asked to indicate how many times per week they were engaged in exercise activity. Low exercise level was defined as having <150 min per week of exercise, while those doing more than 150 min were defined with good level of exercise.



Self-Reported Health

Participants were asked to rate their health on a scale from 1 to 7. The scale was classified into three classes: poor health (1–3), fair health (4), good health (5–7).



Statistical Analysis

Reliability of the effort, reward, and overcommitment scales were evaluated using Cronbach's alpha and McDonalds Omega measures. Factorial structure of the questionnaire was conducted using exploratory factor analysis. To determine the number of factors to be extracted, we employed the Horn's parallel analysis method by running a Monte-Carlo simulation with a randomly generated set of data. Additionally, the number of factors was determined by Kaiser's rule and by inspection of the scree plot at the breaking point. The Kaiser-Meyer-Oklin (KMO) sample adequacy index was set at >0.6. The items were rotated by direct oblimin. The model fit was assessed by chi-squared test, the root means square error of approximation (RMSEA) and Tucker-Lewis index (TLI).

Binary logistic regression models were constructed to investigate the associations between ERI and academic performance, physical activity and absenteeism. Ordinal logistic regression was used to investigate the association of ERI with self-reported health. Questionnaires with data missing on either effort or reward were not considered in the analysis. Statistical significance was set at p < 0.05. All data analyses were conducted in R Studio version 1.1.463.




STUDY II: QUALITATIVE STUDY

Data was collected through conducting both personal interviews and focus groups and they were purposefully targeted at students in different years of study (years 1–6). As most students are not obligated to follow university courses plan and may interchange courses between each 2 years, focus groups were conducted with students of each 2 years together (years 1–2), (years 3–4) and (years 5–6). A total of three focus groups and 11 interviews were conducted during April-May 2018.

At the beginning of a focus group or an interview, a research assistant introduced the aims of the study and initiated discussions regarding each student experience and reflections. The open-ended questions that were used to elicit insights from students are described in Table 1.


Table 1. Research questions guide in the qualitative study.
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Interviews were recorded and verbatim transcribed for coding. Thematic analysis was completed by the lead author in this study with the help of two other research assistant students who conducted the interviews. Coding was done manually without using qualitative data analytic software due to the limited availability of funds. Before coding, researchers familiarized themselves with the interviews and then started identifying themes that were included in the codebook. This codebook has an index of all identified themes that were constantly compared together for refinement. Each transcript was coded, and codes were collectively grouped into major themes and sub-themes.


Quality Assurance

Quality assurance of the qualitative study on the aspects of credibility, dependability, confirmability, transferability and reflexivity is described in full in Table 2.


Table 2. Qualitative study quality assurance measures.

[image: Table 2]


Reflexivity Statement

This research was conducted when the lead author was a student at JUST while the second author was his research mentor. Several efforts were made to acknowledge, understand and reduce the possible impact of this studentship on the research and interpretation of data. Much of the qualitative data was analyzed with the help of other students under the guidance of research method experts. The reason of including other students was to make this research a participatory project. However, this may have influenced how data was being analyzed and interpreted. Therefore, after the themes were extracted, two external experts assessed the quality of data analysis and its interpretation. Accordingly, the analysis was refined several times until a common consensus was reached.



Ethical Consideration

The study protocol was approved by King Abdallah University Hospital Institutional Review Board at Jordan University of Science and Technology (Approval number: 15/114/2018).

Participants had to sign a written informed consent upon participation.





RESULTS


Participant Characteristics

Demographic details of participants are shown in Table 3. Regarding the quantitative arm of the study, the majority of students were females (61.8%) compared to males making up 38.2% of the sample. Around 61.0% of the students were enrolled in undergraduate programs at medical schools from all different study years. There were very few students who were employed at the time of the study. Interestingly, 58.0% of students were enrolled on competitive basis compared to 38.3% of students who pay considerably higher fees for admission within the parallel program. Almost half of the students were self-funded, while around 49.1% were covered by a scholarship. Higher education scholarships in Jordan are usually paid by the Royal Court for the family members of public sector employees, including teachers, in addition to scholarships offered by the military for family members of the Jordanian Armed Forces staff. Nevertheless, family income is variable among students, reflecting their different socioeconomic backgrounds. Similar demographics were shown among the participants of the qualitative arm of the study.


Table 3. Demographic characteristics of participants.
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STUDY I: QUANTITATIVE STUDY


Factorial Structure and Construct Validity of the Arabic ERI Questionnaire in University Students

All items in effort, reward, and overcommitment scales were entered into exploratory factor analysis. The Kaiser-Meyer-Olkin measure of sampling adequacy was found to be 0.773, which exceeds the 0.6 minimum threshold. The Bartlett's test of sphericity was significant at X2 (171), p < 0.0001, which renders the scales eligible for factorability. All communalities were higher than 0.60. At first, Horn's parallel analysis method was used to identify the number of factors to be extracted. Results from this analysis suggested a five-factor solution, as shown in Figure 1. This solution showed that both effort and overcommitment scales were unidimensional, while reward scale loaded on three separate factors. Furthermore, we determined the number of factors to be extracted based on Kaiser's rule of extracting factors with eigenvalues greater than 1. A three-factor solution was supported with three unidimensional scales. Similar results were obtained by inspecting the scree plot at the breaking point. For the purpose of further exploration of possible solutions, we also forced a four-solution on the data. We investigated the fit indices of the three models as shown below. The results suggested that the fit indices were substantially improved in a five-factor solution compared to three and four factor solutions (Table 4).


[image: Figure 1]
FIGURE 1. A scree plot from Horn's parallel analysis method supporting a five-factor solution.



Table 4. Model fit indices for the proposed three, four and five-factor solutions.
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As the five-factor model showed the best fit to the data, we opted for this solution. The rotated structure matrix is shown in Table 5, along with reliability measures for each of the three scales. On the factors 1 and 2, the items for effort (E1, E2, E3, and E4) and overcommitment (OC1, OC2, OC3, OC4, and OC5) loaded respectively. Items measuring reward loaded on three different factors. On factor 3, items (R7, R8, and R9) loaded strongly and positively and hence this factor was named as ‘security’. On factor 4, items (R2, R5, R6, and R10) loaded positively and this factor was named as ‘academic esteem’. On factor 5, items (R1, R3, and R4) loaded strongly and positively, and therefore this factor was named as ‘academic support’. From the data shown, the Arabic ERI questionnaire in university students fits a five-solutions model explaining 56% of the variance (Table 5).


Table 5. Reliability measures and factorial structure of the effort, reward and overcommitment scales.
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Reliability of ERI Arabic Questionnaire

The reliability measures for all items in the effort, reward, and overcommitment scales are given in Table 5. The results suggested that the three scales have satisfactory reliability and internal consistency for measuring effort-reward imbalance in university students in Jordan.



ERI Ratio

The mean corrected effort-reward imbalance was 1.19 with a standard deviation of 0.43. This ratio can be interpreted as for every 1.19 units of effort students make, a 1 unit of reward was reciprocated.



Association of ERI With Academic-Related Performance and Exercise

The associations between ERI and academic performance, absenteeism, low physical activity, and self-reported health were explored. The results are shown in Table 6. The odds of poor academic performance were 2.31 higher in students showing an imbalance between effort and reward, compared to those who did not. Similarly, students with ERI showed higher odds of absenteeism and also low exercise level. Moreover, ERI was associated with poor self-reported health.


Table 6. Unadjusted and adjusted odds ratios of the association of effort-reward imbalance with poor academic performance, absenteeism, and self-reported health.

[image: Table 6]




STUDY II: QUALITATIVE STUDY

Analysis of the qualitative study data generated the themes and sub-themes shown in Table 7. The first theme relates to the high academic load on students. Most students agreed that university demands make it impossible to maintain a satisfactory performance level without high efforts. This was a common ground for all students, even when they were performing at different academic levels.


Table 7. Themes and sub-themes from qualitative study.
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Another theme emerged to associate field of study with high efforts. Students recognized that being enrolled in highly respected fields earns them better social acceptability and social capital, and hence, to maintain this social capital, they had to put in more effort. For instance, several students indicated that their families support them because they secured admission in highly respected fields such as engineering or medical studies at a prestigious university in Jordan. If they were not enrolled in these majors, they would have received less support or were not given the opportunity to pursue their education. A student said: ‘my family respects me because I study in the medical school’. It should be also mentioned that several students showed how maintaining a studentship in a prestigious university in Jordan in a respected field is of utmost importance to them. This added more evidence to another interconnected theme which demonstrated the role of funding source. It was evident, among students who were not funded by their families, that they were under the stress of maintaining scholarship funding by granting agencies (such as Ministry of Higher Education and Scientific Research, Jordanian Armed Forces, Royal Hashemite Court and local charities). Many students citing financial reasons expressed how difficult it will be for them to pursue their studies if funding was not available. These results suggest that financial challenges are among the most important drivers of high effort and thereby high ERI.

Another sub-theme showed that the context of Jordan influences how students perceived their studies, as some put more efforts to have higher chances of securing jobs after obtaining their degrees. Some students expressed how important it is for them to secure good jobs to support their families. Much emphasis was given on the economic challenges in Jordan and how students viewed their degrees as a ticket to leave Jordan to find jobs abroad. It was evident from the qualitative findings that poor career prospects and the ambiguity about future all result in low levels of reward and security.

A student said in a gendered tone: ‘my family is supporting me now, so I can support them [later]. As a female, my father accepted that I pursue my studies so I can contribute to the financial needs of our household later’. Another student said: ‘there are no available jobs once you graduate. If you want to work abroad, [they] look into your high grades’, while another added: ‘all my family members work currently in the Gulf countries and [I] am planning to travel abroad once I finish my studies’. This was not only limited to the Middle Eastern region, but also encompassed the wider globe: ‘to secure a scholarship to study a master's degree in Europe or [North] America, you need to be an outstanding student. [My] only way to immigrate is to study abroad’.

These high efforts were perceived to have low reward in return. For instance, students expressed their frustration over challenging level of assessments and their inability to maintain high academic performance.

A student said: ‘Whatever I do, I will always get the same grade. Whenever I study and dedicate much of time to my exams, I can hardly pass’. Moreover, several inputs were made at the influence of high efforts on health and well-being of students. It was highlighted how demanding it is to attend classes daily and how can this push students to skip classes to have more time for exam preparation. The problem of absenteeism was reported by all study participants.



DISCUSSION

Comparing the quantitative and qualitative results of this study sheds light on the significance of mixed-methods research to help in the interpretation of quantitative data. In this study, we quantified ERI in a sample of university students while offering an account, from the students' perspective, on the drivers of ERI. The qualitative arm of the research has established a link on the intersectionality of socioeconomic inequalities and ERI and the need to examine ERI among university students while considering Jordan as an economically challenged country (11). The research draws our attention to the motivations of high effort which included scholarship status, family support, social capital and not only high demands by academic settings. It also expanded our lens on how students regarded recognition as important as much as grades in an academic context. This study was mostly participatory which meant that its interpretation involved all relevant parties including students, educators and university officials.

The results suggest that the lack of reciprocity may be associated with poor students' health. The germinating corpus of evidence is linking ERI to several diseases and had been used to explain the ‘social gradient’ of incidence of these diseases such as heart disease and diabetes II (5, 11–14). Other studies have also highlighted a role of failed reciprocity in developing burnout and serious psychiatric disorders such as depressive and anxiety-like symptoms (15, 16). Our results are congruent with evidence from the literature of both working and non-working contexts. A research study done on school children in China (n = 1004) showed that ERI was associated with poor self-reported health (10). Similarly, a study done on Swedish students (n = 403) gave evidence of the association between ERI and poor self-reported health and somatic pain (17). In terms of university students, a study conducted in Germany (n = 698) correlated ERI to symptoms of poor self-reported health and symptoms of anxiety and depression (18). Results from working contexts showed that ERI was associated with absenteeism when applied to employees (19). Interestingly enough, the link between ERI and poor academic performance and low level of exercise reported in this study were not reported elsewhere, which adds new data to the body of knowledge on the criterion validity of the ERI model.

In terms of the psychometric properties of the Arabic ERI questionnaire among university students, the questionnaire had demonstrated satisfactorily reliability. Recent reports on using ERI in measuring academic-related stress in student settings showed similar and comparable results to the findings of this study (20). The main addition this study adds to the body of knowledge on student ERI is its use of mixed-methods design to supplement the quantitative findings with qualitative data that can offer a depth in interpretation. Moreover, results from Horn's parallel analysis supported a five-factor solution, in which both the effort and overcommitment scales were unidimensional while the reward scale showed a three-factorial structure. The unidimensionality of both effort and overcommitment scales had been well documented in the literature within work settings (2, 9, 21). Worth mentioning that while the chi-squared test was used as a test of model fitness in this study and in earlier research, it had been well established that obtaining a non-significant chi-squared test in relatively larger samples is very difficult (7). In this regard, other model fitness indices reported in this paper added further evidence to the five-factor solution which had documented previously in the literature in working contexts (22–24).

The findings of this research have several limitations. Firstly, comparing the evidence from this study with other studies from the literature is limited by the extensive literature on ERI in several contexts which employed varying instruments and scales over years of ERI research (18, 25, 26). Moreover, the evidence of the economic influence and financial struggles on ERI among university students was only captured in the qualitative study and no quantitative data was obtained. It should also be noted that qualitative data was collected in April-May 2018 during Mid-term exams and quantitative data was collected in May-July 2018, which was toward the end of the academic year during final exams. This may have influcences how students perceived their effort and reward. Additionally, this study was not longitudinal, so it did not test and re-test the ERI in university students over a period of time, providing no information on how the ERI model performs under time change and how stable is the instrument. This is important as there were reports in the literature on the time invariance of the ERI model (7). Future work may extend on this study by providing evidence on the model invariance and stability and its association with poor health reported in this study. Moreover, this study recruited students from one university only, and therefore selection bias cannot be ruled out. Hence, the results of this study cannot be generalized to other students at different universities in Jordan.

In conclusion, the ERI model can be used to measure stress among university students, and to generate evidence on ERI association with several alarming health-related issues. There is an urgent need to develop training programs that offer effective strategies for students to help them cope with their academic-related stress. Moreover, any interventional programs can be targeted at reducing academic-related stress by involving all relevant parities, including university officials, granting agencies and families of students. This study demonstrates that any efforts aimed solely at the students, will not yield optimal results.
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Background: Inadequate Mental health literacy (MHL) is a problem worldwide. Research is limited in developing countries and about positive MHL. This study measured the disease-oriented MHL and positive MHL and investigated their association. In addition, this study explored the mental health information-seeking behavior among undergraduate students in Iran.

Methods: This study recruited undergraduate students of Tehran public universities through multistage stratified random sampling to undertake an analytical cross-sectional study. MHL was measured using Mental Health Literacy Scale (MHLS) and Mental Health Positive Knowledge (MHPK). Participants' most used mental health information sources and their trust in them were also inspected.

Results: A total of 543 students participated in this study. On average, the participants achieved about 65% of the total possible MHLS score, and 71% of participants showed sufficient MHPK score. The “internet” was the most used source for receiving and searching for mental health information. The most trusted source was “health care staff”. This study detected no correlation between disease-oriented MHL and positive MHL.

Conclusions: Mental health literacy of Iranian students still seems to be insufficient. As disease-oriented MHL and positive MHL were not correlated, specific educational interventions for each domain are needed. Although the internet is the main source of mental health knowledge, the trust of student in it is low. This issue should be taken into consideration in designing online educational interventions.

Keywords: health literacy, information-seeking behavior, mental health literacy, trust, student


INTRODUCTION

Mental health literacy (MHL) is receiving increasing attention as a modifiable contributing factor in mental health. Jorm et al. coined the term mental health literacy (MHL) in 1997, inspired by the well-known concept of health literacy (1, 2). Further investigators tried to expand the concept, and recently four domains are suggested to construct the MHL: (1) understanding good mental health, i.e., mental health promotion, which is also known as positive MHL; (2) being familiar with mental disorders and treatments; (3) stigma against mental illness and treatment; and (4) help-seeking behavior competency (3).

Low MHL is related to various adverse mental health outcomes and is considered a significant contributing factor in alleviating mental problems and improving the mental health of individuals and the public (1, 4–7). Inadequate MHL, however, is a global problem, especially in developing countries (4, 6). Studies in the Middle East indicate poor MHL even in health care staff (4, 8–11). Similarly, the limited investigations in Iran showed low depression literacy and high stigma among medical students and other individuals (12–16). Most of the MHL studies around the world are disease-oriented, that is, they are focused on mental disorders, stigma, and help-seeking (3, 6). Positive MHL, therefore, is rarely studied, and it has not been evaluated in Iran.

Mental health information-seeking behavior includes the main channels people use for searching or receiving mental health information and how they assess and trust them (17). In Iran, there is an evident increase in using the internet as a source of health information (12, 18, 19). Iran's internet infrastructure has developed considerably in recent years; hence an updated evaluation of mental health information-seeking behavior in adults is needed.

Despite the number of MHL research, most studies have been conducted in Western countries and are limited to the awareness of depression and schizophrenia (4, 6). Many studies have used vignette-based instrument which is argued as weak methodology (1, 4). In the available studies on MHL, positive MHL is a neglected dimension. Additionally, the relationship between disease-oriented MHL and positive MHL remains unknown. Another gap is that the best methods to educate MHL in Iranians are not identified despite the use of several evidence-based interventions in developed countries (20–22). Understanding students' mental health information-seeking behavior is necessary to design more efficient educational programs, but it is less inspected, especially in developing countries.

This study aimed to (1) assess the level of disease-oriented MHL and positive MHL and examine their correlation in an Iranian population, and (2) explore participants' mental health information-seeking behavior.



METHODS


Study Design and Population

This cross-sectional research is carried out in Tehran, the capital of Iran, from April to December 2019. Undergraduate students of public universities in Tehran were the study's target population. All students with basic internet skills could be included. There were no exclusion criteria.



Sampling

Undergraduate students of Tehran public universities were recruited by multistage random sampling. Stratums were the six major disciplines that students can apply for at the beginning of their university education which are as follows: Mathematics & Physics, Natural Sciences, Humanities, Arts, Foreign Languages, and Career & Technical Education. The sample size of each discipline was calculated based on the number of admitted students from each discipline in the last 4 years which was extracted from annual application forms. One or two universities were selected randomly as clusters from each stratum. Likewise, at each university, some classes were chosen randomly as clusters from the table of the semester's active lessons. The whole of each selected class was included in the study. A sample size of 475 students was calculated using the formula of estimating a mean.



Assessment

An online form was prepared for data collection. It contained an informed consent form, background data checklist, mental health information-seeking behavior questions, and two MHL questionnaires. The checklist assessed respondents' history of mental health services use or acquaintances with mental illness. Respondents were also asked to specify whether they were originally from a village, a small town, or a big city and indicate their parents' education level. We also asked them to specify the number of their roommates and rooms at their homes to calculate the household crowding index, which is used as an indirect indicator of participants' socioeconomic status. This continuous variable can be divided into three categories <1, 1–2, and more than 2. Higher numbers and especially numbers above 2 are correlated to lower socioeconomic and worse health status (23). The design of health information-seeking behavior questions was inspired by some questions of the Health Information National Trends Survey and assessed information sources that participants mainly used to passively receive and actively search for mental health topics (24). Participants were also requested to indicate how often they can trust each source on Likert's 5 points scale.



Measurements

The Mental Health Literacy Scale (MHLS), introduced by O'Connor and Casey in 2015, assesses 3 of 4 dimensions of MHL, including knowledge about mental disorders, stigma, and help-seeking behavior (25). It is reported as both a valid and reliable tool with Cronbach's alfa of 0.873 and test-retest reliability (r = 0.797, p < 0.001). The original version has 35 questions with a 4 or 5 points Likert scale. The Persian version includes 23 questions and a possible score of 23 to 106, and is reported as a valid and reliable version (26). According to a systematic review that evaluated various MHL measures in 2016, MHLS showed strong properties and was one of the recommended instruments (20).

Mental Health Positive Knowledge (MHPK) is invented in 2017 and is the first instrument to evaluate positive MHL, i.e., knowledge about good mental health, which is one of the four dimensions of MHL. The average of all ten short questions of this instrument makes up the final score from 0 to 5. As a preliminary cut-off, developers considered lower than 4.00 averages as an index of insufficient positive MHL. They showed its validity and reliability with McDonald's omega of 0.84. The Persian version is also valid and reliable, with Cronbach's alfa of 0.81 (27).



Statistical Analysis

Mean and the standard deviation is used to describe MHL levels. The association between MHLS and MHPK was tested by using Pearson's correlation. The statistical significance and power level were considered 0.05 and 80%, respectively. SPSS Statistics for Windows, version 16 (SPSS Inc., Chicago, Ill., USA) was used.




RESULTS

A total of 543 undergraduate students participated in this study; background characteristics are presented in Table 1. The response rate was 30%.


Table 1. Background characteristics and associated frequencies (%); for age and household crowding index the mean (±SD) is presented.
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Mental Health Literacy

The mean (±SD) MHLS and MHPK were 69.59 (±7.77) and 4.09 (±0.73), respectively. There was no statistically significant difference in MHLS scores between study branches (p = 0.054), but MHPK was significantly lower in the “Career & Technical Education” branch (p = 0.004; Table 2). According to the preliminary cut-off, the frequency of students who had an insufficient level of MHPK was 151 (29.2%).


Table 2. The frequency of undergraduate students in each study branch and their mental health literacy scores.
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Parents' higher education showed a significant association with higher MHLS (p-values <0.001) but not MHPK. A mental illness in acquaintances was also associated only with higher MHLS (p-value < 0.001). In contrast, females scored significantly higher on MHPK (p-value < 0.001) but not MHLS. History of mental health service use showed significant associations with better scores in both measures (both p-values < 0.001). Finally, no significant correlation was detected between MHPK and MHLS scores.



Mental Health Information-Seeking Behavior

In receiving mental health information, the most used mediums were “internet-based social media” and “school or university education”. The most used sources to search for mental health information were “search engines and websites” and “health care staff”. Students who preferred “School or University Education” or “health care staff” to find information showed the highest MHLS, and those whose choice was “internet-based social media” or “traditional or herbal healer” scored lowest (p = 0.002). The most trusted source was “health care staff” followed by “books, magazines or newspapers”. On the other hand, “television & radio”, “internet-based social media”, and “other smartphone applications” were among the least trusted mediums (Table 3).


Table 3. The percentage of using each source as the main source for receiving and searching for mental health information and rating of trust from 1 (lowest) to 5 (highest) to each one.
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DISCUSSION

On average, participants achieved about 65% of the total possible disease-oriented MHL score. According to the developers' preliminary cut-off, about 30% of participants showed insufficient positive MHL (7). The most used sources for receiving and searching for mental health information were “Internet-based Social Media” and “Search engines and websites”, respectively. The most trusted source was “health care staff”. No correlation was detected between disease-oriented MHL and positive MHL.

Although there are no reference values for MHL in Iranian populations, its level in this study seems to be unsatisfactory, regarding that respondents have not achieved around 35% of the total MHLS score. In a previous investigation using the Persian version of MHLS, the results were lower compared to the current study (26). As participants in our study were young and educated, such a difference is expected. Various studies have concluded that the MHL of different Iranian populations is not adequate (14–16, 28). For example, the depression literacy of Tehran medical students is described as very low in 2015 and of Tehran residents as low in 2019 (12, 13). These results are consistent with known unsatisfactory MHL in the middle east and developing countries (4, 8, 10, 11).

Females have shown higher MHL than males in most of the investigations; however, this result is not replicated in the educated sample of this study and the 2015 study of Tehran medical students (4, 6, 12, 13). To explain the similar MHL level in male and female students in these two studies it can be hypothesized that university education may improve males' MHL and therefore eliminates such gender differences. It would be consistent with the known improving effect of education on MHL (6). Furthermore, in the current study, “school and university education” was one of the most used and trusted sources of mental health information.

Similar to previous findings, in this study, the lower socioeconomic status estimated by the household crowding index was correlated with lower MHLS, although its strength was minimal (4). According to the literature, rural populations tend to show lower MHL (4). In this study, participants from villages showed less but not statistically significant average MHLS scores. There is no MHL investigation in the rural populations of Iran.

Measuring positive MHL is necessary to attain a comprehensive picture of individuals' MHL but hasn't been studied until recently (3, 6, 7). Our educated participants showed lower positive MHL compared to the previous study on Norwegian youth (7). Such differences may arise simply from instrument translation effects or may be considered as a replication of known differences between developing and developed countries' MHL. Similar to Norwegian youth, females showed higher positive MHL than males in this study.

Examining the association between disease-oriented MHL and positive MHL showed no correlation. It has implications for mental health education interventions in the way that positive MHL may not be improved through conventional disease-oriented mental health education and may need independent interventions.

Similar to developed and some developing countries, the internet was the most used source of mental health information in this study (19, 29, 30). However, television which was as important as the internet in previous surveys is rarely used now (12, 18). However, according to investigations in other countries, increasing the use of the internet for mental health information-seeking is not necessarily translated to more help-seeking behavior so it needs to be explored in Iran (31).

Although respondents showed shallow trust in “Internet-based Social Media”, they declared that they receive most of their mental health information from this channel. It suggests that users may be exposed to a massive amount of inaccurate data. It is known that incorrect health information is harmful, and it can be addressed by improving people's e-health literacy, another area of future research in Iranian populations (32).

Unlike social media, participants show high trust in health staff, but they don't receive much information from them. This can raise questions about the attitude and practice of staff in improving clients' health knowledge and clients' potential barriers to receiving such education. Sayarifard et al. in their 2015 study of Tehran medical students discussed that the low trust in the mental health system might be the cause of low help-seeking (12). However, the high trust in health care staff in the current study is contrary to that explanation and shows the need for further exploration.

This study was novel to evaluate the MHL of different study branches of university students, assess positive MHL, and examine its correlation to disease-oriented MHL. Using the random sampling method is a strength. A limitation of the findings is the considerable reduction of the number of questions in the Persian version of MHLS which has happened during its translation and validation process (26). Although the resulting version has satisfactory psychometric properties, its coverage has been reduced compared to the original version. Nevertheless, using MHLS which is not limited to one disorder like depression and is not vignette-based is a strength of the current study. Finally, our response rate is less than what is expected in academic samples and this is a potential source of selection bias (33).

This study provides a comprehensive evaluation of mental health literacy (MHL) in a sample of Iranian undergraduate university students and shows that some deficiencies are still noticeable. Current educational interventions, therefore, need to be improved. Regarding the significant portion of participants with insufficient positive MHL, it can also be considered to create educational programs focused on mental health improving factors. Our findings don't show a correlation between positive MHL and disease-oriented MHL so designing specific educational materials for each domain seems reasonable. Implementing such programs and evaluating their efficacy can be the next move in future research in this field. For designing such interventions, our results on mental health information-seeking behavior and trust would help to find the most efficient mediums.
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Poor mental health is a growing concern among young people during the coronavirus disease 2019 (COVID-19) pandemic. The aim of this study was to assess the associations of Internet addiction with depressive symptoms, anxiety symptoms, and stress in higher education students during the COVID-19 pandemic, as well as to examine these mental health problems in the context of study-related characteristics. The research sample consisted of 3,099 participants from the Czech Republic (CZ: 1,422) and Slovak Republic (SK: 1,677). The Internet Addiction Test (IAT), the Generalized Anxiety Disorder (GAD-7) scale, the Patient Health Questionnaire for depressive symptoms (PHQ-9), and the Perceived Stress Scale (PSS) were used to measure mental health problems. The analyses also included demographic data (gender and age) and study-related characteristics (form of study, degree of study, field of study, distance between college and home, and housing during the semester). Based on the results of frequency and descriptive analyses, the prevalence of mental health problems was high. The most serious levels of Internet addiction (IAT cut-off point ≥ 50), to which attention should be paid, were found in 3.5% of Czech and 6.2% of Slovak students. Using the standard cut-off point of GAD-7 ≥ 10, 14.1% of Czech and 11.6% of Slovak students were identified with anxiety symptoms. Regarding the PHQ-9 with the cut-off point ≥ 10, 23.4% of Czech and 19.1% of Slovak students had depressive symptoms, which should be addressed. Using the PSS cut-off point ≥ 27, 12.9% of Czech students and 9.1% of Slovak students perceived high stress. The quantile regression analysis showed that Internet addiction was positively associated with anxiety symptoms, depressive symptoms, and stress in all of the analyzed cases (p-value < 0.001). In terms of study-related characteristics, the binomial logistic regression analysis revealed that risk factors for mental health problems in Czech and Slovak students were mainly full-time form of study and living away from home during the semester. Internet addiction, anxiety symptoms, depressive symptoms, and stress are issues that require increased attention, and professionals and policy-makers should implement interventions to effectively prevent and help students with psychological problems.

Keywords: mental health problems, young people, college, IAT, GAD-7, PHQ-9, PSS


INTRODUCTION

Mental health is a fundamental value that covers various areas of people's everyday lives, including psychological, emotional, and social wellbeing. It plays a crucial role in how individuals feel, think, and act. Mental health is important throughout life, and the college years are no exception. It is at this time of life that psychological problems are common and college students are often considered one of the most vulnerable population groups (1–3). This may be due to the fact that studying at college is a stressful and challenging time. Higher education students are exposed to academic pressure, many tasks, a new community, and individuation from family (4). In addition, there are many other psychological, academic, biological, lifestyle, social, and financial factors for poor mental problems among students (5–8). All of the above-mentioned facts call for increased attention to students in mental health research.

To make matters worse, the coronavirus disease 2019 (COVID-19) pandemic added to the difficulties and stressors of students (9–13). The pandemic disrupted their daily routine, exposed them to previously unknown conditions and situations, and required them to adapt to online learning. These additional challenges affected students' wellbeing and their ability to learn successfully, resulting in poor academic performance (12, 14). The seriousness of the problem is underlined by the fact that during the COVID-19 pandemic, college students reported significantly higher rates of depression, anxiety, and stress compared to the general population (15). Students' health concerns are definitely a risk factor for future psychological problems (16); following this, fear of COVID-19 has been shown in many studies to be a significant predictor of mental health disorders (17, 18). In addition to health concerns, many other factors related to lockdown have contributed to this situation, such as sudden changes in lifestyle, distant relationship with parents, lack of social support and social interaction, increased concerns on academic performance, increased concerns on financial situation, or disruptions to sleeping patterns (13, 17, 19). Changes in study context and habits also played an important role, with distance learning affecting students' mental health (14). It is also possible to note that, during the COVID-19 pandemic, internet-addicted students had lower learning satisfaction in online learning environments (20). Thus, in the context of the COVID-19 pandemic, it is also possible to speak of a mental health crisis (21). Psychological problems worsened as the lockdown time increased (22).

The COVID-19 pandemic also showed how digital technologies are intertwined with many areas of students' lives. In fact, digital technologies and the Internet provided many students around the world with important connections to university or college, fellow students, friends, and family during the long weeks to months of lockdown, as well as entertainment and distraction, which are much needed in challenging times. This underlines the positive aspect of digital technologies and the Internet, but there are also concerns about their impact on young minds (23). In fact, the time spent on these types of technologies is directly related to poor mental health (24). Even before the pandemic, evidence clearly pointed to the dark side of the Internet and its problematic use (25). In this context, Lozano-Blasco et al. (26) investigated this issue using a meta-analysis and found that Internet addiction in young adults was high in recent years. Many studies also revealed that problematic Internet usage by students was associated with mental health problems such as depression, anxiety, and stress (27–31). In other words, students with Internet addiction have a high likelihood developing mental health problems (32). In addition, it should be pointed out that Internet addiction is associated with academic burnout in college students (33). Thus, the same technologies that were useful tools in educating students during the pandemic may be a threatening element in terms of their mental health. This is the reason there is a need to strengthen the monitoring of Internet use among college students during the COVID-19 pandemic (27).

Following the above-mentioned facts, college students around the world often suffered from stress, depression, and anxiety during the COVID-19 pandemic, as evidenced by the high prevalence rates found in various studies (13, 15, 18, 34–36). These problems vary from student to student, but it is well-known that study-related characteristics such as degree of study (37–39), form of study (39, 40), field of study (3, 41–43), and distance from home and family while studying (44–47) play an important role. Evidence shows that all of the mentioned mental health problems are positively associated with inadequate-self and hated-self among college students (48). These problems can seriously damage students' mental health, and thus disrupt their educational and psychosocial functioning, as well as the future direction of their lives. The fact is that mental health problems may lead to many academic, social, and physical health consequences (49, 50). These problems are also highly related to the use of addictive substances, emphasizing the importance of the issue (51–53). In addition, students with mental health symptoms are more often isolated in their social communities, which can make their problems even worse (50). Although evidence points to low levels of stigmatizing attitudes toward psychological problems among students, to which education may have contributed, there is still a reluctance to interact with an individual who has psychological problems (54). These experiences can further exacerbate poor mental health and lead to serious consequences (55, 56).

In Czech Republic and Slovak Republic, the COVID-19 situation was critical. By comparing the pre-pandemic and pandemic periods, Hajduk et al. (57) found that there was a clear increase in mental health problems, such as depression and anxiety, among Slovak college students. Similar results have been shown in the Czech general population (58, 59). In addition to depression and anxiety (60), Slovak students also showed increased levels of stress during the pandemic (61). There is less evidence in Czech Republic, but even in that country, it was possible to speak of worrying levels of stress, depression, and anxiety during the pandemic, not only among students but also in the general population (48, 62). In fact, action is needed at the social, professional, legislative, and political levels (23, 63, 64).

The studies mentioned in the previous paragraph focused on students' mental health problems against the background of online learning during the lockdown, but studies examining the associations between the use of digital technologies, including the Internet, and psychological problems are lacking. Despite the importance of the issue, Czech Republic and Slovak Republic are neighboring countries with a common history and social priorities, where, to the knowledge of the authors of this study, no similar research can be found. Moreover, this issue is poorly addressed at a practical level in both countries (65), which is reflected in the lack of effective interventions and measures in the higher education environment. For these reasons, this study examines how Internet addiction was associated with depressive symptoms, anxiety symptoms, and perceived stress among Czech and Slovak college students during the COVID-19 pandemic, when education was predominantly distant based and online tools were used. At the same time, this study focuses on mental health problems in the context of study-related characteristics. This may provide novel and valuable findings for professionals and policy-makers in Czech Republic and Slovak Republic. Understanding the presented issue is important in the design and implementation of programs aimed at reducing and preventing mental disorders in the higher education environment during and after the pandemic.



MATERIALS AND METHODS

The aim of this study was to assess the associations of Internet addiction with depressive symptoms, anxiety symptoms, and stress in higher education students from Czech Republic and Slovak Republic during the COVID-19 pandemic, as well as to examine these mental health problems in the context of study-related characteristics. With regard to the main aim, the following research questions (RQ) and hypotheses (H) were formulated:

RQ1: Are there significant associations of Internet addiction with symptoms of depression, symptoms of anxiety, and stress among higher education students in Czech Republic and Slovak Republic?

H1a: It is assumed that there is a significant association between Internet addiction and depressive symptoms in the selected countries.

H1b: It is assumed that there is a significant association between Internet addiction and anxiety symptoms in the selected countries.

H1c: It is assumed that there is a significant association between Internet addiction and stress in the selected countries.

RQ2: Are there significant relationships of Internet addiction, symptoms of depression, symptoms of anxiety, and stress with selected study-related characteristics of Czech and Slovak students?

H2a: It is assumed that there is a significant relationship of Internet addiction, depressive symptoms, anxiety symptoms, and stress with the degree of study in the selected countries.

H2b: It is assumed that there is a significant relationship of Internet addiction, depressive symptoms, anxiety symptoms, and stress with the form of study in the selected countries.

H2c: It is assumed that there is a significant relationship of Internet addiction, depressive symptoms, anxiety symptoms, and stress with the field of study in the selected countries.

H2d: It is assumed that there is a significant relationship of Internet addiction, depressive symptoms, anxiety symptoms, and stress with housing during the semester in the selected countries.

H2e: It is assumed that there is a significant relationship of Internet addiction, depressive symptoms, anxiety symptoms, and stress with distance between home and college in the selected countries.


Research Sample

Data collection was conducted through an electronic survey (Google Forms) during the COVID-19 pandemic in both countries. All questionnaire items were mandatory. For all forms of data collection, all information and the same instructions were provided to participants. The questionnaire was shared in Czech Republic in the Czech language and in Slovak Republic in the Slovak language. The selected scales were translated from English to Slovak. The verification of the translation was carried out by assessing the English and Slovak versions by three experts. After incorporating the comments, the scales were sent to a group of students (n = 20) who were asked to evaluate the comprehensibility of the items. After incorporating the students' comments, the questionnaire was translated from Slovak into Czech. The translation and clarity were assessed by three experts (assessing the English, Slovak, and Czech versions) and the comments were subsequently incorporated. The Slovak version was chosen for translation into Czech on the basis of the great similarity between the Slovak and Czech languages. The national language versions of the questionnaires are provided in Supplementary Tables 1–4.

The data collection took place in two phases. The first phase was implemented in both countries from March to May 2020, while the second phase was implemented after the summer vacation, i.e., from October to December 2020. It should be noted that ~80% of all data were collected in both countries during the first phase. In the first phase, college and university authorities (deans, vice deans, study officers) as well as student councils were contacted by emails and asked to provide a questionnaire to students with a request to complete it. In this phase, the questionnaire was also shared on social media not only in an organic way (free sharing in student groups and on fan pages) but also in a paid way (paid advertising). In the second phase, emails were sent to teachers (addresses were obtained from publicly available contact databases) asking them to share the questionnaire with students of specific study fields at individual colleges and universities. The purpose was to complete the planned sample structure. In the data collection process, the effort was to obtain a research sample as representative as possible with respect to the population under study. Sample characteristics were fitted on the basis of two main criteria. Ensuring an appropriate representation of colleges and universities was a primary concern, and thus 80% of all colleges and universities in both countries were included in the research. At the same time, fields of study were controlled in order to obtain a reasonable proportion of study fields with a minimum of 30 observations.

In the data cleaning process, the following numbers of statistical units were excluded from the sample: 179 (5.3%)—based on a control item in the questionnaire to filter out “automated” responses (agreeing that one million has six zeros, while a numerical value of 1,000,000 was also given); 27 (0.8%)—based on the identification of a system error in the recording of responses; 87 (2.6%)—based on students' foreign nationality (the research was focused on domestic students only). The final research sample consisted of 3,099 participants (Czech Republic = 1,422; Slovak Republic = 1,677). Some identifying characteristics were incorrectly reported by the participants (e.g., 1,000 as the year of birth); therefore, these responses were deleted and treated as missing data in the analyses. Table 1 presents the sample structure separately for Czech Republic (CZ) and Slovak Republic (SK).


Table 1. Sample structure.
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Ethical Considerations

All aspects of the research were conducted in adherence to the Declaration of Helsinki. The study was approved by the General University Hospital in Prague as individual research (Ref. 915/20 S–IV). Informed consent to participate in the research was provided by all study participants, who received adequate information about the study objectives, required data, and expected benefits. The participants were informed that their responses would not be judged and their confidentiality would be respected. They were also informed that all participation was confidential, anonymous, voluntary, and harmless. The participants did not receive any financial reward. Also, all study participants completed the questionnaire consisting of demographic data, items assessing Internet addiction, items assessing anxiety symptoms, items assessing depressive symptoms, and items assessing perceived stress.



Measures

The analyses included four measures of mental health (anxiety symptoms, depressive symptoms, stress, Internet addiction) based on existing scales presented in previous studies. The study conducted by Kroenke et al. (66) provided measures of anxiety and depressive symptoms. These were the Generalized Anxiety Disorder (GAD-7) as a 7-item scale, and the Patient Health Questionnaire for depressive symptoms (PHQ-9) as a 9-item scale. Both scales offered the following possible responses: (0) not at all, (1) several days, (2) more than half the days, and (3) nearly every day. The total GAD-7 score was the sum of the coded responses and its ranges indicated: no anxiety symptoms (0–4), mild anxiety symptoms (5–9), moderate anxiety symptoms (10–14), and severe anxiety symptoms (15 and more). The severity ranges of the total PHQ-9 score were as follows: no depressive symptoms (0–4), mild depressive symptoms (5–9), moderate depressive symptoms (10–14), moderately severe depressive symptoms (15–19), and severe depressive symptoms (20 and more).

Another measure was the Perceived Stress Scale (PSS) developed by Cohen et al. (67). This scale consisted of 10 items and offered the following responses: (0) never, (1) almost never, (2) sometimes, (3) fairly often, and (4) very often. The total PSS score was the sum of the coded responses and its ranges indicated low stress (0–13), moderate stress (14–26), and high stress (27–40).

The last fourth measure was the Internet Addiction Test (IAT) based on an existing scale developed by Young (68). This 20-item scale offered possible responses using a Likert scale: (0) not applicable to your life, (1) rarely, (2) occasionally, (3) frequently, (4) often, and (5) always. The total IAT score could take on a value in ranges indicating no addiction (a normal level of Internet usage) (0–30), mild addiction (31–49), moderate addiction (50–79), and severe addiction (80 and more). Based on the above-mentioned, the higher the total score, the more severe the mental health problem.

The level of reliability (Cronbach's alpha) was acceptable in all of the analyzed cases (i.e., higher than 0.7). For GAD-7, it was 0.878 in the Czech sample and 0.865 in the Slovak sample. For PHQ-9, it was 0.867 in the Czech sample and 0.861 in the Slovak sample. For PSS, it was 0.757 in the Czech sample and 0.708 in the Slovak sample. For IAT, it was 0.888 in the Czech sample and 0.899 in the Slovak sample.



Statistical Procedure

The statistical analysis of the data consisted of several analytical procedures. First, frequency and descriptive analyses were used to provide a first look at the data using statistical measures such as mean, standard deviation, 25th percentile, median, 75th percentile, minimum, and maximum. Non-parametric tests of differences were also applied when assessing the descriptive dimension of the data. The Mann-Whitney U-test was used for differences between two categories and the Kruskal-Wallis H-test was used for differences between three or more categories. In subsequent analytical steps, the quantile regression analysis (with the 25th, 50th, and 75th percentiles) was used to evaluate the associations between Internet addiction (IAT) and mental health problems such as anxiety symptoms (GAD-7), depressive symptoms (PHQ-9), and stress (PSS). In addition, the binomial logistic regression analysis was chosen to assess the relationships between selected study-related characteristics and Internet addiction, anxiety symptoms, depressive symptoms, and stress in higher education students. In this case, the IAT, GAD-7, PHQ-9, and PSS scores were adjusted to a binomial form, with 0 representing the lowest range and 1 representing the other higher ranges of the total scores.




RESULTS

This section presents the results of the analytical processing, organized according to the applied analysis. The section begins with a statistical description of the data. Subsequently, it presents the results of a quantile regression analysis evaluating the associations between Internet addiction and anxiety symptoms, depressive symptoms, and stress. This analysis was used to answer RQ1. It concludes by examining the relationships between selected study-related characteristics and Internet addiction, depressive symptoms, anxiety symptoms, and stress among higher education students during the COVID-19 pandemic. The logistic regression analysis was used to answer RQ2.

All analyses were sorted by country as Czech Republic and Slovak Republic are different entities (Czech Republic is a more developed country), despite their common history. Also, the Mann-Whitney U test revealed significant differences between these countries in all variables except IAT (p-value: PHQ-9 = 0.0015, GAD-7 = 0.0005, PSS = 0.0061, IAT = 0.2562).

Table 2 shows the results of the descriptive analysis and difference tests of the total scores for Internet addiction (IAT), anxiety symptoms (GAD-7), depressive symptoms (PHQ-9), and stress (PSS). With a focus on IAT, it can be pointed out that a score below 30 means no Internet addiction. Based on this, it was possible to conclude that Czech and Slovak students did not report addiction problems, as their mean scores were lower than 30 (IAT mean: CZ = 25.13 ± 12.46; SK = 26.01 ± 13.45). In both countries, the upper quartile (75th percentile) indicated that 25% of students reported mild or more severe problem behaviors related to Internet addiction. The maximum values indicated that the problem of Internet addiction was very serious for some students. In terms of GAD-7, a score higher than four indicates mild anxiety symptoms, while the mean scores for Czech and Slovak students were slightly above this threshold (GAD-7 mean: CZ = 4.71 ± 4.61; SK = 4.15 ± 4.26). However, a median score was 3 in both countries, indicating that no anxiety symptoms were present. Based on the 75th percentile, it was possible to state that 25% of students reported mild or more severe anxiety symptoms. The maximum values of the total GAD-7 score achieved in both countries also indicated severe anxiety symptoms in some students. When focusing on PHQ-9, it was possible to confirm that Czech and Slovak students reported mild depressive symptoms, as their mean total scores were in a range from 5 to 9 (PHQ-9 mean: CZ = 6.34 ± 5.50; SK = 5.77 ± 5.29). Higher scores were also found for stress, where a range of 14–26 indicated moderate stress. The mean PSS score was 19.82 ± 5.57 in Czech Republic and 19.28 ± 5.27 in Slovak Republic.


Table 2. Results of descriptive analysis and difference tests.
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Regarding the results of the difference tests, significant differences between countries were identified in almost all mental health indicators. The only exception was Internet addiction as measured by the IAT [Mann-Whitney U-test statistic (p-value): IAT = 976,891.0 (0.137); GAD-7 = 949,355.0 (0.006); PHQ-9 = 951,687.0 (0.008); PSS = 954,841.0 (0.012)]. Table 2 also presents an analysis of the differences in median scores between the individual categories of students. For comparison purposes, this analysis included the median scores reported by students categorized by age, gender, and study-related characteristics. In most categories, differences were confirmed at the significance level of α < 0.05. The lowest number of significant differences was found in the categories related to the study degree and distance between college and home. Overall, significant differences in the IAT, GAD-7, PHQ-9, and PSS scores were found between categories related to age, gender, and study-related characteristics in the majority of the analyzed cases.

Table 3 provides a closer look at the prevalence of mental health problems among Czech and Slovak students during the COVID-19 pandemic. In this context, the focus was on mild (moderate in the case of PSS) and higher levels of severity of mental health problems. On this basis, 27.2% of Czech students met the criteria for mild Internet addiction, 3.4% for moderate Internet addiction, and 0.1% for severe Internet addiction. In the case of Slovak students, these severity ranges were 27, 6, and 0.2%, respectively. The prevalence of mild, moderate, and severe anxiety symptoms among Czech students were 26.2, 9.2, and 4.9%, respectively. In Slovak Republic, mild, moderate, and severe anxiety symptoms occurred in 23, 8.1, and 3.5% of students, respectively. Depressive symptoms among Czech students were as follows: 28.6% of students had mild symptoms, 13.6% had moderate symptoms, 6.4% had moderately severe symptoms, and 3.4% had severe symptoms. Slovak students reported depressive symptoms as follows: 28.6% of students had mild symptoms, 11% had moderate symptoms, 5.4% had moderately severe symptoms, and 2.7% had severe symptoms. The highest prevalence was found for stress. Moderate and high stresses were reported by 74.1 and 12.9% of Czech students, respectively. In Slovak Republic, 79.4% of students reported moderate and 9.1% high stress.


Table 3. Frequency of mental health problems in severity classification.
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The following quantile regression analysis was used to evaluate the associations between Internet addiction as an independent variable and anxiety symptoms, depressive symptoms, and stress as dependent (explanatory) variables. The analysis included total scores of IAT, GAD-7, PHQ-9, and PSS and was applied in three intervals of the dependent variables: λ = 0.25 students with the lowest rate of mental health problem, λ = 0.5 students with moderate rate of mental health problem, and λ = 0.75 students with the highest rate of mental health problem in terms of GAD-7, PHQ-9, or PSS.

Table 4 provides the results for the stated hypotheses H1a, H1b, and H1c. Based on the results of the quantile regression analysis, it was possible to confirm the significant and positive associations between Internet addiction and anxiety symptoms, depressive symptoms, and stress in all of the analyzed cases. In other words, higher scores of IAT were associated with higher scores of GAD-7, PHQ-9, and PSS, regardless of the rate of these mental health problems. For a better understanding of the associations, a visualization (Figure 1) was created showing the individual observations as well as the linear curves corresponding to the outputs of the regression models. As noted above, a positive trend was evident in all of the analyzed cases.


Table 4. Results of quantile regression analysis—associations between Internet addiction as an independent variable and mental health problems as dependent (explanatory) variables.
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[image: Figure 1]
FIGURE 1. Visualization of the associations between Internet addiction and mental health problems (outcomes of regression models).


The following logistic regression analyses were used to assess the relationships between selected study-related characteristics and mental health problems (IAT, GAD-7, PHQ-9, PSS) in their binomial form. For this purpose, the scores for Internet addiction, anxiety symptoms, depressive symptoms, and stress were adjusted as follows: the lowest possible range (“No” for IAT, GAD-7, PHQ-9; “Low” for PSS) was coded as 0, while the other ranges indicating an increased severity of mental health problems were coded as 1. Thus, in binomial form, 0 represented the case where students did not report an increased level of mental health problems, and 1 represented the case where students reported an increased level of mental health problems. The selected study-related characteristics are arranged in separate (Tables 5–9). The analysis was also conducted in the variant with the included control variable, which was gender with the reference category—female. A relationship whose significance was evident in both the model without the control variable and the model with the included control variable proved to be more reliable.


Table 5. Results of logistic regression analysis with the degree of study as an independent variable.

[image: Table 5]

Table 5 focuses on H2a and shows the results of the logistic regression analysis, in which the study degree was considered an independent variable. In terms of Internet addiction (IAT), there was no significant relationship at the level of α < 0.05. However, a significant relationship at the level of α < 0.1 was observed for the combined first and second degrees. This was evident especially in Czech Republic, where significance was observed in both models. In this case, it was possible to state with caution that combined-degree students were more likely to report Internet addiction compared to third-degree students. With a focus on anxiety symptoms (GAD-7), significant relationships were identified for first- and second-degree studies in both countries. The negative β coefficients indicated a lower likelihood of anxiety symptoms in first- and second-degree students compared to third-degree students. Regarding depressive symptoms (PHQ-9), a significant relationship was confirmed for the second degree, especially in Czech Republic. Czech second-degree students were less likely to suffer from depressive symptoms than third-degree students. In Slovak Republic, the significance of this relationship was observed at the level of α < 0.1. In the case of stress (PSS), no significant relationship was found at the level of α < 0.05.

Table 6 focuses on H2b and presents the results of the logistic regression analysis, in which the form of study was used as an independent variable. Significant relationships were found in most of the analyzed cases. In these significant cases, the results showed that full-time students were more likely to have mental health problems such as Internet addiction (IAT), anxiety symptoms (GAD-7), depressive symptoms (PHQ-9), and stress (PSS) compared to part-time students. Closer and more significant relationships were especially in Czech Republic.


Table 6. Results of logistic regression analysis with the form of study as an independent variable.
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The results of the logistic regression analysis with the field of study as an independent variable are shown in Table 7, which focuses on H2c and evidently provides many diverse results. The study field of Informatics, Mathematics, and Information and Communication Technologies (ICT) was used as the reference category in the regression models. For Internet addiction as measured by the IAT, there were several significant relationships with a negative β coefficient. Based on these results, a lower likelihood of Internet addiction was observed in students of study fields other than Informatics, Mathematics, and ICT. In Czech Republic, they were students of Education, Humanities and Arts; Social, Economic, and Legal Sciences; Design, Technology, Production, and Communications; Health Service, but also Services (tourism, sports, security, transport, logistics). Regarding anxiety symptoms (GAD-7), some significant results were confirmed with apparent discrepancies between countries. Significant relationships with a positive β coefficient were observed especially in Czech students of individual study fields such as Education, Agricultural and Veterinary Sciences, and Health Service. In other words, Czech students of these study fields were more likely to be anxious than students of Informatics, Mathematics, and ICT. Significant relationships with a negative β coefficient were observed especially in Slovak Republic. In this respect, especially Slovak students of Natural Science were less likely to have anxiety symptoms than students of Informatics, Mathematics, and ICT. Several significant results were also found for depressive symptoms (PHQ-9), with countries showing some inconsistencies. Slovak Republic was characterized by a higher number of significant relationships with negative β coefficients. Thus, in particular, Slovak students of study fields other than Informatics, Mathematics, and ICT were less prone to depressive symptoms. With a focus on perceived stress as measured by the PSS, the results pointed in particular to the fact that Czech students of Design, Technology, Production, and Communications were less likely to be stressed compared to students of Informatics, Mathematics, and ICT. At the same time, it was possible to note that Slovak students of Humanities and Arts had a higher likelihood of stress than students of Informatics, Mathematics, and ICT.


Table 7. Results of logistic regression analysis with the field of study as an independent variable.
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Table 8 focuses on H2d and shows the results of the logistic regression analysis, in which housing during the semester was an independent variable in its binomial form [Away from home (dormitory, rented accommodation, living with relatives, living with a friend) compared to Home]. In terms of Internet addiction (IAT) and depressive symptoms (PHQ-9), significant relationships with a positive β coefficient were confirmed in all of the analyzed cases. In both countries, the results clearly indicated that students who lived away from home during the semester were more likely to suffer from Internet addiction and depressive symptoms than students who lived at home. In the case of anxiety symptoms (GAD-7), a significant relationship was revealed only in Slovak Republic. In this context, being a student living away from home during the semester increased the likelihood of anxiety symptoms during the COVID-19 pandemic. Focusing on perceived stress (PSS), no significant relationship was found at the level of α < 0.05. The only relationship was observed at the significance level of α < 0.1 in Slovak Republic.


Table 8. Results of logistic regression analysis with housing during the semester as an independent variable.

[image: Table 8]

Table 9 focuses on H2e and presents the results of the logistic regression analysis, in which the distance between home and college was considered an independent variable. It is clear that most of the analyzed cases were not significant. Specifically, only two significant relationships were found in Slovak Republic. In the first case, Slovak students who traveled between 50.1 and 100 km from home to college were less prone to suffer from depressive symptoms than students who traveled more than 100 km. In the second case, Slovak students who traveled 20 km or less from home to college had a lower likelihood of stress than students traveling more than 100 km.


Table 9. Results of logistic regression analysis with distance between home and college as an independent variable.
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Figure 2 visualizes the outputs of the logistic regression analyses presented in Tables 5–9. The odds ratios of the relationships from the regression models without the control variable are shown separately for both Czech Republic and Slovak Republic. The reference categories (Contrast) are displayed on the right side of the visualization. The size of the squares represents the frequency of observations in each category. The gray squares represent relationships that were not significant even at the level of α < 0.1. The values in the visualization represent odds ratios, and the further to the right the value is from 1 (vertical line), the higher the likelihood of a mental health problem compared to the reference category. Conversely, the further to the left is the value from 1 (vertical line), the lower the likelihood of a mental health problem compared to the reference category.


[image: Figure 2]
FIGURE 2. Visualization of odds ratios—relationships between selected study-related characteristics and mental health problems (IAT, GAD-7, PHQ-9, PSS).




DISCUSSION


Internet Addiction, Anxiety Symptoms, Depressive Symptoms, and Stress Among Students

Czech and Slovak students showed significant differences in scores for anxiety symptoms, depressive symptoms, and stress. In this respect, Czech students reported higher mean scores indicating their more frequent mental health problems. This means that, despite shared social priorities and a common history in which these countries formed a single entity, each country behaves as a unique living organism and is characterized by its own social specificities. The importance of cross-cultural differences when examining the mental health of students from more than one country was also highlighted by Ochnik et al. (69). Additionally, this study revealed differences between most of the study-specific categories. All these results could be explained by the different measures implemented in the countries during the pandemic.

The overall prevalence of Internet addiction (IAT > 30) was 30.7% among Czech and 33.2% among Slovak students during the first wave of the COVID-19 pandemic. The most serious levels of Internet addiction requiring increased attention were identified in 3.5% (moderate: 3.4%, severe: .1%) and 6.2% (moderate: 6%, severe: .2%) of Czech and Slovak students, respectively. Zhu et al. (33) found a similar prevalence and revealed that 28.4% of Chinese students developed Internet addiction, which correlated with their academic burnout. In view of these results, the cut-off point for IAT was ≥ 50. Using the same cut-off point, a similar prevalence (5.8%) was found in students from Thailand (70), while a higher prevalence was observed in American students (16.8%) (31), Spanish students (12.4%) (71), Iraqi students (23%) (32), Bangladeshi students (32.6%) (72), Chinese students (28.4%) (73), Indian students (10.1%) (47), as well as Brazil students (20%) (74). Interestingly, Khazaie et al. (75) found up to 68.8% prevalence of Internet addiction among Iranian medical students. The mean IAT scores indicated a normal level of Internet usage in both countries examined in this study. In comparison, similar scores were reported by students from Turkey (76), while higher scores indicating a mild Internet addiction were found in students from Iran (41), Japan (77), and Australia (78). Overall, it was possible to conclude that Czech and Slovak college students reported less Internet addiction than students from other countries. A possible explanation is cultural differences, which were highlighted in the study by Lozano-Blasco et al. (26).

In Czech Republic, 40.3% of students suffered from anxiety symptoms (GAD-7 ≥ 5), of whom 26.2% met the criteria for mild anxiety symptoms, 9.2% for moderate anxiety symptoms, and 4.9% for severe anxiety symptoms. For Slovak Republic, anxiety symptoms occurred in 34.6% of students, with 23, 8.1, and 3.5% of students reporting mild, moderate, and severe anxiety symptoms, respectively. Using the standard cut-off point of GAD-7 ≥ 10, it was possible to identify 14.1% of Czech and 11.6% of Slovak students with anxiety symptoms requiring increased attention. Interestingly, Hajduk et al. (57) used the same cut-off point and found a considerable higher prevalence of anxiety symptoms among Slovak higher education students (43.3%). This can be explained by the fact that the research in this study was conducted during the first wave, when the situation in the country was not so critical. On the contrary, Hajduk et al. (57) conducted their research at the end of 2020, when the situation was much more serious and this may have been reflected in the mental health outcomes. A higher prevalence was also found in Saudi medical students (32.4%) (79), Pakistani medical students (30.3%) (80), Portuguese students (23.9%) (81), Polish students (38.4%) (82), Turkish students (44.5%) (83), and Brazilian students (53.8%) (84). The mean GAD-7 score was 4.71 for Czech students and 4.15 for Slovak students. Czech students reported a similar mean score also in the study conducted by Ochnik et al. (69) during the first wave of the COVID-19 pandemic. Compared to the study examining nine countries (38), higher mean scores were reported by students from Poland (9.2), Slovenia (7.37), Russia (7.48), Turkey (10.41), Israel (7.92), Colombia (8.45), and Ukraine (6.15), while only students from Germany reported a lower mean score (2.92). The mean GAD-7 score of Czech students was consistent with this study. A slightly higher mean score was found in China (5.38) (85). It is clear that students from Czech Republic and Slovak Republic suffered from anxiety symptoms during the COVID-19 pandemic to a lesser extent than students from other countries.

During the COVID-19 pandemic, depressive symptoms were prevalent in 52% of Czech students and 47.7% of Slovak students. More specifically, mild depressive symptoms occurred in the same proportion of Czech and Slovak students, i.e., in 28.6%. Moderate depressive symptoms were reported by 13.6% of Czech and 11% of Slovak students, while moderately severe depressive symptoms were reported by 6.4% of Czech and 5.4% of Slovak students. The most severe depressive symptoms were identified in a not negligible proportion of students, i.e., in 3.4% of Czech students and 2.7% of Slovak students. In terms of the cut-off point of PHQ-9 ≥ 10, 23.4% of Czech students and 19.1% of Slovak students had depressive symptoms, which needs to be addressed. As seen in anxiety symptoms, this study revealed a lower prevalence of depressive symptoms among Slovak students than the study by Hajduk et al. (57), who conducted their research at the peak of the second wave of the pandemic, when the situation was more dramatic than in the first wave. Slovak students also reported more depression than anxiety, which is in line with the results revealed by Hajduk et al. (57). In comparison, a similar prevalence was observed among Indian doctoral students (26.7%) (86), Chinese students (15.8%) (87), and Korean students (14%) (88), while a higher prevalence was observed among students from Germany (37%) (89), Bangladesh (48.8%) (90), and Malaysia (33.8%) (91). The mean score was 6.34 for Czech students and 5.77 for Slovak students, indicating mild depressive symptoms. Based on the mean score, mild depressive symptoms were also reported by German (6.77) and Chinese (6.99) students (85). A higher mean score reported Bangladeshi students (9.5) (90), Polish students (11.3) (92), and Greek students (9.36) (93).

In Czech Republic, 74.1 and 12.9% of students reported moderate and high stress, respectively. In Slovak Republic, 79.4% of students reported moderate and 9.1% high stress. Using the cut-off point of PSS ≥ 27, a higher prevalence of stress showed students from India (31.5%) (94) and Saudi Arabia (19.6%) (79). On the other hand, a similar prevalence was found in Sri Lanka (11.8%) (95) and Polish students (43%) (96). The mean PSS score was 19.82 in Czech Republic and 19.28 in Slovak Republic. The perception of stress by Slovak students in this study was in line with the study by Rutkowska et al. (61). A slightly higher mean score was reported by French students (21.9) (97). When comparing the results of this study with those of the study on the mental health of students from nine countries (38), similar mean scores were found in Slovenia (19.83), Ukraine (19.93), Israel (21.51), and Colombia (21.37), while slightly higher mean scores were found in Turkey (22.71), Poland (22.69), Germany (22.54), and Russia (21.98). Czech students' perception of stress was consistent with this study (18.16).



Associations of Internet Addiction With Anxiety Symptoms, Depressive Symptoms, and Stress

The quantile regression analysis used in this study revealed the significant positive associations of Internet addiction with anxiety symptoms, depressive symptoms, and stress. These findings indicated that higher scores of IAT were associated with higher scores of GAD-7, PHQ-9, and PSS, regardless of the rate of the mental health problems. The stated hypotheses H1a, H1b, and H1c were supported. On this basis, it was possible to agree that Internet addiction is associated with other mental health problems in young people, pointing to a threatening element in their lives. Similar findings can be found in previous studies from other countries (28, 29, 31, 32, 98). In this context, problematic Internet use may be a predictor in screening high-risk students for mental health problems (30). Jiang et al. (27) also revealed that internet addiction was directly related to college students' depression and indirectly predicted students' depression via the mediator of social support and sleep quality. On the other hand, under the mediation of fear of missing out, young people with anxiety are more likely to develop Internet gaming disorder, while young people with depression or stress may be susceptible to other types of Internet use disorders (99). In this context, Yang et al. (100) confirmed that baseline Internet addiction had a significant net-predictive effect on follow-up depression, but it was also true that baseline depression had a significant net-predictive effect on follow-up Internet addiction. Thus, the issue can also be considered from the opposite perspective, in which mental health problems such as anxiety, depression, and stress are associated with Internet addiction in students (47, 72–74, 77).

The co-occurrence of Internet addiction and anxiety symptoms, depressive symptoms, and stress in students suggests that Internet addiction is positively associated with other mental health problems (41). The results could be explained by the ongoing pandemic and by the fact that excessive use of the Internet impairs psychological wellbeing, which can be a driver of psychological distress (27–31). Particularly in the context of the COVID-19 pandemic, the Internet has been used as an effective tool to provide distance education. In this way, the pandemic may have raised concerns about the mental health of young adults and contributed to the development of problematic Internet use by students, which may have further undesirable consequences (101). The Internet can provide a short-term reward during difficult times, but it can also lead to other behavioral addictions (102), with adolescence and young adulthood being the most vulnerable period of life (103). It is important to note that although digital technologies have dramatically changed the environment in which college students connect with each other, gain knowledge, and have fun, they also appear to have some detrimental effects on mental health (24). In addition, these problems adversely affect both academic performance and quality of life and lead to many other social and health consequences (48–53, 55, 56, 104–106). For these reasons, digital technologies should be used with caution, the higher education environment should adapt to this situation (107), and students at risk of Internet addiction should also be monitored for other psychological problems.



Study-Related Predictors of Mental Health Problems

This study revealed that first- and second-degree students from Czech Republic and Slovak Republic were less likely to suffer from anxiety symptoms than third-degree students. In addition, especially Czech second-degree students were less prone to depressive symptoms compared to third-degree students. This could be due to the fact that the third degree of study is considered to be very demanding and challenging for students. Finally, it was found with caution that mainly Czech students of the combined study were more likely to be addicted to the Internet compared to third-degree students. Overall, it can be concluded that the degree of study is a factor that needs increased attention, especially in terms of anxiety. In view of the results, there is a need to monitor third-degree students, as emphasized by Kowalczyk et al. (37). Other studies have also shown that the study degree is an important factor in examining mental health problems among students (38, 39).

This study also contributes to the knowledge that full-time study can be considered a risk factor for students' mental health, as indicated in the studies conducted by Aristovnik et al. (39) or Stallman (40). This fact was observed among both Czech and Slovak students. More specifically, Czech full-time students were more likely to have Internet addiction, anxiety symptoms, depressive symptoms, and stress compared to part-time students, while Slovak full-time students were more likely to have Internet addiction and depressive symptoms than part-time students. A possible explanation may be that full-time students were more vulnerable in terms of the COVID-19 pandemic (108). Also, full-time students are generally under more pressure in the higher education environment. However, the opposite result was found by Esmaeelzadeh et al. (109), in which part-time students were considered a risk group. In any case, the findings of this study can be followed up with further insights into the form of study and mental health in the college environment.

With a focus on the field of study, most of the results indicated that students of Informatics, Mathematics, and ICT were more prone to mental health problems than students of other fields. These findings are indicative of the fact that the field of study should not be underestimated and overlooked when examining students' psychological problems. This has also been demonstrated in other studies, the results of which differ from those of this study (3, 41). For instance, in the study by Lipson et al. (42), students of Humanities and Art and Design were at higher risk for mental health problems, while in the study by Odriozola-González et al. (43), students of Humanities and Arts and Social Sciences and Law appeared to be more vulnerable than students of Engineering and Architecture. A possible explanation for these results could be different difficulties and demands placed on students across various fields of study, which may have been reflected in their psychological distress.

Housing during the semester was also one of the important predictors of psychological problems during the COVID-19 pandemic. Living away from home was considered a risk factor for Internet addiction and depressive symptoms in both countries, and for anxiety symptoms in Slovak Republic. In these cases, students who lived away from home during the semester were more likely to have mental health problems compared to students who lived at home during the semester. This finding can be explained by distance from family support, infrequent contact, and less satisfaction with living in a dormitory (44, 45). In fact, parents and sufficient time spent with family members play an important role in students' wellbeing (44, 46). The results are consistent with those of Anand et al. (47), who found higher Internet addiction among students staying in rented accommodations. According to Romero-Rodríguez et al. (71), living outside the parents' house indicated higher rates of problematic Internet use, with parents at home showing a positive effect on reducing addictive online behaviors. Thus, the presence of parents at home may be an influential factor in terms of Internet addiction.

Regarding the distance between home and college, most of the analyzed cases were not significant. Slovak students who traveled between 50.1 and 100 km from home to college were less likely to be depressed compared to students who traveled more than 100 km. Also, Slovak students who traveled 20 km or less from home to college were less likely to be stressed than students traveling more than 100 km. Overall, the stated hypotheses H2a – H2e could be partially supported.



Implications for Mental Health Policy

In the light of the presented findings, the need for increased mental health monitoring of higher education students can be emphasized. In this case, it appears crucial to identify effective interventions aimed at improving the mental health of Czech and Slovak youth during a difficult period in their lives, such as the COVID-19 pandemic. Professionals and policy-makers in both countries should therefore develop and implement strategies to effectively prevent mental health problems, including Internet addiction, anxiety, depression, as well as perceived stress. Overall, campaigns and programs should focus on full-time students and students living away from home during the semester. Problematic Internet use needs particular attention, as Internet addiction has been found to be associated with other problems that can further impair the mental state of young people. Therefore, efforts to help students addicted to the Internet are more than desirable. In this respect, the results showed that attention should be focused on full-time students, students living away from home during the semester, and students in Informatics, Mathematics, and ICT. With a reduction of Internet addiction, improvements in mental health in terms of anxiety symptoms, depressive symptoms, and stress can also be expected. Internet use should also be monitored during distance learning, when parents play an important role.

To improve the situation not only during the pandemic, a college-wide approach to students' mental health is needed in both countries, with teachers, assistants, professionals, and parents, but also policy-makers play an important role. It is crucial that Czech and Slovak policy-makers realize the importance of investing sufficient resources in special education and support for mental health care. In this sense, they should focus on strengthening the provision of early interventions and the development of open access mental health services for young people. Colleges and universities themselves should have the right conditions in place, including accessible counseling and equipping teachers with standardized mental health interviews to identify who needs help. Several colleges already have their own support centers that do activities to prevent and help students who need it. However, there are still colleges that do not provide such assistance to students or, on the other hand, do not have the capacity to help everyone. If a college does not have its own capacity, it is still possible to refer students to other organizations that provide this service, even virtually. Internet interventions in particular seem to have great potential in addressing this problem among today's college students. In this sense, a threat can turn into a help. The key is for colleges to communicate these opportunities. In the future, it is essential to collaborate more and help to improve the mental wellbeing of students studying in Czech Republic and Slovak Republic. Last but not least, the connections between colleges and families need to be improved. All of these efforts can lead to more intensive help, reduced stigma, and improved mental health literacy. In this respect, the COVID-19 pandemic can be seen as an opportunity to address a hitherto overlooked problem.



Strengths and Limitations

The strengths of the study include in particular the large research sample in both countries (given their size) and the coverage of almost all universities and colleges, which increases the credibility of the results. This study also offers an in-depth insight into a serious social problem not only during the pandemic in the two countries that were directly compared. At this point, it should be emphasized that during the pandemic, most Slovak and Czech colleges opted for distance learning, which may increase the likelihood of internet addiction. Therefore, there is a need for research in this area to contribute to the knowledge and understanding of this phenomenon not only in the individual phases of the pandemic but also after the pandemic. Despite the importance of the issue, there is a lack of Slovak and Czech studies focusing on Internet addiction and its relationship with other mental health problems. Thus, this study contributes to addressing the limitations in the current literature by providing valuable findings and a better understanding of the issue. This can be seen as a strength from both a theoretical and practical point of view.

The study did not avoid certain limitations. The first limitation was that the approach to dealing with the pandemic in a higher education environment was not identical in the examined countries. Moreover, it was not the same even within individual colleges in one country. This may have created different conditions for students. In order to eliminate the risk of bias in the results due to different pandemic measures in the countries, the analyses were performed separately for Czech Republic and Slovak Republic. Sorting the analyses by individual colleges would not be practical, but although this step has not been taken, no significant bias in the data is expected. The second potential limitation was a certain disproportionality of the sample, as well as a lower number of observations in some categories. In this context, it should be noted that obtaining an ideal sample during a pandemic is considerably challenging. This is also due to the online survey, which has some limitations in capturing respondents. Given the situation, efforts have been made to obtain as representative a sample as possible. Regarding the lower number of observations, more caution is needed in interpreting the results, especially those related to the study field. Future research ambitions should focus on comparing the pandemic and post-pandemic periods in terms of the mental health problems of higher education students. Future research should also cover more countries.




CONCLUSIONS

The Internet is an important service and is present in the lives of students for many purposes, such as gaining knowledge for study and having fun. On the other hand, it can be seen as a threat to their mental health, especially during distance learning. This study highlighted the importance of research on the mental health of higher education students during the COVID-19 pandemic in countries such as Czech Republic and Slovak Republic. This research revealed a high prevalence of mental health problems; confirmed the significant associations of Internet addiction with anxiety symptoms, depressive symptoms, and stress; as well as identified study-related characteristics associated with mental health problems in Czech and Slovak students. Therefore, the study provided a deeper insight into poor mental health as a growing concern among young people during the COVID-19 pandemic. Overall, the findings indicated that Internet addiction, anxiety, depression, and stress are issues that need to be addressed among higher education students from Czech Republic and Slovak Republic. There is a need to monitor their psychological problems, while full-time students and students living away from home require special attention. The valuable platform of results revealed by this research can help policy-makers and professionals in their efforts to improve the mental health of young people.
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Current research examines the impact of academic and familial stress on students' depression levels and the subsequent impact on their academic performance based on Lazarus' cognitive appraisal theory of stress. The non-probability convenience sampling technique has been used to collect data from undergraduate and postgraduate students using a modified questionnaire with a five-point Likert scale. This study used the SEM method to examine the link between stress, depression, and academic performance. It was confirmed that academic and family stress leads to depression among students, negatively affecting their academic performance and learning outcomes. This research provides valuable information to parents, educators, and other stakeholders concerned about their childrens' education and performance.
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INTRODUCTION

Higher education institutions (HEIs) are believed to be one of the strongest pillars in the growth of any nation (1). Being the principal stakeholder, the performance of HEIs mainly relies on the success of its students (2). To successfully compete in the prevailing dynamic industrial environment, students are not only supposed to develop their knowledge but are also expected to have imperative skills and abilities (3). In the current highly competitive academic environment, students' performance is largely affected by several factors, such as social media, academic quality, family and social bonding, etc. (4). Aafreen et al. (2) stated that students continuously experience pressure from different sources during academic life, which ultimately causes stress among students.

Stress is a common factor that largely diminishes individual morale (5). It develops when a person cannot handle their inner and outer feelings. When the stress becomes chronic or exceeds a certain level, it affects an individual's mental health and may lead to different psychological disorders, such as depression (6). Depression is a worldwide illness marked by feelings of sadness and the inability to feel happy or satisfied (7). Nowadays, it is a common disorder, increasing day by day. According to the World Health Organization (8, 9), depression was ranked third among the global burden of disease and predicted to take over first place by 2030.

Depression leads to decreased energy, difficulty thinking, concentrating, and making career decisions (6). Students are a pillar of the future in building an educated society. For them, academic achievement is a big goal of life and can severely be affected if the students fall prey to depression (10, 11). There can be several reasons for this: family issues, exposure to a new lifestyle in colleges and universities, poor academic grades, favoritism by teachers, etc. Never-ending stress or academic pressure of studies can also be a chief reason leading to depression in students (12). There is a high occurrence of depression in emerging countries, and low mental health literacy has been theorized as one of the key causes of escalating rates of mental illness (13).

Several researchers, such as (6, 14, 15) have studied stress and depression elements from a performance perspective and reported that stress and depression negatively affect the academic performance of students. However, Aafreen et al. (2) reported contradictory results and stated that stress sharpens the individual's mind and reflexes and enables workers to perform better in taxing situations. Ardalan (16) conducted a study in the United States (US). They reported that depression is a common issue among students in the US, and 20 percent of them may have a depressive disorder spanning 12 months or more. It affects students' mental and physical health and limits their social relationships and professional career.

However, the current literature provides mixed results on the relationship between stress and performance. Therefore, the current research investigates stress among students from family and academic perspectives using Lazaru's theory which describes stress as a relation between an individual and his environment and examines how it impacts students' depression level, leading to their academic performance. Most of the available studies on stress and depression are from industrial perspectives, and limited attention is paid to stress from family and institutional perspectives and examines its impact on students' depression level, leading to their academic performance, particularly in Pakistan, the place of the study. Besides, the present study follows a multivariate statistical technique, followed by structural equation modeling (SEM) to examine the relationship between stated variables which is also a study's uniqueness.

This paper is divided into five main sections. The current section provided introduction, theoretical perspective, and background of the study. In the second section, a theoretical framework, a detailed literature review and research hypotheses of the underlying relationships are being proposed. In the third and fourth section, methodology and analysis have been discussed. Finally, in the last section, the conclusion, limitations, implications, and recommendations for future research have been proposed.



THEORY AND LITERATURE

The idea of cognitive appraisal theory was presented in 1966 by psychologist Richard Lazarus in Psychological Stress and Coping Process. According to this theory, appraisal and coping are two concepts that are central to any psychological stress theory. Both are interrelated. According to the theory, stress is the disparity between stipulations placed on the individuals and their coping resources (17). Since its first introduction as a comprehensive theory (18), a few modifications have been experienced in theory later. The recent adaptation states that stress is not defined as a specific incitement or psychological, behavioral, or subjective response. Rather, stress is seen as a relation between an individual and his environment (19). Individuals appraise the environment as significant for their well-being and try to cope with the exceeding demands and challenges.

Cognitive appraisal is a model based on the idea that stress and other emotional processes depend on a person's expectancies regarding the significance and outcome of an event, encounter, or function. This explains why there are differences in intensity, duration, and quality of emotions elicited in people in response to the environment, which objectively, are equal for all (18). These appraisals may be influenced by various factors, including a person's goals, values, motivations, etc., and are divided into primary and secondary appraisals, specific patterns of which lead to different kinds of stress (20). On the other hand, coping is defined as the efforts made by a person to minimize, tolerate, or master the internal and external demands placed on them, a concept intimately related to cognitive appraisal and, therefore, to the stress-relevant person-environment transactions.

Individuals experience different mental and physiological changes when encountering pressure, such as stress (21, 22). The feelings of stress can be either due to factors in the external environment or subjective emotions of individuals, which can even lead to psychological disorders such as anxiety and depression. Excess stress can cause health problems. A particularly negative impact has been seen in students due to the high level of stress they endure, affecting their learning outcomes. Various methods are used to tackle stress. One of the methods is trying to pinpoint the causes of stress, which leads us to different terms such as family stress and academic stress. The two factors, stress and depression, have greatly impacted the students' academic performances. This research follows the Lazarus theory based on stress to examine the variables. See the conceptual framework of the study in Figure 1.
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FIGURE 1. Conceptual framework.



Academic Stress

Academic issues are thought to be the most prevalent source of stress for college students (23). For example, according to Yang et al. (24), students claimed that academic-related pressures such as ongoing study, writing papers, preparing for tests, and boring professors were the most important daily problems. Exams and test preparation, grade level competitiveness, and gaining a big quantity of knowledge in a short period of time all contribute to academic pressure. Perceived stress refers to a condition of physical or psychological arousal in reaction to stressors (25, 26). When college students face excessive or negative stress, they suffer physical and psychological consequences. Excessive stress can cause health difficulties such as fatigue, loss of appetite, headaches, and gastrointestinal issues. Academic stress has been linked to a variety of negative effects, including ill health, anxiety, depression, and poor academic performance. Travis et al. (27), in particular, discovered strong links between academic stress and psychological and physical health.



Family Stress

Parental participation and learning effect how parents treat their children, as well as how they handle their children's habits and cognitive processes (28). This, in turn, shapes their children's performance and behaviors toward them. As a result, the parent-child relationship is dependent on the parents' attitudes, understanding, and perspectives. When parents have positive views, the relationship between them and their children will be considerably better than when they have negative attitudes. Parents respond to unpleasant emotions in a variety of ways, which can be classified as supportive or non-supportive (29). Parents' supportive reactions encourage children to explore their emotions by encouraging them to express them or by assisting them in understanding and coping with an emotion-eliciting scenario. Non-supportive behaviors, such as downplaying the kid's emotional experience, disciplining the child, or getting concerned by the child's display, transmit the child the message that expressing unpleasant emotions is inappropriate and unacceptable. Supportive parental reactions to unpleasant emotions in children have been linked to dimensions of emotional and social competence, such as emotion comprehension and friendship quality. Non-supportive or repressive parental reactions, on the other hand, have been connected to a child's stored negative affect and disordered behaviors during emotion-evoking events, probably due to an inability or unwillingness to communicate unpleasant sentiments (30, 31).



Academic Stress and Students' Depression Levels

Generally, it is believed that mental health improves as we enter into adulthood, and depression disorder starts to decline between the age of 18 and 25. On the other hand, excessive depression rates are the highest pervasiveness during this evolution (15), and many university students in the particular screen above clinical cut-off scores for huge depression (14, 32). Afreen et al. (2) stated that 30% of high school students experience depression from different perspectives. This means a major chunk of fresh high school graduates are more likely to confront depression or are more vulnerable to encountering depression while enrolling in the university. As the students promote to a higher level of education, there are many factors while calculating the stress like, for example, the syllabus is tough to comprehend, assignments are quite challenging with unrealistic deadlines, and accommodation problems for the students who are shifted from other cities, etc. (33). Experiences related to university can also contribute while studying depression. The important thing to consider is depression symptoms vary from time to time throughout the academic years (34); subjective and objective experiences are directly connected to the depression disorder (6), stress inherent in the university situation likely donates to the difference in university students' depressing experiences.

Stress negatively impacts students' mental peace, and 42.3% of students of Canadian university respondents testified devastating levels of anxiety and stress (35, 36). Moreover, there were (58.1%) students who stated academic projects are too tough to handle for them. In Germany, Bulgaria, and Poland, a huge sample of respondents consider assignments a burden on their lives that cannot stand compared to relationships or any other concern in life (14).

In several countries, university students were studied concerning stress, and results show that depression disorder and apparent anxiety are correlated to educational needs and demands (37). In their cross-sectional study conducted on a sample of 900 Canadian students, Lörz et al. (38) concluded that strain confronted due to academic workload relatively has high bleak symptoms even after controlling 13 different risk affecting factors for depression (e.g., demographic features, abusive past, intellectual way, and personality, currently experienced stressful trials in life, societal support). Few have exhibited that students who are tired of educational workload or the students who name them traumatic tend to have more depressing disorders (15).

These relations can be described by examining the stress and coping behaviors that highlight the role of positive judgments in the stress times (39), containing the Pancer and colleagues' university modification framework (40, 41). The evaluation concept includes examining the circumstances against the available resources, for instance, the effectiveness of coping behavior and societal support. As per these frameworks, if demand is considered unapproachable and resources are lacking, confronted stress and interrelated adverse effects will be high, conceivably giving birth to difficulties in an adjustment like mental instability. Stress triggering situations and the resources in the educational area led to excessive workload, abilities, and study and enhanced time managing skills.

Sketching the overall evaluation frameworks, Pancer et al. (40) established their framework to exhibit the constructive and damaging adjustment results for the university students dealing with the academic challenges. They stated that while students enroll in the university, they evaluate all the stress-related factors that students confront. They consider them manageable as long as they have sufficient resources. On the other hand, if the available resources do not match the stress factors, it will surely result in a negative relationship, which will lead students to experience depression for sure. Based on the given arguments, the researcher formulates the following hypothesis:

H1: Increased academic stress results in increased depression levels in students.



Family Stress and Students' Depression Levels

According to Topuzoglu et al. (42), 3% to 16.9% of individuals are affected by depression worldwide. There are fewer chances for general people to confront depression than university students (43, 44). In Mirza et al.'s (45) study, 1/3 of students encounter stress and depression (a subjective mean occurrence of 30.6%) of all participant students, which suggests students have a 9% higher rate of experiencing depression than general people. Depression can destroy life; it greatly impacts living a balanced life. It can impact students' personal and social relationships, educational efficiency, quality of life, affecting their social and family relationships, academic productivity, and bodily operations (46, 47). This declines their abilities, and they get demotivated to learn new things, resulting in unsatisfactory performances, and it can even result in university dropouts (48). Depression is a continuous substantial risk aspect for committing suicide for university students (49); thus, it is obliged to discover the factors that can give rise to students' depression.

Seventy-five percentage of students in China of an intermediate school are lucky enough to enroll in higher education. The more students pursue higher education, the more they upsurge for depression (in 2002, the depression rate was 5 to 10%, 2011 it rises 24 to 38%) (5). Generally, University students' age range is late teens to early twenties, i.e., 18–23 years. Abbas (50) named the era of university students as “post-adolescence. Risk factors for teenage depression have several and complicated problems of individual characteristics and family and educational life (51). Amongst the huge depression factors, relationship building with family demands a major chunk of attention and time since factors like parenting and family building play an important role in children's development (52, 53). Halonen et al. (54) concluded that factors like family binding play a major role in development, preservation, and driving adolescent depression. Generally speaking, depressed teenagers tend to have a weaker family relationship with their parents than non-depressed teenagers.

There are two types of family risk factors, soft and hard. Hard factors are encountered in families with a weak family building structure, parents are little to no educated at all, and of course, the family status (economically). Several studies have proved that students of hard risk factors are more likely to encounter depression. Firstly, students from broken families have low confidence in every aspect of life, and they are weak at handling emotional breakdowns compared to students from complete and happy families (55–57). Secondly, the university students born in educated families, especially mothers (at least a college degree or higher degree), are less likely to confront depression than the university students born in families with little to no educated families. Secondly, children born with educated mothers or mothers who at least have a college degree tend to be less depressive than the children of less-educated mothers (58). However, Parker et al. and Mahmood et al. (59, 60) stated a strong relationship between depression and mothers with low literacy levels.

On the other hand, Chang et al. (46) couldn't prove the authentication of this relationship in university students. Thirdly, university students who belong to lower class families tend to have more unstable mental states and are more likely to witness depression than middle or upper-class families (61). Jadoon et al. and Abbas et al. (62, 63) said that there is no link between depression and economic status. Their irrelevance can be because medical students often come from educated and wealthy families and know their jobs are guaranteed as soon as they graduate. Therefore, the relationship between the hard family environment and depression can be known by targeting a huge audience, and there are several factors to consider while gauging this relationship.

The soft family environment is divided into clear factors (parenting style example, family guidelines, rules, the parent with academic knowledge, etc.) and implied factors (family norm, parent-child relationship, communication within the family, etc.). The soft factor is the key factor within the family that cannot be neglected while studying the teenagers' mental state or depression. Families make microsystems within the families, and families are the reason to build and maintain dysfunctional behavior by multiple functional procedures (64). Amongst the soft family environmental factors, consistency and struggles can be helpful while forecasting the mental health of teenagers. The youth of broken families, family conflict, weak family relationships, and marital issues, especially unhappy married life, are major factors for youth depression (65). Ruchkin et al. (66) stated that African Americans usually have weak family bonding, and their teenagers suffer from depression even when controlling for source bias. Whereas, few researchers have stated, family unity is the most serious factor while foreseeing teenagers' depression. Eaton noted that extreme broken family expressions might hurt emotionality and emotional regulation (67, 68).

Social circle is also considered while studying depression in teenagers (69–71). The traditional Pakistani culture emphasizes collectivism and peace and focuses on blood relations and sensitive sentiments. Adolescents with this type of culture opt to get inspired by family, but students who live in hostels or share the room with other students lose this family inspiration. This transformation can be a big risk to encounter depression (72). Furthermore, in Pakistan securing employment is a big concern for university students. If they want a good job in the future, they have to score good grades and maintain GPA from the beginning. They have to face different challenges all at once, like aggressive educational competition, relationships with peers and family, and of course the biggest employment stress all alone. The only source for coping with these pressures is the family that can be helpful for fundings. If the students do not get ample support the chances are of extreme depression. The following hypothesis is suggested:

H2: Increased family stress level results in increased depression levels in students.



Students' Depression Levels and Students' Academic Performance

University students denote many people experiencing a crucial conversion from teenagers to adulthood: a time that is generally considered the most traumatic time in one's (73). This then gets accumulated with other challenges like changes in social circle and exams tension, which possibly puts students' mental health at stake. It has been concluded that one-third of students experience moderate to severe depression in their entire student life (74). This is the rate that can be increased compared to the general people (75, 76). Students with limited social-class resources tend to be more helpless. Additionally, depressed students in attainable-focused environments (for instance, higher academic institutes) are likely to score lower grades with a sense of failure and more insufficient self-assurance because they consider themselves failures, find the world unfair, and have future uncertainties. Furthermore, students with low self-esteem are rigid to take on challenging assignments and projects, hence they are damaging their educational career (77).

Depression can be defined as a blend of physical, mental, bodily processes, and benightedness which can make themselves obvious by symptoms like, for example, poor sleep schedule, lack of concentration, ill thoughts, and state of remorse (78, 79). But, even after such a huge number of depressions in students and the poor academic system, research has not explored the effect of depression on educational performance. A study has shown that the relationship between emotional stability and academic performance in university students and financial status directly results in poor exam performance. As the study further concluded, it was verified depression is an independent factor (80). Likewise, students suffering from depression score poor grades, but this relationship vanished if their depression got treated. Apart from confidence breaking, depression is a big failure for their academic life. Students with depression symptoms bunk more classes, assessments, and assignments. They drop courses if they find them challenging than non-depressed peers, and they are more likely to drop out of university completely (81). Students suffering from depression can become ruthless, ultimately affecting their educational performance and making them moody (82).

However, it has been stated that the association between anxiety and educational performance is even worse and ambiguous. At the same time, some comprehensive research has noted that the greater the anxiousness, the greater the student's performance. On the other hand, few types of research have shown results where there is no apparent relationship between anxiety and poorer academic grades (83). Ironically, few studies have proposed that a higher anxiety level may improve academic performance (84, 85). Current research by Khan et al. (86) on the undergraduate medical students stated that even though the high occurrence of huge depression between the students, the students GPA is unharmed. Therefore, based on given differences in various research findings, this research is supposed to find a more specific and clear answer to the shared relationship between students' depression levels and academic performance. Based on the given arguments, the researcher formulates the following hypothesis:

H3: Students' depression level has a significant negative effect on their academic performance.




METHODOLOGY


Target Population and Sampling Procedure

The target audience of this study contains all male and female students studying in the public, private, or semi-government higher education institutions located in Rawalpindi/Islamabad. The researchers collected data from undergraduate and postgraduate students from the management sciences, engineering, and computer science departments. The sampling technique which has been used is the non-probability sampling technique. A questionnaire was given to the students, and they were requested to fill it and give their opinion independently. The questionnaire is based on five points Likert scale.

However, stress and depression are the most common issue among the students, which affects their learning outcomes adversely. A non-probability sampling technique gathered the data from February 2020 to May 2020. The total questionnaires distributed among students were 220, and 186 responses were useful. Of which 119 respondents were females, 66 males, and 1 preferred not to disclose. See Table 1 for detailed demographic information of respondents.


Table 1. Respondent's demographic profile.
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Measurement Scales

We have divided this instrument into two portions. In the first section, there is demographic information of respondents. The second section includes 14 items based on family stress, academic stress, students' depression levels, and students' academic performance. Academic and family stress were measured by 3 item scale for each construct, and students' depression level and academic performance were measured by 4 item scale for each separate construct. The five-point Likert scale is used to measure the items, in which one signifies strongly disagree (S.D), second signifies disagree (D.A), third signifies neither agree nor disagree (N), fourth signifies agree (A.G), and the fifth signifies strongly agree (S.A). The questionnaire has been taken from Gold Berg (87), which is modified and used in the given questionnaire.




DATA ANALYSIS AND RESULTS

The researchers used the SEM technique to determine the correlation between stress, depression, and academic performance. According to Prajogo and Cooper (88), it can remove biased effects triggered by the measurement faults and shape a hierarchy of latent constructs. SPSS v.23 and AMOS v.23 have been used to analyze the collected data. Kaiser-Meyer-Olkin test is used to test the competence of the sample. The value obtained is 0.868, which fulfills the Kaiser et al. (89), a minimum requirement of 0.6. The multicollinearity factor was analyzed through the variance inflation factor (VIF). It shows the value of 3.648 and meets the requirement of Hair et al. (90), which is < 4. It also indicates the absence of multicollinearity. According to Schwarz et al. (91), common method bias (CMB) is quite complex in quantitative studies. Harman's test of a single factor has been used to analyze CMB. The result obtained for the single factor is 38.63%. As stated by Podsakoff et al. (92), if any of the factors gives value < 50% of the total variance, it is adequate and does not influence the CMB. Therefore, we can say that there is no issue with CMB. Considering the above results are adequate among the measurement and structural model, we ensure that the data is valued enough to analyze the relation.


Assessment of the Measurement and Structural Model

The association between the manifest factors and their elements is examined by measuring model and verified by the Confirmatory Factor Analysis (CFA). CFA guarantees legitimacy and the unidimensional of the measurement model (93). Peterson (94) stated that the least required, i.e., 0.8 for the measurement model, fully complies with its Cronbach's alpha value, i.e., 0.802. Therefore, it can confidently be deduced that this measurement model holds satisfactory reliability. As for the psychological legitimacy can be analyzed through factor loading, where the ideal loading is above 0.6 for already established items (95). Also, according to the recommendation of Molina et al. (96), the minimum value of the average variance extracted (AVE) for all results is supposed to be >0.5. Table 2 gives detail of the variables and their quantity of things, factor loading, merged consistency, and AVE values.


Table 2. Instrument reliability and validity.
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A discriminant validity test was performed to ensure the empirical difference of all constructs. For this, it was proposed by Fornell and Larcker (97) that the variance of the results is supposed to be greater than other constructs. The second indicator of discriminant validity is that the square root values of AVE have a greater correlation between the two indicators. Hair et al. (90) suggested that the correlation between the pair of predictor variables should not be higher than 0.9. Table 3 shows that discriminant validity recommended by Hair et al. (90) and Fornell and Larcker (97) was proved clearly that both conditions are fulfilled and indicates that the constructs have adequate discriminant validity.


Table 3. Discriminant validity analysis.
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Kaynak (98) described seven indicators that ensure that the measurement model fits correctly. These indicators include standardized root mean squared residual (SRMR), root means a square error of approximation (RMSEA), comparative fit index (CFI), normative fit index (NFI), adjusted goodness of fit index (AGFI), the goodness of fit index (GFI) and chi-square to a degree of freedom (x2/DF). Tucker-Lewis's index (TLI) is also included to ensure the measurement and structural model's fitness. In the measurement model, the obtained result shows that the value of x2/DF is 1.898, which should be lower than 2 suggested by Byrne (99), and this value also meets the requirement of Bagozzi and Yi (100), i.e., <3. The RMSEA has the value 0.049, which fully meets the requirement of 0.08, as stated by Browne and Cudeck (101). Furthermore, the SRMR acquired value is 0.0596, which assemble with the required need of < 0.1 by Hu and Bentler (102). Moreover, according to Bentler and Bonett (103), McDonald and Marsh (104), and Bagozzi and Yi (100), the ideal value is 0.9, and the values obtained from NFI, GFI, AGFI, CFI, and TLI are above the ideal value.

Afterward, the structural model was analyzed and achieved the findings, which give the value of x2/DF 1.986. According to Browne and Cudeck (101), the RMSEA value should not be greater than 0.08, and the obtained value of RMSEA is 0.052, which meets the requirement perfectly. The minimum requirement of Hu and Bentler (102) should be <0.1, for the structural model fully complies with the SRMR value 0.0616. According to a recommendation of McDonald and Marsh (104) and Bagozzi and Yi (100), the ideal value must be up to 0.9, and Table 4 also shows that the values of NFI, GFI, AGFI, CFI, and TLI, which are above than the ideal value and meets the requirement. The above results show that both the measurement and structural models are ideally satisfied with the requirements and the collected data fits correctly.


Table 4. Analysis of measurement and structural model.
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Testing of Hypotheses

The SEM technique is used to examine the hypotheses. Each structural parameter goes along with the hypothesis. The academic stress (Acd. Strs) with the value β = 0.293 while the p-value is 0.003. These outcomes show a significant positive relationship between academic stress (Acd. Strs) and students' depression levels (Std. Dep. Lev). With the β = 0.358 and p = 0.001 values, the data analysis discloses that the family stress (Fam. Strs) has a significant positive effect on the students' depression level (Std. Dep. Lev). However, the student's depression level (Std. Dep. Lev) also has a significant negative effect on their academic performance (Std. Acd. Perf) with the values of β = −0.319 and p = 0.001. Therefore, the results supported the following hypotheses H1, H2, and H3. The sub-hypotheses analysis shows that the results are statistically significant and accepted. In Table 5, the details of the sub-hypotheses and the principals are explained precisely. Please see Table 6 to review items with their mean and standard deviation values. Moreover, Figure 2 represents the structural model.


Table 5. Examining the hypotheses.
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Table 6. Description of items, mean, and standard deviation.
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[image: Figure 2]
FIGURE 2. Structural model.





DISCUSSION AND CONCLUSION

These findings add to our knowledge of how teenage depression is predicted by academic and familial stress, leading to poor academic performance, and they have practical implications for preventative and intervention programs to safeguard adolescents' mental health in the school context. The outcomes imply that extended academic stress positively impacts students' depression levels with a β of 0.293 and a p-value sof 0.003. However, according to Wang et al. (5), a higher level of academic stress is linked to a larger level of school burnout, which leads to a higher degree of depression. Satinsky et al. (105) also claimed that university officials and mental health specialists have expressed worry about depression and anxiety among Ph.D. students, and that his research indicated that depression and anxiety are quite common among Ph.D. students. Deb et al. (106) found the same results and concluded that depression, anxiety, behavioral difficulties, irritability, and other issues are common among students who are under a lot of academic stress. Similarly, Kokou-Kpolou et al. (107) revealed that depressive symptoms are common among university students in France. They also demonstrate that socioeconomic and demographic characteristics have a role.

However, Wang et al. (5) asserted that a higher level of academic stress is associated with a higher level of school burnout, which in return, leads to a higher level of depression. Furthermore, Satinsky et al. (105) also reported that university administrators and mental health clinicians have raised concerns about depression and anxiety and concluded in his research that depression and anxiety are highly prevalent among Ph.D. students. Deb et al. (106) also reported the same results and concluded that Depression, anxiety, behavioral problems, irritability, etc. are few of the many problems reported in students with high academic stress. Similary, Kokou-Kpolou et al. (107) confirmed that university students in France have a high prevalence of depressive symptoms. They also confirm that socio-demographic factors and perceived stress play a predictive role in depressive symptoms among university students. As a result, academic stress has spread across all countries, civilizations, and ethnic groups. Academic stress continues to be a serious problem impacting a student's mental health and well-being, according to the findings of this study.

With the β= 0.358 and p = 0.001 values, the data analysis discloses that the family stress (Fam. Strs) has a significant positive effect on the students' depression level (Std. Dep. Lev). Aleksic (108) observed similar findings and concluded that many and complicated concerns of personal traits, as well as both home and school contexts, are risk factors for teenage depression. Similarly, Wang et al. (109) indicated that, among the possible risk factors for depression, family relationships need special consideration since elements like parenting styles and family dynamics influence how children grow. Family variables influence the onset, maintenance, and course of juvenile depression, according to another study (110). Depressed adolescents are more likely than normal teenagers to have bad family and parent–child connections.

Conversely, students' depression level has a significantly negative impact on their academic performance with β and p-values of −0.319 and 0.001. According (111), anxiety and melancholy have a negative influence on a student's academic performance. Adolescents and young adults suffer from depression, which is a common and dangerous mental illness. It's linked to an increase in family issues, school failure, especially among teenagers, suicide, drug addiction, and absenteeism. While the transition to adulthood is a high-risk period for depression in general (5), young people starting college may face extra social and intellectual challenges that increase their risk of melancholy, anxiety, and stress (112). Students' high rates of depression, anxiety, and stress have serious consequences. Not only may psychological morbidity have a negative impact on a student's academic performance and quality of life, but it may also disturb family and institutional life (107). Therefore, long-term untreated depression, anxiety, or stress can have a negative influence on people's ability to operate and produce, posing a public health risk (113).


Theoretical Implications

The current study makes various contributions to the existing literature on servant leadership. Firstly, it enriches the limited literature on the role of family and academic stress and their impact on students' depression levels. Although, a few studies have investigated stress and depression and its impact on Students' academic performance (14, 114), however, their background i.e., family and institutions are largely ignored.

Secondly, it explains how the depression level impacts students' academic learning, specifically in the Asian developing countries region. Though a substantial body of empirical research has been produced in the last decade on the relationship between students' depression levels and its impact on their academic achievements, however, the studies conducted in the Pakistani context are scarce (111, 115). Thus, this study adds further evidence to prior studies conducted in different cultural contexts and validates the assumption that family and academic stress are key sources depression and anxiety among students which can lead toward their low academic grades and their overall performance.

This argument is in line with our proposed theory in the current research i.e., cognitive appraisal theory which was presented in 1966 by psychologist Richard Lazarus. Lazarus's theory is called the appraisal theory of stress, or the transactional theory of stress because the way a person appraises the situation affects how they feel about it and consequently it's going to affect his overall quality of life. In line with the theory, it suggests that events are not good or bad, but the way we think about them is positive or negative, and therefore has an impact on our stress levels.



Practical Implications

According to the findings of this study, high levels of depressive symptoms among college students should be brought to the attention of relevant departments. To prevent college student depression, relevant departments should improve the study and life environment for students, try to reduce the generation of negative life events, provide adequate social support for students, and improve their cognitive and coping capacities to improve their mental qualities.

Stress and depression, on the other hand, may be managed with good therapy, teacher direction, and family support. The outcomes of this study provide an opportunity for academic institutions to address students' psychological well-being and requirements. Emotional well-being support services for students at Pakistan's higher education institutions are lacking in many of these institutions, which place a low priority on the psychological requirements of these students. As a result, initiatives that consistently monitor and enhance kids' mental health are critical. Furthermore, stress-reduction treatments such as biofeedback, yoga, life-skills training, mindfulness meditation, and psychotherapy have been demonstrated to be useful among students. Professionals in the sector would be able to adapt interventions for pupils by understanding the sources from many spheres.

Counseling clinics should be established at colleges to teach students about stress and sadness. Counselors should instill in pupils the importance of positive conduct and decision-making. The administration of the school should work to create a good and safe atmosphere. Furthermore, teachers should assume responsibility for assisting and guiding sad pupils, since this will aid in their learning and performance. Support from family members might also help you get through difficult times.

Furthermore, these findings support the importance of the home environment as a source of depression risk factors among university students, implying that family-based treatments and improvements are critical in reducing depression among university students.



Limitations and Future Research Implications

The current study has a few limitations. The researcher gathered data from the higher education level of university students studying in Islamabad and Rawalpindi institutions. In the future, researchers are required to widen their region and gather information from other cities of Pakistan, for instance, Lahore, Karachi, etc. Another weakness of the study is that it is cross-sectional in nature. We need to do longitudinal research in the future to authoritatively assert the cause-and-effect link between academic and familial stress and their effects on students' academic performance since cross-sectional studies cannot establish significant cause and effect relationships. Finally, the study's relatively small sample size is a significant weakness. Due to time and budget constraints, it appears that the capacity to perform in-depth research of all firms in Pakistan's pharmaceutical business has been limited. Even though the findings are substantial and meaningful, the small sample size is predicted to limit generalizability and statistical power. This problem can be properly solved by increasing the size of the sample by the researchers, in future researches.
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Background: The novel coronavirus disease pandemic is still proliferating and is not expected to end any time soon. Several lockdowns and social distancing measures might be implemented in the future. A growing body of research has explored the effect of personality on individuals' psychological wellbeing during the pandemic. However, most prior studies have not discussed the dynamic and reciprocal transactions between personality and psychological distress in various situations. Therefore, this study aims to explore the internal mechanisms of the ways in which certain personality traits triggered specific symptoms during and after college lockdown, by using network analysis.

Methods: Based on survey data from 525 university students in China, the study detected the connection between individual personality and psychological distress through network analysis. Of the participants, 70.1% were female, and 20.9% were male. The mean age of the participants was 19.701 (SD = 1.319) years. We estimated networks via two steps: First, two networks that only contain the Big Five personality traits and the six symptoms of psychological distress during and after the lockdown measure were estimated. Second, we add control variables and re-estimated the networks to check whether the linkages among the Big Five personality traits and the six symptoms of psychological distress observed in the first step were stable. Moreover, we employed strength centrality as the key indicator to present the potential significance of diverse variables within a network.

Results: The findings demonstrate that, first, “depress” was the central symptom in the network during the college lockdown, while “efforts” was the central symptom after the lockdown. Second, the symptoms of “restless” and “worthless” significantly declined after the lockdown. Third, we found that there is an internal mechanism through which personality affected certain psychological symptoms during and after lockdowns. Specifically, neuroticism triggered certain symptoms during and after the lockdown, while extraversion and conscientiousness suppressed certain symptoms. Substantial evidence on internal linkages is imperative to develop effective interventions.

Conclusion: This study explores the internal mechanisms of the ways in which certain personality traits trigger specific symptoms. Overall, our results provide empirical evidence that personality traits play a key role in how individuals with certain traits respond to college lockdown during a pandemic. The study makes a significant contribution to the literature because it is among the first few studies which explores the effects of personality traits on individual psychological distress using network analysis during the pandemic.

Keywords: COVID-19, psychological distress, Big Five personality, lockdown, network analysis


INTRODUCTION

The novel coronavirus disease (COVID-19) pandemic significantly influenced peoples' daily lives and wellbeing, including physical and psychological wellbeing. For example, research showed that individuals reported more alcohol consumption and poor sleep quality as the pandemic progressed, especially for alcohol consumption and sleep quality (1). Other research found that the pandemic might deteriorate psychological health and exacerbate suicide risk (2, 3). Certain strains of the SARS-CoV-2 virus may continue circulating in pockets of the world population in the future (4). Implementing control measures—such as lockdowns and social distancing—is imperative for controlling the spread of the virus (5). Since the outbreak of COVID-19 in 2019, it has affected university students globally (6); numerous universities closed their campuses and adopted remote teaching via online platforms (7). The COVID-19 pandemic has substantially influenced daily lives and wellbeing of college students. For example, a study showed that problematic Internet use (PIU) has become a serious issue among residential college students (8). Another study demonstrated that college students' externalizing problems and attention problems increased after the outbreak of COVID (9). Research related to individual psychological wellbeing found that college students experienced increased acute stress, anxiety, and depressive symptoms during the epidemic (10).

Universities in China employed an innovative closed or semi-closed campus management measure, which derived substantial epidemiological benefits to reduce viral transmission. Almost all universities in China placed teachers and students under blanket campus lockdowns. It is worth noting that not all universities in China implement closed management measure at the same time. It depends on the severity of epidemic and provisional epidemic control policy. Universities in the area with a small outbreak usually adopt closed campus management measure in China. Although students and teachers can return to the campus, some of universities ask teachers to adopt remote teaching to reduce contact. Also, university students are not allowed to leave the campus unless necessary, and off-campus personnel cannot enter the campus without administrative permission. A lack of social interaction, reduced teacher–student contact, and difficult dorm situations that were unfit for learning purposes, involving insufficient data bandwidth, and limited space, directly challenge every student. Although strict precaution management at universities helps to halt the spread of the virus, prior research that connecting lockdowns to subjective wellbeing suggest that strict measures may negatively affect students' psychological wellbeing (11).

For example, Deng et al. examined the prevalence of psychological disorders in students during the COVID-19 pandemic and found that the pooled prevalence of depressive symptoms, anxiety symptoms, and sleep disturbances was 34, 32, and 33%, respectively (12). By conducting meta-analysis. The researchers observed that the symptoms might resulted from a combination of disrupted academic routines, and isolation of university students. Moreover, Allé and Berntsen has found that psychotic symptoms were higher in individuals with less social interactions, more prolonged self-isolation and smaller living space (13). The study underscored the negative effect of social isolation and living in small spaces on psychological distress during the epidemic. Additionally, Benke et al. suggested that a higher level of restrictions due to lockdown measures, a stronger reduction of social contact, and stronger perceived changes in life were linked to poorer psychological health (14). Furthermore, Brooks et al. highlighted that lengthy lockdown aggravates mental health-related issues (15). Similar results have been reported in several other research (16). These findings underlined that COVID-19 lockdowns were associated with higher levels of psychological symptomatology. Although a growing body of research has explored individuals' psychological wellbeing during the COVID-19 lockdowns, only a few studies discuss the changes in individuals' psychological wellbeing during and after the lockdowns. This paper will elucidate the differences in the effect that individuals' internal mechanisms have on their psychological symptomatology, during and after the lockdown.

A fair body of research has highlighted that the five broad personality traits (Big Five model)—extroversion, neuroticism, conscientiousness, agreeableness, and openness (17)—as the key factors affecting psychological distress. Every trait is made up of multiple facets. For instance, extraversion may reflect an approach temperament and positive emotionality. Neuroticism is the trait disposition to experience moodiness, anxiety, and depression. Agreeableness is the trait disposition to be affable, kind, empathic. Conscientiousness reflects qualities of impulse control and reliability. Openness involves several facets, including curiosity, flexibility, imagination, and willingness to devote oneself in unconventional experiences (17). Research has demonstrated that personality traits were differentially associated with psychopathology and positive mental health outcomes. For instance, emotional stability (reversed neuroticism) was associated with psychopathology, while extraversion and agreeableness were associated with positive mental health outcomes (18). A few recent studies exploring the effect of personality traits on psychological distress during the COVID-19 pandemic found that certain personality traits are associated with psychological distress. However, the results were inconsistent. For instance, Kroencke et al. conducted a large-scale experience-sampling study and demonstrated that neuroticism had a negative impact on individuals' mental wellbeing during the pandemic (19). Similar findings have been observed in another research (20). Additionally, negative emotional responses may be driven by extraversion because highly extraverted individuals may be significantly dependent on pandemic information, which in turn increases anxiety related to the pandemic (21). A study found that individuals who were introverted experienced less loneliness during the lockdown in France (22). In contrast, Nikčević et al. observed that extraversion and conscientiousness positively influenced psychological wellbeing during the pandemic (23). The inconsistent findings may be due to two reasons: first, such studies did not take different situations into account (e.g., college lockdown or quarantine) (24); second, they did not examine the effect of personality traits on certain symptoms of psychological distress. The reason that the present study explored individual symptoms rather than the whole picture of wellbeing or distress lies in the fact that psychiatric symptoms have been argued to have internal relationships between each other rather than being effects of common association (25). Borsboom suggested the interactions between psychiatric symptoms can be viewed as a network, in which they are nodes and internal interactions between them are linkages between nodes (25, 26). This network approach can be applied to explore the effect of personality trait on certain symptoms of psychological distress.

Also, according to the transactional stress moderation model, personality may influence physiological and psychological responses in response to stressful circumstances, which may in turn lead to damaging physiological, behavioral, and psychological consequences (27). The transactional views of personality show that personality traits, social environments, and symptoms of psychological distress are not always static and affect each other. Based on this theory, distinct personality traits activate or suppress certain psychological symptoms of psychological distress in various situations.

Although some scholars suggested that the end of the COVID-19 pandemic is near, however, COVID-19 may be recurrent disease that the world has to deal with (28). Therefore, recurrent implementation of lockdowns and social distancing measures may be inevitable. Given that behavioral containment and control measures may negatively affect individual psychological wellbeing, it is important to investigate the internal mechanisms through which personality influences individuals' psychological distress in different situations.

A large body of literature explores the effect of personality traits on psychological distress during the pandemic. However, most studies have not considered the possibility of changes in internal linkages between personality traits and psychological wellbeing under different situations. Furthermore, traditional analysis provides limited exploration of the internal linkages (29). Our study fills this gap by using network analysis, that can provide insights into the effects of personality and psychological distress in various environmental contexts.

Network analysis can provide useful information by graphically mapping the connections between personality and psychological distress; thus, it is possible to assess the specifics of the distress triggered by a certain personality trait in a stressful event (25). Moreover, network analysis helps identify the central symptom and the central trait, which are important predictors of related comorbidities and associations (30, 31). Furthermore, several studies have adopted network analysis to comprehensively disentangle the associations between multiple forms of exposure, such as exposure to traumatic events, and psychological symptoms (32, 33). In addition, network analysis bring benefits to capture nuanced changes of psychological dynamic (34).

Detecting the connection between individual personality and psychological distress through network analysis will helps scholars develop treatment strategies that would most effectively promote enhanced wellbeing in individuals. Although previous research has investigated the impact of personality on psychological distress during the pandemic, the specific triggering effects that personality traits may have on psychological distress remain unexplored. Specifically, whether the mechanism changes after the college lockdown remains unknown.

To identify and support individuals with psychological distress, we emphasized the role of personality traits during and after the closed campus management measure at a university in China. This study aims to explore how the Big Five personality traits influence psychological distress in various environmental contexts.

We explored whether and how this change in responses was affected by personality traits. The Big Five personality traits were chosen to determine internal linkages among personality traits and psychological distress.



MATERIALS AND METHODS


Participants and Procedure

The participants were college students recruited from a large university in China. A total of 546 undergraduate students from one college were surveyed. An incentive was offered for participation in the survey in the form of snacks under 1 USD. The survey was done via one Chinese online survey system—wenjuanwang (wenjuan.com). The survey was conducted from October 8 to October 30, 2020, while the closed management of the university was implemented from July 1 to October 1, 2020. It is worth noting that some of universities in China implement closed management measure since summer vacation because there are still a great number of students staying at campus. At the time of the survey, the participants were not precisely aware of when the closed management measure would be implemented again; therefore, the current survey can be considered an effective representation of the potential effects of lockdown on individuals' psychological coping mechanisms.

The survey was conducted on the Big Five personality traits; the participants also rated their levels of psychological distress during and after the implementation of the college lockdown. Twenty-one individuals who refused to participate or did not complete the questionnaire were excluded from the analysis. Finally, 525 individuals were included in the final analysis.

Written informed consent was obtained from all the participants prior to the survey. This study was approved by the research ethics committee of the authors' affiliations.



Measure
 
Big Five Personality Traits

The Big Five Inventory-10 (BFI-10) was employed to measure participants' extraversion, agreeableness, conscientiousness, neuroticism, and openness (35). The BFI-10 has 10 items (two for each trait) with response options on a 5-point Likert scale, where 1 = strongly disagree and 5 = strongly agree. It was identified as a valid inventory to measure personality traits in culturally diverse populations, including the Chinese population (36). The mean scores of two items for each trait, where reversed items were treated in reverse, were used to present individuals' Big Five personality traits.



Psychological Distress During and After College Lockdown

The Kessler Psychological Distress Short Scale (K6) was used to identify participants' psychological distress (37). The K6 scale consists of six questions regarding feeling “nervous,” “hopeless,” “restless or fidgety,” “so depressed that nothing could cheer you up,” “that everything is an effort,” and “worthless” during a certain period. Each item presents a psychological distress symptom (Table 1).


Table 1. K6 items and corresponding reference names.
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The measurements of psychological distress were dependent on the self-report retrospective questionnaire. Following Swedo et al. all participants were asked to rate their psychological distress in two different periods: during the college lockdown and after the lockdown (38). The response options were on a seven-point scale (where 1 = none of the time and 7 = all the time). The mean score of the six items was used to measure psychological distress, with higher scores indicating more severe psychological distress. The K6 scale used in the current study presents excellent reliability (Cronbach's alpha = 0.908 for psychological distress during the lockdown, Cronbach's alpha = 0.937 for psychological distress after lockdown).



Control Variables

Sex, age, and grade were used as control variables in the current study. Sex was coded as female or male, age was presented by year, and the grade was separated as Grade 1, Grade 2, Grade 3, and Grade 4 according to the university students' information system.




Statistical Analysis
 
Descriptive Statistics

A descriptive analysis was first applied to provide an outline of the sample. Second, a descriptive comparison of psychological distress, including six symptoms, during and after the university lockdown measure, was conducted to observe potential variations in psychological distress in different periods. The paired t-test was used for statistical comparison. Third, we conducted the correlation test to reveal the relationships among personality traits and psychological distress during and after college lockdown.



Network Analysis

In this study, we estimated undirected networks in the form of a mixed graphic model, in which the Big Five personality traits, six symptoms measured by the K6, and control variables were treated as nodes, and edges among nodes can be interpreted as partial correlation coefficients among these variables (39). Since many control variables, such as sex and grade, were categorical, we estimated networks via the R package mgm, which was designed to perform network analysis with diverse types of variables (e.g., binary, categorical, and counts) rather than continuous only (40).

Because the network analysis with control variables could make the visualization more complicated, we estimated networks via two steps: First, two networks that only contain the Big Five personality traits and the six symptoms of psychological distress during and after the lockdown measure were estimated. Second, we add control variables and re-estimated the networks to check whether the linkages among the Big Five personality traits and the six symptoms of psychological distress observed in the first step were stable. Given that mgm provides the algorithm of regularized generalized regression, we adopted the extended Bayesian information criterion (EBIC) with tuning parameter γ = 0.5, as suggested by a previous simulation study (41).



Centrality Analysis

We employed strength centrality as the key indicator to present the potential significance of diverse variables within a network (39). Strength centrality is defined as the sum of all the absolute weights of the directly connected edges of a node. Given that the centrality indicators of nodes may be significantly influenced by control variables that are usually highly correlated, the interpretation of nodes' significances within a certain network should exclude those control variables.



Robustness Analysis

To assess the accuracy and stability of the edges and the strength centrality obtained from the network analysis, we employed the following steps to perform the robustness analysis. First, we use the bootstrapping approach to estimate the 95% confidence interval to determine the accuracy of the edges. Second, the centrality-stability (CS) coefficient was used to assess the stability of node strength centrality. As suggested by Epskamp et al., the CS coefficient should be above 0.25, revealing adequate stability, and a CS coefficient higher than 0.5 reveals preferable stability (39). We conducted a robustness analysis using the R package bootnet, and all models were bootstrapped 1,000 times.





RESULTS


Descriptive Statistics

Table 2 presents the results of descriptive statistics. The sample consisted of 525 college students with a mean age of 19.701 years. Of the participants, 70.1% were female, and the distribution of grade diversity was relatively balanced; the percentage of each grade among the total participants ranged from 20.8 to 27.6%. Both the scores of psychological distress during and after the lockdown measure were at a relatively low level, and the mean score of K6 after lockdown (M = 2.461, SD = 1.307) was slightly lower than the mean score of K6 during the lockdown (M = 2.509, SD = 1.241). Additionally, participants reported moderate levels in the five domains of personality traits.


Table 2. Descriptive statistics (N = 525).
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Table 3 shows the descriptive comparison of the K6 score and the scores of the six symptoms during and after the lockdown measure. The mean difference of K6 scores between during and after the lockdown measure was not statistically significant (Diff. = 0.048, T = 1.486), while two of the six symptoms, namely “restless” (Diff. = 0.137, T = 2.715) and “worthless” (Diff. = 0.166, T = 3.495) present a significant decrease after the lockdown measure.


Table 3. Mean differences of K6 score and six symptoms' scores between during and after lockdown (N = 525).

[image: Table 3]

Figure 1 shows the correlation results of the relationships among Big Five Personality Traits, K6 mean score, and all symptoms during and after college lockdown. Detailed correlation coefficients were listed in Supplementary Tables 1, 2.


[image: Figure 1]
FIGURE 1. Correlation results of the relationships among Big Five personality traits, K6 mean score, and all symptoms. Crosses in cells denote insignificant correlations. (A) Correlation matrix during college lockdown. (B) Correlation matrix after college lockdown.


Both Figures 1A,B reveal that neuroticism was negatively correlated with extraversion, agreeableness, and conscientiousness. Extraversion was positively correlated with conscientiousness and openness.

Neuroticism was positively correlated with the K6 mean score and six psychological distress symptoms during and after college lockdown. However, the other four traits' associations with K6 means score and six psychological distress symptoms varied. During college lockdown, extraversion was negatively correlated with K6 mean score and three symptoms (“restless,” “effort,” and “worthless”), conscientiousness was negatively correlated with K6 mean score and four symptoms (“restless,” “depress,” “effort,” and “worthless”), agreeableness only negatively correlated with one symptom (“effort”), openness was insignificantly correlated with any psychological distress symptom and the K6 mean score. After the college lockdown, both extraversion and conscientiousness were negatively correlated with K6 mean score and all psychological distress symptoms, agreeableness was negatively correlated with K6 mean score and three symptoms (“depress,” “effort,” and “worthless”), openness was negatively correlated with two symptoms (“nervous” and “effort”). These results implied that the protective roles of four personality traits may be inhibited during the lockdown period.



Results of Network Analysis
 
The Structure of Networks During Lockdown

The estimated networks of the psychological interaction linkages during lockdown are displayed in Figures 2A, 3A. Detailed edge weights are listed in Supplementary Tables 3, 5, and the bootstrapped accuracy plots are listed in Supplementary Figures 1, 3.
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FIGURE 2. Graphical results of the estimated network models without control variables during college lockdown and after college lockdown. Blue links denote positive associations and red links denote negative associations. The color borders highlighted for nodes in (B) denote new links compared to the (A).



[image: Figure 3]
FIGURE 3. Graphical results of the estimated network models with control variables during college lockdown and after college lockdown. Blue links denote positive associations and red links denote negative associations. The color borders highlighted for nodes in (B) denote new links compared to the (A).


The results in Figure 2A show that all six symptoms of psychological distress were significantly intercorrelated. Moreover, neuroticism was directly positively linked to three symptoms (“nervous,” “restless,” and “efforts”). Additionally, conscientiousness was directly negatively linked to one symptom (“worthless”). The results in Figure 3A show that after controlling for age, sex, and grade, the inter-community connections between the Big Five personality traits and psychological distress symptoms were consistent with the results in Figure 2A.



The Structure of Networks After Lockdown

The estimated networks of the psychological interaction linkages after lockdown are displayed in Figures 2B, 3B. Detailed edge weights are listed in Supplementary Tables 4, 6, and bootstrapped accuracy plots are listed in Supplementary Figures 2, 4.

The results in Figures 2B, 3B present more sophisticated patterns compared with the results in Figures 2A, 3A. First, inter-community connections between the Big Five personality traits and psychological distress symptoms revealed in Figures 2A, 3A were stable and consistent with results in Figures 2B, 3B. Second, two new inter-community connections were highlighted: the negative linkages between extraversion and “worthless” and conscientiousness and “restless.”




Centrality Analysis

The robustness of the strength centrality revealed that the networks were very stable (all CS-coefficients were 0.75), and the stability of the network structures via the bootstrapping approach is displayed in Supplementary Figure 5.

Figure 4A shows that “depress” was the most central symptom with a significantly larger strength centrality than other symptoms in the network during the lockdown. Moreover, neuroticism was the most central trait and had a significantly higher strength centrality than other personality traits. After excluding the estimated values of control variables, results in Figure 4C were consistent with the above results in Figure 4A.


[image: Figure 4]
FIGURE 4. Strength results and non-parametric bootstrapped difference test for strength centrality. Values reported in the diagonal represent the values of strength centrality for each node. Gray boxes denote no difference between nodes, while black boxes indicated significant difference. (A) Node strength during lockdown without control variables. (B) Node strength after lockdown without variables. (C) Node strength during lockdown with control variables. (D) Node strength after lockdown without variables.


Figure 4B shows that “efforts” was the most central symptom and had a significantly larger strength centrality than other symptoms in the network during the lockdown. Neuroticism is the most central trait. The results in Figure 4D reveal a consistent pattern after controlling for age, sex, and grade.




DISCUSSION

This study primarily aims to provide solid empirical evidence to resolve whether and how the Big Five personality traits predict psychological distress and whether the mechanism varies during and after lockdowns. Network analysis offers us valuable insights to develop substantial strategies in response to psychological health crises, by examining the pattern of routine activation of personality on psychological distress in high-stakes contexts. To better understand the relationship between personality and psychological health during and after the COVID-19 lockdowns, we focus on which personality traits trigger certain categories of psychological distress during and after the college lockdown periods. Our study is among the first few studies which explores the effects of personality traits on individual psychological distress using network analysis during the pandemic. We have highlighted several significant findings.

Initially, regarding psychological distress, our findings suggested that “depress” was the most central symptom in the network during the college lockdown. This suggests that lockdown adversely might influence the mental health of the population, which is consistent with previous research reporting an increase in the occurrence and frequency depressive symptoms during the lockdown (42). It is noteworthy that “efforts” was the central symptom after the college lockdown. A possible reason is that individuals understand that COVID-19 may remain in circulation in pockets of world population in the future, which perpetuates their sense of danger and uncertainty. Thus, even if they could leave the campus, they still related to “everything being an effort.” Another possible reason may be that the university still has a strict access control system. For example, students should provide health codes to enter the campus. They must also obtain permission from the university to leave the province.

Also, the symptoms of “restless” and “worthless” experienced a significant decline after the lockdown. The results suggest that lockdown measures might negatively affect the mental health of the population, consistent with previous research reporting an increase in symptoms such as “restless” and “worthless” during the lockdown (43). Lockdowns might be an unsettling experience because of the students' loss of the freedom to go out, the lack of contact with loved ones in person, feelings of boredom, and uncertainty about the future. Lifting lockdown restrictions might relieve the symptoms of “restless” and “worthless”.

Moreover, personality traits play a crucial role in the ways in which individuals with certain traits respond to lockdown measures. In fact, previous research has found that extraversion, neuroticism, and conscientiousness are key predictors of psychological wellbeing (19). In the current study, we found that extraversion, neuroticism, and conscientiousness might be responsible for the activation or suppression of some psychological symptoms during and after lockdowns. First, the findings demonstrated that neuroticism was the most central personality trait during and after college lockdown. During and after the lockdown, neuroticism might activate the symptoms of “nervous,” “restless,” and “efforts.” These findings are consistent with previous evidence, which showed that individuals with higher levels of neuroticism did not adapt well to lockdown, which in turn, might lead to negative impacts on psychological distress during the pandemic (19). Second, conscientiousness might suppress the symptom pertaining to feeling “worthless” during the lockdown, while after the lockdown, it might suppress both symptoms of “worthless” and “restless.” This result is consistent with another study, which suggested that individuals with higher levels of conscientiousness have fewer negative impacts on wellbeing (23). Meanwhile, the symptom of “worthless” might also be suppressed by extraversion after the lockdown. During the lockdown, extraversion might not prevent psychological distress. A possible reason may lie in the fact that individuals high in extraversion may exhibit increased dependence on pandemic information, such as medical information, which in turn facilitates feelings of threat and stress (20). However, after the lockdown, extraverted individuals might have increased contact with other people, which in turn might increase social support. Increase in social support can relieve the symptom of “worthless” (21). These findings are consistent with the transactional model of stress (27). The theory suggests that personality and symptoms of psychological distress are not always static. There might be reciprocal relationships between personality, psychological health, and situational factors (25). The theory supported our findings, which showed that distinct personality traits activate or suppressed certain psychological symptoms.

As for implication, the study suggests that authorities can carry out specific approaches depending on various psychological distress, personality traits, and situations. For instance, neuroticism is the most central symptom during and after lockdowns, and it might trigger symptoms of nervousness, restlessness, and effort. Therefore, universities should target students with high levels of neuroticism and develop targeted interventions, such as mentoring, psychological counseling, and teaching coping skills. Additionally, according to Vos et al.'s study (44), positive personality traits (e.g., optimism, mindfulness, and resilience) the relationship between fear of COVID-19 and psychological distress (45). It is, to our best knowledge, the first study exploring the moderated effect of positive personality traits on the relationship between fear of COVID-19 and psychological distress. Based on the findings of the study, we suggested that the authority can make interventions aimed at improving positive constructs such as optimism, mindfulness, and resilience during the pandemic to promote college students' psychological health.



CONCLUSION

This study explores the internal mechanisms of the ways in which certain personality traits trigger specific symptoms. Overall, our results provide empirical evidence that personality traits play a key role in how individuals with certain traits respond to college lockdown during a pandemic. Specifically, neuroticism triggered psychological distress during and after the lockdown, while extraversion and conscientiousness suppressed psychological distress. A comprehensive understanding of the internal linkages between personality and psychological distress is imperative for developing effective interventions. Furthermore, the current study contributes to the literature by using network analysis and elucidates the effects of personality traits on psychological distress.

Although the study made substantial contributions to the existing literature, two limitations of the study need to be considered. First, the cross-sectional nature of the research does not allow us to generalize the causal relationship between the variables. Moreover, the measurements of psychological distress were dependent on the self-report retrospective questionnaire, which may have resulted in retrospective recall biases. However, according to Middel et al.'s study, retrospective measurement of change in a 12-week interval was not significantly linked to recall bias. The present study was conducted right after the school lockdown (46). It had participants reflect on their previous psychological state during and after the lockdown. The time span was within 12-week intervals, which was not so long that they have serious difficulty recalling how they were during the lockdown. Furthermore, the data of this study were collected from one university in China. Closed-campus management in China is innovative and differs from other universities in other countries. Therefore, it may be difficult to generalize the findings universally. In the future, longitudinal data from multiple universities worldwide should be collected to overcome these limitations.
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Purpose: To examine the influence of family functioning on college students’ loneliness and the mediating effects of core self-evaluation and problematic mobile phone use.

Methods: Family Function Scale, Core Self-evaluation Scale, Problem Mobile Phone Use Scale, and Loneliness Scale were used to investigate 8,524 college students.

Results: (1) Family functioning positively predicted core self-evaluation (β = 0.43, p < 0.001) and negatively predicted loneliness (β = −0.21, p < 0.001); (2) Core self-evaluation negatively predicted problematic mobile phone use and loneliness (β = −0.34, p < 0.001; β = −0.50, p < 0.001); (3) Problematic mobile phone use significantly positively predicted loneliness (β = 0.05, p < 0.001); (4) Core self-evaluation and problematic mobile phone use showed a significant chain-mediation effect between family functioning and loneliness (β = −0.01, p < 0.001).

Conclusion: The results are helpful to comprehend the producing mechanism of loneliness and provide a theoretical basis for the intervention of loneliness.
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INTRODUCTION

Loneliness refers to an unpleasant psychological experience when there are differences between the desired social relationship and the actual social relationship network in quality (such as the loss of intimate relationship) or quantity (such as too few friends) (Smoyak, 1984). Long-term loneliness cannot only lead to painful emotions and depression (Zhang et al., 2019), but also lead to suicidal tendencies (Li et al., 2018), anti-social behavior, hostility, and sleep disorders (Li et al., 2016). At the annual meeting of the American Academy of Child and Adolescent Psychiatry in 2020, it was reported that lonely young people were three times more likely to suffer from depression in the future, and the impact of loneliness on mental health might last at least 9 years. Domestic research showed that more than 50% of college students experienced loneliness (Cheng and Zhao, 2017), and loneliness became a common problem among college students (Tang et al., 2014).

Psychological research on loneliness has a history of several decades. From the positive-negative dimension, Moustakas (1961) divided loneliness into existential loneliness and loneliness anxiety. Existential loneliness is a positive growth experience of self-confrontation, which is less common in lonely people; loneliness anxiety is a negative experience caused by “basic alienation between people” and dominates the lives of lonely people (Russell et al., 1980). From the perspective of social deprivation, Weiss (1987) divided loneliness into emotional loneliness and social loneliness. Emotional loneliness stems from the absence of a private, intimate relationship or attachment, which is a more painful form of isolation; social loneliness stems from the absence of a social connection or sense of belonging to a group, which is a mixture of feelings of rejection or non-acceptance and boredom. This theory has been validated by several researchers in the field of measurement (Russell et al., 1984; Vincenzi and Grabosky, 1987). Ditommaso and Spinner (1993) expanded emotional loneliness to two subtypes: intimate loneliness and familial loneliness. Intimate loneliness refers to the lack of intimate romantic partners, while family loneliness refers to the lack of family members. Starting from the dimension of duration, Young (1982) divides loneliness into three types: transient loneliness, situational loneliness, and chronic loneliness. Transient loneliness refers to some transient, an occasional feeling of loneliness. Situational loneliness is when some specific change occurs that disrupts the original satisfying relationship, such as moving to new a place. Situational loneliness can trigger extremely painful experiences. Chronic loneliness is a condition in which a person has not had a satisfactory social relationship for more than 2 years. When situational loneliness lasts for a long time, it will turn into chronic loneliness. From the perspective of intervention, the greatest attention should be paid to how to prevent situational loneliness from becoming a serious and long-term experience.

In recent years, previous studies have examined the impacts of family cohesion (Yang et al., 2016) family atmosphere (Yang et al., 2013), parent-child relationship (Fan and Wu, 2020) and other family factors on loneliness, but less attention has been paid to the role of family function on loneliness. In addition, most of the existing studies focused on the impact of family on the loneliness of primary and secondary school students (Xing and Chi, 2003; Liu et al., 2018), but few studies focused on the role of family functioning on college students. According to the ecosystem theory, the family is the most direct and lasting micro-system in the source of individual development influence (Pomerantz et al., 2008). Studies have shown that family functioning still has a profound impact on college students (Fang et al., 2006). Family functioning refers to the effectiveness of family rules, family communication, emotional connections, and coping with external events among family members in the family system (Olson, 2000). According to the theory of family function, the normal operation of basic family functions can promote the development of individual mental health and enhance the internal emotional connection of family members (Olson, 2000). Previous studies have found that family functioning is a direct predictor of loneliness (Deng and Zheng, 2013; Wang et al., 2019). Although many studies have shown that family functioning is related to individual loneliness, it is not clear through which mechanism family functioning affects college students’ loneliness. Therefore, this study will further explore the internal mechanism of family function affecting loneliness, and provide reference methods and paths for the intervention of loneliness.

Family functioning not only directly affects loneliness, but also indirectly affects college students’ loneliness through core self-evaluation. Core self-evaluation refers to the most basic evaluation of an individual’s ability and value, including general self-efficacy, self-esteem, neuroticism, and locus of control (Judge et al., 1997). Some studies suggested that the attitude toward self-internalized by individuals in childhood would continue into adulthood (He, 2015), and individuals with better family function had positive self-concept (Tian, 2012). Evaluation theory holds that emotion is a form of subconscious evaluation of objects, individuals or events by their perceived values, needs or commitments (Lazarus and Folkman, 1984). Previous studies have shown that core self-evaluation had a significant impact and predictive effect on mental health (Liu and Jiang, 2019). Core self-evaluation positively predicted positive emotions and negatively predicted negative emotions (Li and Sun, 2007). College students with high core self-evaluation were emotionally stable and optimistic (Da, 2002). Negative self-evaluation would lead to more flinch, avoidance and other behaviors (Yang, 2019). It is concluded that individual core self-evaluation is influenced by family functioning and is related to individual loneliness. Based on this, this study proposed that core self-evaluation played a mediating role between family functioning and loneliness (Hypothesis 1).

Family functioning not only indirectly affects loneliness through core self-evaluation, but also indirectly affects loneliness through problematic mobile phone use. Problematic mobile phone use refers to uncontrolled and excessive mobile phone use that adversely affects an individual’s daily life (Billieux, 2012). The theory of family function points out that a well-functioning family can effectively promote the mental health of individuals (Olson, 2000). Studies have shown that parenting style and social support had significant impacts on mobile phone dependence behavior, and individuals with insufficient social support in real life were more likely to form mobile phone dependence behavior (Zhao, 2020). Mobile phone addiction would have a negative impact on the individual’s physiology, psychology, and behavior (He and Xia, 2021). A meta-analysis conducted by Zhang and Li (2020) on the relationship between loneliness and mobile phone addiction showed that there was a moderate positive correlation between mobile phone addiction and loneliness. Based on the above analysis, this study proposed that problematic mobile phone use played a mediating role between family functioning and loneliness (Hypothesis 2).

In the past four decades, researchers mainly explored the influencing factors of loneliness from the aspects of environment and individual (Wang et al., 2015; Pu, 2020). In addition to the direct effect of family functioning on loneliness, family functioning, as an external factor, may also affect loneliness through individual internal factors and individual behavior. Core self-evaluation (intra-individual characteristic) and problematic mobile phone use (individual behavior) are important factors. According to the cognitive behavioral model of pathological Internet use (Chen et al., 2020), cognitive symptoms of pathological Internet use can lead to emotional or behavioral symptoms, and individual cognition or thought is the main source of abnormal behavior. Therefore, the problem behavior of problematic mobile phone use mainly resulted from the individual’s internal cognition. Studies have shown that adolescents with low core self-evaluation were more likely to become addicted to smartphones (Chen et al., 2020). Core self-evaluation was a negative predictor of Internet addiction (Lu and Zheng, 2011). Family, as the most persistent micro-system in the source of individual development influence, not only affected individual core self-evaluation (Tian, 2012), but also had a negative correlation between family function and mobile phone dependence (Shi et al., 2020). To sum up, family function may affect core self-evaluation, and then affect the use of problematic mobile phones, which eventually has an impact on individual loneliness. Accordingly, we assumed that core self-evaluation and problematic mobile phone use played a chain mediating role between family functioning and loneliness (Hypothesis 3).

Based on the above discussion, this study aimed to examine the impact of family functioning on college students’ loneliness, and the sole/chain mediating role of core self-evaluation and problematic mobile phone use. Considering that gender may affect loneliness (Pu, 2020), gender is included in the model as a control variable. Based on the existing theory and empirical evidence, this study proposed the following hypothetical model (see Figure 1).
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FIGURE 1. Hypothetical model paths of family functioning, core self-evaluation, problematic mobile phone use, and loneliness.




MATERIALS AND METHODS


Participants

Using cluster sampling method, 8,524 students in Zhejiang and Anhui provinces were selected as the subjects, with an average age of 19.06 ± 1.03 years, including 3,577 boys (41.96%), and 4,947 girls (58.04%).



Procedures

The data collection was led by well-trained psychology graduate students and supervised online by the head teacher of each class. Before starting the formal investigation, written informed consent from the school, the teacher, and the participants was obtained. Participants were informed that they could discontinue or drop out freely. The researchers clearly emphasized the confidentiality of the study results that any information provided by participants would not be disclosed to anyone.



Measures

The family function scale revised by Zou was used to measure student’s family functioning (Cheng and Zou, 2011). The scale is of a single dimension, with a total of 6 items. A 5-point scoring system was used, from “completely inconsistent” to “completely consistent,” such as “my family is harmonious,” “everyone in the family has made their own contributions to the family.” Higher score indicates a better overall family functioning. In this study, the Cronbach’s α of the family functioning questionnaire was 0.96.

The core self-evaluation scale revised by Du was used to measure student’s core self-evaluation (Du et al., 2012). The scale is of a single dimension with 10 items, of which 2, 3, 5, 7, 8, and 10 are reverse scoring questions. A 5-point scale was used, with 1 indicating “strongly disagree” and 5 indicating “strongly agree.” The higher the score, the higher the core self-evaluation level of the students. The Cronbach’s α of the scale was 0.63. Confirmatory factor analysis results demonstrated that a single-factor model fit the data satisfactorily for core self-evaluation: χ2/df = 23.16, CFI = 0.99, TLI = 0.98, RMSEA = 0.05, SRMR = 0.03, with item loadings ranging from 0.70 to 0.86.

Problematic mobile phone use was measured with the Chinese version of the Mobile Phone Problematic Use Scale (Wei et al., 2019). The scale consists of 5 aspects and 10 items. Each item is 5-point scored, from 1 (not at all) to 5 (in full accord). The higher the score, the higher the degree of problematic use of mobile phones. The Cronbach’s α of the scale was 0.86.

Loneliness was tested with the loneliness questionnaire revised by Zou (2003), which consists of 21 items in total. The questionnaire had four dimensions: pure loneliness, perception of one’s own social ability, evaluation of the current peer relationship and perception of the unsatisfied degree of important relationships. The questionnaire was scored on a 5-point scale, with 1 indicating “not at all” and 5 indicating “complete.” Except that the high score of perceived social competence represented positive evaluation, the high scores of the other three dimensions represented negative evaluation. The perceived dimension of social competence was scored reversely and then added to the scores of the other three dimensions, and the average score was taken as the total average score of loneliness. The Cronbach’s α of the scale was 0.87.




DATA ANALYSIS

After data recovery, all invalid questionnaires (e.g., questionnaires that exceeded 20% missing values) were excluded, SPSS 25.0 and Mplus8.0 were used for statistical analysis.



RESULTS


Common Method Deviation

Unrotated principal component factor analysis was performed on the items included in all variables using the Harman one-way test. The results showed that there were 8 factors with the eigenvalue greater than 1, and the variation explanation rate of the first factor was 33.79%, which was lower than the critical standard of 40% (Zhou and Long, 2004). It could be considered that there was no serious common method bias in this study.



Descriptive Statistics and Correlation Matrix of Each Variable

The results of correlation analysis (as shown in Table 1) showed that family functioning was positively correlated with self-evaluation and gender, and negatively correlated with problematic mobile phone use and loneliness. Self-evaluation was negatively correlated with problematic mobile phone use, loneliness and gender. Problematic mobile phone use was positively correlated with loneliness, but not significantly correlated with gender. Loneliness was significantly negatively correlated with gender.



Test of Chain Mediation Effect

With family functioning as the independent variable, core self-evaluation and problematic use of mobile phones as the mediating variables, loneliness as the dependent variable, and gender as the control variable, the mediation model was tested (see Figure 2). [CFI = 0.99, TLI = 0.97, RMSEA (90% CI) = 0.05, SRMR = 0.02], the model fit was good. The results of path analysis showed that family functioning positively predicted core self-evaluation (β = 0.43, p < 0.001). Family functioning negatively predicted loneliness (β = −0.21, p < 0.001), and core self-evaluation negatively predicted problematic mobile phone use and loneliness (β = −0.34, p < 0.001; β = −0.50, p < 0.001). Problematic mobile phone use positively predicted loneliness (β = 0.05, p < 0.001). Core self-evaluation and problematic mobile phone use played a chain mediating role between family functioning and loneliness.


TABLE 1. Correlation analysis of family functioning, self-evaluation, problematic mobile phone use, and loneliness.
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FIGURE 2. Chain mediation model. ***p < 0.001.


The confidence interval of the mediating effect was estimated by the bias-corrected non-parametric percentile bootstrap method. The results are shown in Table 2. The mediating effect value of core self-evaluation between family functioning and loneliness was −0.22, and the 95% confidence interval was [−0.189, −0.167]. The mediating effect of core self-evaluation was significant. The mediating effect of problematic mobile phone use between family functioning and loneliness was 0.01, and the 95% confidence interval was [−0.001, 0.002]. The mediating effect of problematic mobile phone use was not significant. Family functioning had an impact on core self-evaluation, and then on core self-evaluation affected mobile phone problem use, which finally affected loneliness. That is, core self-evaluation and problematic mobile phone use showed a chain mediating effect between family functioning and loneliness, and the mediation effect value is −0.01. The effective dose was 3%.


TABLE 2. Significance test of mediation effect and value of mediation effect.
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DISCUSSION

In this study, college students from well-functioning families experienced less loneliness, which is consistent with previous studies (Johnson et al., 2001; Fujimori et al., 2017). Although the focus of interpersonal relationship among college students has shifted to peers, the family environment is still at the core of the personal social support system, and the family is still the main source of financial support and spiritual support for college students (Jiang, 2002). On the one hand, material satisfaction can relieve the realistic pressure of college students to a certain extent, such as the ability to buy high-quality services and vent negative emotions in entertainment consumption; on the other hand, college students cannot only get close emotional connection between relatives in a good family functioning environment, but also get social support from family when interpersonal relationships are frustrated. In addition, college students apply effective interpersonal communication skills acquired in a good family functioning environment to social interaction, form intimate interpersonal relationships, improve the quality of interpersonal communication (Hu et al., 2008), and further strengthen the individual’s social support system. Therefore, family, as the spiritual harbor of college students, plays an essential role in interpersonal relationships and reduces the level of loneliness.

This study found that family functioning positively predicted core self-evaluation, and core self-evaluation negatively predicted loneliness. That is, the core self-evaluation of college students played a mediating role between family functioning and loneliness. Previous studies have shown that attachment status was closely related to individual self-evaluation (Tang and Li, 2013). Good attachment relationship can promote effective communication and emotional connection between family members, thus promoting the formation of positive core self-evaluation of college students. Individuals get good self-evaluation in the family, including self-esteem, general self-efficacy and so on, which is conducive to improving the enthusiasm of individual life and learning, actively establishing interpersonal relationships, and tending to solve problems in the face of interpersonal conflicts, rather than escaping or silent treatment, thus experiencing less loneliness. Being in the situation of family dysfunction, such as the more psychological abuse and neglect an individual suffered in childhood, the easier the students form self-evaluation such as fear of rejection and lack of self-confidence, the more withdrawal and emotional inhibition they will show when establishing intimate relationships in adulthood (Yang, 2019). Therefore, the establishment of a good family functioning environment can make family members feel love and warmth, establish the concept that they are needed by others and deserved to be loved. Under the circumstance, individuals may obtain the concept of their own high sense of value, form a good self-evaluation, and then build a high-quality interpersonal network, which helps to reduce the experience of loneliness.

This study also found that family functioning positively predicted core self-evaluation and negatively predicted problematic mobile phone use, which subsequently had an impact on loneliness. This result supports the path model of mobile phone dependence, which is caused by cognitive dissonance or the need for relationship maintenance due to insecure attachment (Billieux, 2012). Family is the most primitive and core source of self-evaluation. Poor family functioning leads to low self-evaluation. Individuals with low self-evaluation tend to adopt covert, evasive and passive behaviors to maintain relationships, such as using mobile phones to meet individual emotional needs.

In this study, it is confirmed that problematic mobile phone use positively predicted loneliness, which supports the social compensation model of social media use. As the model points out that when individuals cannot get a sense of belonging in real life and lack the ability to use social resources, they will be more inclined to get help through mobile phones, networks and other tools (Park, 2003). However, the effect of using mobile phones for a long time to eliminate loneliness is not ideal, and it may cause a deeper sense of loneliness (Li, 2013; Liu et al., 2019). The possible reason is that using mobile phones for a long time not only compresses the real interpersonal emotional interaction time in reality. As a result of the deterioration of individual’s real social skills, it is easy to feel more social alienation and lack of interpersonal belonging in the real world, so loneliness will increase accordingly. At the same time, individuals tend to create a perfect interaction between themselves and others on the Internet, which results in the closure and loss of the real self and aggravates the loneliness of individuals.

The results of this study showed that family functioning had no significant effect on loneliness through problematic mobile phone use, which is inconsistent with hypothesis 2. The possible reason is that most of the research objects of the current problematic use of mobile phones are middle school students. For college students, in the case of high frequency use of mobile phones in their study, work and life, good family functioning may have a more inclusive and open attitude toward the behavior of using mobile phones. Therefore, family functioning could not have an impact on loneliness through problematic mobile phone use.



IMPLICATIONS AND LIMITATIONS

The results of the study confirmed that family functioning could improve individual core self-evaluation, reduce problematic use of mobile phones, thereby reducing the individual experience of loneliness. To some extent, this study makes up for the deficiency of the existing research on the family functioning of college students, and further explores the internal psychological and behavioral mechanism for the formation of loneliness, which also provides theoretical support for the intervention path to reduce the loneliness experience of college students.

This study still has the following limitations. First, the subjects are all Chinese college students, and the sample representativeness is slightly insufficient, so we can further study the subjects in different cultural backgrounds in the future. Second, the study employed the self-report method, and the survey results may have social approval effects, so we can use objective research methods such as behavior observation to collect data in the future.
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A growing body of literature suggests that students from underserved backgrounds are more vulnerable to the adverse economic, emotional, and academic effects of the current COVID-19 pandemic. While this vulnerability was attributed to multiple structural and socio-cultural barriers, little attention has been paid to the role of psychological resources in preserving wellbeing in times of crisis and change. Guided by the Self-Determination Theory (SDT), the current study examined the role of the authentic inner compass (AIC) and need-satisfaction in predicting the wellbeing of Bedouin students attending teachers' higher education institutes in the south of Israel during the COVID-19. Participants were 84 Bedouin teaching students (84.1% female) who completed online questionnaires addressing the sense of AIC, need-based experiences, psychological distress, and positive affect. Consistent with the propositions of the SDT, we found that a strong and clear sense of AIC, as well as high need satisfaction and low need frustration, were associated with lower distress and higher positive effect in Bedouin teaching students. We have also found that need satisfaction moderated the effect of the AIC on students' wellbeing so that AIC better predicted lower distress and higher positive effect when students' levels of need satisfaction were higher. Our findings lend further support to the importance of the AIC and need satisfaction to optimal functioning even in collectivist cultural contexts that do not prioritize values of autonomy. The current study provides insight into the interplay between AIC and need-based experience by describing the conditions under which AIC may be beneficial for wellbeing in times of crisis.
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INTRODUCTION

The emergence of Corona Virus disease (COVID-19) has forced educational institutions to close their gates and move from traditional face-to-face learning to distance education almost overnight. While this rapid transition has been accompanied by pedagogical, technological, and emotional difficulties for most students (1, 2), these challenges were exacerbated for those from underserved populations (3, 4). Previous studies conducted before and during the COVID-19 have shown that students from underserved backgrounds (e.g., such as culturally and linguistically minority students, students with low socioeconomic status, students living in rural areas, and first-generation to higher education students) encountered multiple structural and socio-cultural challenges related to distance learning. These difficulties included the lack of access to technological resources (5), limited time and space (6), disconnection from faculty members and peers (7), lack of culturally relevant pedagogies (8, 9), and difficulties in adjusting to self-directed learning (10).

In light of the disproportional adverse impact of the COVID-19 on the educational and psychological outcomes of students from underserved populations (11), recent studies began to examine potential resources that might buffer these harmful effects (12, 13).

Guided by the Self Determination Theory (SDT), the current study focused on the authentic inner compass (AIC) (14) and need satisfaction as two potential psychological resources that may contribute to the wellbeing of Bedouin students attending teachers' higher education institutes in the South of Israel during the COVID-19.

The term “authentic inner compass” refers to inner guiding schemas that inform us on what is truly important for us and help us direct our behaviors and future decision-making. Given that both AIC and need satisfaction were associated with adolescents' and young adults' self-esteem, mental health, and adaptive coping (15–18), we examined how having a sense of an AIC and need-based experiences (satisfaction or frustration) are related to Bedouin minority students' psychological distress and positive affect during the COVID-19. Furthermore, we examined whether students' need-based experiences moderate the association between their sense of AIC and the levels of psychological distress and positive affect.

Understanding the role of AIC and need-satisfaction in minority students' wellbeing may be of high empirical and practical significance to policymakers, academic institutes, faculty members, and teaching students themselves.


Need-Based Experiences and Their Associations With Students' Wellbeing

The SDT is a general motivation theory that posits that people are inherently prone toward psychological growth and integration, and thus toward learning, mastery, and connection with others (19, 20). SDT argues that for healthy development to unfold individuals require support for three basic psychological needs (21), namely those for autonomy (the feeling of being the origin of one's own behaviors), competence (feeling of achieving desired outcomes), and relatedness (the feeling of being understood and cared for by others). According to the SDT, the experience of need satisfaction serves as an internal resource of motivation and provides energy for exploration and growth (20) across cultures (22, 23) and life circumstances (24, 25).

Studies conducted among school and higher education students have shown that the satisfaction of the three basic psychological needs was associated with beneficial health, emotional and education outcomes, such as agentic engagement (26), autonomous motivation (27), prosocial behavior (28), and life skills development (29). In contrast, the frustration of the three basic psychological needs was associated with maladaptive outcomes, including lower students' engagement (30), decreased autonomous motivation (31), lower prosocial behavior (28), and higher academic drop-out rates (32). These conclusions appear to hold irrespective of whether researchers used a total score of need satisfaction encompassing the three psychological needs [e.g., (33, 34)], or on distinct measures of the three needs [e.g., (35, 36)].

While most studies within the SDT framework involved children and adolescents, understanding need satisfaction may be particularly important in the higher education context, given the self-determined nature of this education (especially during distance learning). Indeed, Gillet et al. (37) who studied changes in need satisfaction in the course of the first university semester found that students with moderate and increasing levels of need satisfaction reported higher levels of positive affect and effort, while students with low and decreasing levels of need satisfaction reported lower levels of positive affect, effort, and achievement, and higher levels of negative affect.

In times of crisis and change, need satisfaction may act as a resilience factor, attenuating the adverse impacts of the situation on individuals' wellbeing (38). Weinstein and Ryan [(39), p. 12] proposed that need satisfaction “buffer in times of stress, reducing both initial appraisals of stress and encouraging adaptive coping after stress-related events occur.” Thus, in the current study, we assumed that students' experience of need satisfaction would promote feelings of wellbeing and growth during the COVID-19 pandemic. In contrast, we assumed that students with high levels of need frustration would experience the COVID-19 as more challenging and difficult to cope with, and thus would exhibit higher distress.



The Authentic Inner Compass as a Wellbeing Resource

An important aspect of the need for autonomy that is likely to become particularly significant in adolescence and emerging adulthood [e.g., (15, 16)], is a sense of having an AIC. Rooted mainly in SDT (20), and partly on Mill's (40) notion of liberty, Assor (14) proposed that the striving to self-organize and self-direct in ways that allow self-actualization and sense of volition is a core feature of the need for autonomy. When such guiding schemas exist, we feel that we have values, life aspirations, interests, and goals that function like an “authentic inner compass,” that informs us on what is truly important for us and help us direct our behaviors and future decision making. When we do not have such action- and decision- guiding inner compass, we are likely to feel confused and not capable of self-endorsed and volitional, self-direction, because we do not know what actions to choose (15, 16). Having a sense of AIC may be particularly important during late adolescence and emerging adulthood, when many central life decisions and identity commitments are made, particularly in societies offering a wide range of choices (17).

Past research on the AIC construct has shown that the experience of having an AIC was associated with a wide range of need satisfaction outcomes including vitality, low levels of depression, sense of meaning, life satisfaction, happiness, autonomous motivation to learn, resistance to negative pressure, tolerance for ambiguity, absence of attachment avoidance, clear and autonomous future plans and higher self-esteem (15, 16, 41–44). Although the AIC is likely to be of special importance in many post-modern, information-flooded, and moral relativistic societies, previous studies have demonstrated that the experience of having an AIC might be related to wellbeing also in hierarchical-collectivist cultures that traditionally do no emphasize authenticity and personal autonomy, such as Chinese and Bedouin (17, 44). For example, studies with Chinese showed that having a sense of AIC was related to growth promoting qualities such as self-congruence, intrinsic life-goals, and tolerance for ambiguity (41, 44) as well as with indicators of wellbeing, such as vitality, and self-esteem (17).



Why Need-Based Experiences May Serve as Moderating Factors in the Association Between AIC and Students' Wellbeing?

While past research consistently shows that AIC contributes to many adaptive outcomes, the factors that promote or hinder the ability to translate this sense of self-directness into wellbeing and coping remained unclear. According to the SDT, need satisfaction is crucial to the development and maintenance of high-quality motivation and optimal functioning (19, 45). Hence, evaluating need satisfaction as a moderator in the AIC-wellbeing relationship could offer a better understanding of the psychological experiences that can promote students' adaptation.

Perceptions of autonomy, competence, and relatedness are fueled by socio-contextual factors in students' life. Previous studies within the SDT framework traditionally investigated basic need satisfaction as a mechanism (mediator) in the relationship between teachers' or parents' behavior and students' outcomes (26, 46). Yet, perceptions of autonomy, competence, and relatedness can be viewed as essential psychological factors that facilitate individuals' ability to use their AIC as a personal resource in stressful situations. Indeed, a few recent studies illustrated that need-based experiences played a moderating role in predicting wellbeing and distress. For example, Boudrias et al. (47) showed that need satisfaction moderated the relationship between job demands and turnover intention among nurses. Specifically, the study found that nurses who experience feelings of autonomy in their workplace were better equipped to deal with situations of role ambiguity and role conflict. In a similar vein, Kranabetter and Niessen (48) found that the satisfaction of the need for relatedness moderated the relationship between work appraisals and employees' depressive symptoms. They argued that employees who felt connected and secured found it easier to successfully integrate their work roles into their selves. In this case, appreciation, as behavior that addresses personal values as a genuine reward, might evoke positive emotions, thereby limiting depressive symptoms.

Together, these studies highlight the importance of investigating need-based experiences as factors promoting or hindering students' ability to translate the sense of AIC into wellbeing and functioning. Examining the moderating role of need experiences may be particularly important in times of crisis and change because emergencies, especially those eliminating social relationships, are inherently need suppressing (49, 50).

Thus, in the present study, we sought to extend the application of the AIC by considering need-based experiences as moderators of the AIC-wellbeing relationship. We argue that when need satisfaction is high, a sense of AIC would be experienced as a genuine resource for a behavior that is highly self-relevant and valued. It is in such a case that having a strong sense of AIC may particularly unfold its impact on positive emotions, making depressive and anxious symptoms less likely. However, having a sense of AIC may not be that beneficial for students' wellbeing when they feel unable to translate their personal goals into real-world behavior and achievements. For example, having a sense of AIC affects wellbeing more positively if a student feels free to make volitional choices regarding his or her life in general and in the academic context particularly, rather than when he or she feels incompetent, pressured, or controlled. When students perceive themselves as agents and consider their enactments more interesting, joyful, and meaningful (satisfaction of the need for autonomy), if the institute provides opportunities to develop skills and attain valued outcomes by mastering challenging tasks (satisfaction of the need of competence), and when students have a sense of belongingness and secure (satisfaction of the need for relatedness), then the association between having clear educational aspirations and plans would be associated with higher levels of wellbeing and functioning. In contrast, when students lack interest and choice in their studies (frustration of the need for autonomy), when they feel ineffective, bored, or over-challenged (frustration of the need for competence), or when they feel lonely and disconnected from faculty members and peers (frustration of the need for relatedness), having a clear identity and self-directed goals may not be enough to protect their wellbeing, particularly in times of crisis and change.



Bedouin Students in the Israeli Higher Education System

The Bedouins are a unique subset of Israel's Arab population who number ~270,000 (about 13% of the total Israeli Arab population and 3% of Israel's entire population) (51). Bedouin families tend to be authoritarian, hierarchical, and oriented toward the tribal group. Fathers are the head of the family, and women, although educated, are expected to defer to husbands and fathers and to remain socially confined to the familial/tribal circles (52, 53). As a minority within a minority, the Bedouins have the lowest education level, below-average income per family, and the highest unemployment rates (54). Approximately half of the Bedouin community in the Negev lives in unrecognized settlements, most not connected to water or electricity and situated far from the main roads. Polygamy, although illegal in Israel, is prevalent among 30% of Bedouin women and is associated with increased levels of physical and psychological distress (55).

The number of Bedouin students enrolled in undergraduate programs in Israeli institutions has doubled over the last decade. However, these students still have lower enrollment rates, lower achievements, and higher dropout rates than their Jewish peers (56). These disparities were attributed to multiple barriers, including inadequate high-school preparation, language challenges, and financial difficulties (57). The Israeli Knesset (58) reported that about one-third of 17-year-old Negev Bedouins did not attend school in the 2015–2016 academic year, and only 32% of 18-year-old Bedouin received matriculation certificates. Accordingly, only about one-third of Bedouin candidates met entry requirements for universities, as opposed to 68 percent of the general population.

Similar to other students from disadvantaged backgrounds (3), Bedouin high education students faced many structural and cultural challenges as a result of the sudden shift to distance learning. A recent study focusing on Bedouin high education students found that 90% of the interviewed students (N = 257) experienced extreme difficulties in adjusting to distance learning during the COVID-19 pandemic and that more than half estimated their chances of dropping out to be moderate to high (59). A study that compared Bedouin and Jewish teaching students' experiences of the shift to distance learning during the COVID-19 has shown that Bedouin students' learning was hindered not only by the lack of digital resources but also by gender-based traditional values and roles (60). For example, while Jewish female students, who were often single and without children, found synchronous online-learning methods (real-time live lessons delivered through video conferencing platform) to be effective, Bedouin female students found them ineffective due to multiple domestic tasks and limited computers. Similarly, Manevitch-Malul et al. (61), who focused on the distance learning experiences of Israeli university students found that for many Bedouin students, the shift to distance learning increased the already existing feelings of disconnection and alienation from faculty members and peers and undermined their role as “students.” Moreover, Bedouin university students faced increased conflicts between their educational demands and family obligations, especially when their families could not understand or accept their need to continue studying even while staying at home.



The Current Study

Previous studies on minority students have consistently pointed to ethnic and racial differences in higher education enrollment and performance (62, 63). These disparities were exacerbated by the current COVID-19 pandemic which exposed minority groups worldwide to increased levels of health, financial, social, and educational stressors (64–66).

Given the evidence on the difficulties of students from the underserved backgrounds during the COVID-19 and the shift to distance learning (67), the main purpose of the current study was to examine whether and how a sense of AIC and need-based experiences are associated with psychological wellbeing and distress in Bedouin teaching students. We were also interested in examining whether a sense of AIC interacts with students' level of need satisfaction and need frustration in predicting psychological distress and positive affect. We expected that the positive association between AIC and positive affect would be enhanced by high levels of need satisfaction and attenuated by high levels of need frustration. In contrast, we expected that the negative association between AIC and psychological distress would be further exacerbated by high levels of need frustration and attenuated by high levels of need satisfaction.

The study was guided by two main hypotheses:

H1: Bedouin students' sense of AIC and need satisfaction will be positively associated with positive affect and negatively associated with psychological distress. In contrast, need frustration will be negatively associated with positive affect and positively associated with psychological distress.

H2a: The association between students' AIC and their level of psychological distress will be moderated by need-based experiences. Specifically, the negative association between AIC and psychological distress would be stronger for students with higher levels of need frustration than for students with lower levels of need frustration. In contrast, the association between AIC and psychological distress would be weaker for students with higher levels of need satisfaction than for students with lower levels of need satisfaction.

H2b. The association between students' AIC and positive affect will be moderated by need-based experiences. Specifically, the positive association between AIC and positive affect would be stronger for students with higher levels of need satisfaction than for students with lower levels of need satisfaction. In contrast, the association between AIC and positive affect would be stronger for students with lower levels of need frustration than for students with higher levels of need frustration.




METHODS


Participants and Procedure

According to the Central Bureau of Statistics (56), there are 2,981 Bedouin students studying for a bachelor's degree in all Israeli higher education institutes (1.5% of the total student population in Israel). About half of the Bedouin students (53.2%) are studying education or teaching.

The current study included 84 Bedouin teaching students (84.1% female), studying in one of three higher education institutes that provide teaching training in the South of Israel (one university and two academic colleges). According to representative staff of these three institutes, the total number of Bedouin teaching students is estimated to be around 400 and 500 in a given time point. The vast majority of Bedouin teaching students learn in an academic college for education, which specializes in training pre-service teachers and includes a high proportion of Bedouin students (55%). Given this estimation, our sample size represents 17–20% of the total population of interest.

Participants' age ranged between 20 and 48 (Mean = 32.91, SD = 7.13). Most participants (69.5%) were parents with a mean number of 3.41 children per family (SD = 2.31). The background variables are presented in Table 1.


Table 1. Participants' background variables (N = 84).

[image: Table 1]

Data were collected between May and July 2021, while most Israeli academic institutes used distance learning methods. Participants were invited to participate in an online survey via Qualtrics. The survey was distributed through social media groups of Bedouin teaching students. Students were informed that their answers would remain anonymous and confidential. Participation was voluntary without remuneration. The research was approved by the institutional ethics committee.



Measures

Background variables included students' age, gender, marital status, number of children, and level of religiosity.

Need satisfaction and frustration were assessed by the Basic Psychological Needs Scale (BPNS) (68). Participants filled out the full 24-item version that has 12 items tapping needs satisfaction, and 12 items tapping needs frustration. All items were rated on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). Each 12-item scale has four items tapping autonomy, four items tapping competence, and four items tapping relatedness. For each participant, the total needs satisfaction and the total need frustration scores were calculated by taking the means of the 12 needs satisfaction scores, and the 12 need frustration scores, respectively. The BPNS has proven good validity, internal consistency, and temporal stability for each of the three factors (68). For example, structural equation modeling showed that autonomy, competence, and relatedness need satisfaction positively predicted active commuting to and from school (69). Previous studies supported the validity and reliability of the BPNS across contexts and cultures (70, 71), with internal consistency ranging between 0.64 and 0.89. Studies that used the scale was in students, beginning teachers, and pre-service teachers from the Bedouin society reported internal consistencies of 0.73–0.78 (72–74). In the current study, Cronbach alpha coefficient for need satisfaction was 0.91 and for need frustration 0.82.

A sense of an authentic inner compass was assessed by the Authentic Inner Compass Scale (41). The scale consists of 11 items on a 5-point Likert-type scale ranging from 1 (not at all) to 5 (to a very large extent), including “I have goals that are personally important to me and I fully identify with,” and “I have values that truly reflect the kind of person I want to be.” The items were averaged to produce a total AIC score. Studies that examined the incremental and discriminant validity of the AIC scale showed that the AIC has weaker correlations with indicators of exploration and purpose-searching than with identification with commitment or identified purpose, supporting the distinctiveness of the behavioral self-realization and AIC concepts (15, 17). The AIC scale has also good criterion validity, showing strong positive correlations with freedom, volition, vitality, and negative correlation with depression (17).

A study that examined the validity of the scale in Bedouin adolescents reported an internal consistency of 0.63 (15). In this study, Cronbach's alpha coefficient was 0.92.

Psychological distress was measured by Depression, Anxiety, and Stress Scales (DASS-21) (75). This widely used scale addresses three groups of symptoms: depression, anxiety, and stress, with seven items for each group. Participants responded on a 4-point Likert scale ranging from 0 (did not apply to me at all) to 3 (applied to me very much or most of the time). Previous studies supported the validity and reliability of the DASS-21 in a variety of cultural contexts (76, 77). In a non-clinical sample of American adults, Sinclair et al. (78) reported on good internal consistency (0.91, 0.80, and 0.84 for Depression, Anxiety, and Stress scales, respectively) and scale-level correlations (between 0.68 and 0.73). A recent study that used the DAAS-21 in Arab adults in Israel reported internal consistencies of 0.91, 0.87, and 0.90 for the Depression, Anxiety, and Stress scales, respectively (79). In the current study, the Cronbach's alpha coefficient for depression scale was 0.87, the anxiety scale was 0.90 and the stress scale was 0.86. The Cronbach's alpha coefficient for the total scale was 0.95.

Positive affect was assessed by the Positive and Negative Affect Schedule (PANAS) (80). The 10 items in the positive affect scale reflect the extent to which a person feels active, enthusiastic, and alert. High positive affect is a state of high energy, concentration, and experiencing pleasure, whereas low positive affect is characterized by sadness and lethargy (80). Respondents are asked to rate the extent to which they have experienced each particular emotion within the past week, with reference to a 5-point Likert-type scale ranging from 1 (very slightly) to 5 (extremely). The high extreme of each dimension indicates a strong experience of affect, while the low end represents a weak experience of affect (81). The positive affect scale has good internal consistency, with Cronbach's alpha ≥0.84 across multiple time frames. The scale also demonstrates good convergent and discriminant validity (82). The scale was used in various cultural setting, showing good psychometric properties (83, 84). A study that examined the cross-cultural adaptation of the negative affect scale in Bedouin children reported an internal consistency of 0.77 (85). In Agbaria (86, 87) who studied Arab adolescents in Israel, internal consistencies of α = 0.80 for the positive affect scale and 0.79 for the negative scale were found. In the current study, the Cronbach's alpha coefficient for the positive affect scale was 0.82.



Confirmatory Factor Analysis

To provide validity information on the internal structure of the employed measurements in the current sample, we conducted a confirmatory factor analysis (Appendix 1). This analysis examined the convergence of the items into factors. The measurement model was composed of 15 manifested items pertaining to the five study variables: need satisfaction, need frustration, authentic inner compass, positive affect, and psychological distress. All the latent variables were assessed by three parcels of items. Variables items were randomized into one of the three parcels. We used parcels to create a reasonable ratio of observed indicators with respect to the sample size (88, 89). For the DAAS-21 scale, factorial construct validity was conducted using the three-factor model, including depression, anxiety and stress. The results indicated an adequate fit to the data, [image: image] = 115.51, p = 0.006, CFI = 0.96, RMSEA = 0.07. Parcel loadings onto their respective factors were all strong and statistically significant, ranging from 0.40 to 0.98, which validated the measurement model.



Data Analyses

To test H1, bivariate Pearson correlations between study variables were calculated. To assess H2, conditional process modeling was used to test the moderating effect of need-based experiences on the association between AIC and students' wellbeing, as outlined by Hayes (90), using the PROCESS macro. We used an alpha level of 0.05 for all statistical tests. Data analyses were carried out on SPSS Windows 26.0.

Power calculations using G* POWER calculator (91) revealed that for multiple regression with five predictors, alpha of 0.05 and effect size of 0.95, a minimum of 73 participants was required.




RESULTS

Table 2 presents the correlations between the participants' background variables and the study variables. Age was negatively associated with psychological distress. No other significant associations were identified.


Table 2. Correlations between socio-demographic and study variables.

[image: Table 2]

Means, standard deviations, and correlations between the study variables are presented in Table 3. In line with H1, the results of the correlation matrix showed that AIC was positively associated with need satisfaction and positive affect. In contrast, AIC was negatively associated with need frustration and psychological distress.


Table 3. Descriptive statistics and correlations between study variables.
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The Interaction Effect of AIC and Need-Based Experiences on Students' Psychological Distress

As seen in Table 4, results showed that AIC and need satisfaction had main effects on psychological distress (B = −0.11, SE = 0.05, p = 0.02 and B = −0.41, SE = 0.13, p = 0.001, respectively). Consistent with hypothesis H2a, the product term of the interaction between AIC and need satisfaction was significant (B = −0.11, SE = 0.05, p = 0.002), indicating that need satisfaction moderated the link between AIC and psychological distress. Simple slope analyses of the interaction effect showed that the relationship between AIC and psychological distress was significant under moderate (B = −0.11, SE = 0.05, t = −2.23, p = 0.02) or high (B = −0.20, SE = 0.06, t = −3.31, p = 0.001) levels of need satisfaction. That is, when students' levels of need satisfaction were moderate or high, a stronger sense of AIC predicted lower psychological distress. However, under low levels of need satisfaction, the link between AIC and psychological distress was not significant (B = −0.02, SE = 0.06, t = −0.42, p = 0.67). Figure 1 displays the interaction plot for the association between AIC and psychological distress under the condition of low (−1 SD), medium (0 SD), and high (+1 SD) need satisfaction.


Table 4. Regression analyses predicting Bedouin students' psychological distress and positive affect.
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[image: Figure 1]
FIGURE 1. Interaction effect between AIC and need satisfaction (NS) on psychological distress. This figure displays the interaction plot for the association between AIC and psychological distress under the condition of low (−1 SD), medium (0 SD), and high (+1 SD) need satisfaction. As seen, when students' levels of need satisfaction were moderate or high, a stronger sense of AIC predicted lower psychological distress.


Testing the role of need frustration in the relationship between AIC and students' level of psychological distress showed that AIC and need frustration had main effects on psychological distress (B = – 0.17, SE = 0.04, p = 0.001, and B = 0.42, SE = 0.11, p = 0.001, respectively). Consistent with hypothesis H2a, the product term of the interaction between AIC and need frustration was significant (B = 0.13, SE = 0.05, p = 0.01), indicating that need frustration moderated the link between AIC and psychological distress. Simple slopes analyses indicated that AIC was significantly associated with psychological distress under low (B = −0.26, SE = 0.06, t = −4.43, p < 0.001) and moderate (B = −0.17, SE = 0.04, t = −3.93, p = 0.001) levels of need frustration but not under high levels of need frustration (B = −0.07, SE = 0.05, t = −1.47, p = 0.14). Accordingly, when students experienced low or moderate levels of need frustration, a stronger sense of AIC predicted lower levels of psychological distress. Figure 2 displays the interaction plot for the association between AIC and psychological distress under low, moderate, and high levels of need frustration.


[image: Figure 2]
FIGURE 2. Interaction effect between AIC and need frustration (NF) on psychological distress. This figure displays the interaction plot for the association between AIC and psychological distress under low, moderate, and high levels of need frustration. As seen, when students experienced low or moderate levels of need frustration, a stronger sense of AIC predicted lower levels of psychological distress.




The Interaction Effect of AIC and Need-Experiences on Students' Positive Affect

As seen in Table 4, AIC had a main effect on students' positive affect (B = 0.22, SE = 0.05, p = 0.001), while need satisfaction did not significantly predict the level of positive affect (B = 0.16, SE = 0.12, p = 0.19). Consistent with hypothesis H2b, the product term of interaction between AIC and need satisfaction was significant (B = 0.10, SE = 0.04, p = 0.04), indicating that need satisfaction moderated the link between AIC and positive affect. Simple slopes analyses indicated that the association between AIC and positive affect became stronger as the level of need satisfaction increased (low level of need satisfaction; B = 0.15, SE = 0= 0.06, t = 2.35, p = 0.02, moderate level; B = 0.22, SE = 0.04, t = 4.62, p < 0.001, and high level: B = 0.30, SE = 0.06, t = 5.21, p < 0.001). Figure 3 displays the interaction plot for the association between AIC and positive affect under low, moderate, and high levels of need satisfaction.


[image: Figure 3]
FIGURE 3. Interaction effect between AIC and need satisfaction (NS) on students' positive affect. This figure displays the interaction plot for the association between AIC and positive affect under low, moderate, and high levels of need satisfaction. As can be seen, the association between AIC and positive affect became stronger as the level of need satisfaction increased.


Testing the role of need frustration in the relationship between AIC and students' level of positive affect showed that AIC and need frustration had main effects on students' levels of positive affect (B = 0.21, SE = 0.04, p = 0.001 and B = −0.29, SE = 0.10, p = 0.008). However, the interaction effect between AIC and need frustration was not significant (B = 0.01, SE = 0.05, p = 0.77).




DISCUSSION

Our study aimed to investigate the roles of the AIC and need satisfaction in predicting the wellbeing of ethnic minority higher education students during the COVID-19. We applied the theoretical framework of SDT to explain how psychological distress (depression, anxiety, and stress) and positive affect could be predicted by AIC, need-based experiences (satisfaction or frustration), and their interaction.

Consistent with our hypotheses, we found that a strong and clear sense of AIC, as well as high need satisfaction and low need frustration, were associated with lower levels of distress and higher levels of positive affect among Bedouin teaching students. We have also found that need-based experiences moderated the link between AIC and Bedouin teaching students' psychological distress and positive affect. We also found that need frustration moderated the link between AIC and psychological distress.

Overall, our findings suggest that both AIC and need satisfaction may serve as motivating and energizing resources for minority students in times of crisis and change (92, 93). Our results align with the theoretical propositions of the SDT which state that individuals' psychological functioning derives not only from their environment but also from the psychological resources at their disposal (47). Support for the three basic psychological needs may be particularly essential in times of crisis, which are characterized by a continuous depletion of personal, economic, and social resources (94). Studies within the SDT framework suggested that the support of the three basic psychological needs may act as a resilience mechanism and facilitate adaptive coping strategies in times of crisis (38, 95). For example, Cantarero et al. (38) showed that higher levels of need satisfaction were related to adults' higher wellbeing during the COVID-19 outbreak and that intervention that supports the basic needs decreased perceived stress.

In addition to the positive association between need satisfaction and students' wellbeing, need satisfaction was also related to a stronger sense of AIC. This finding may be attributed to the energizing effects of need satisfaction on identity processes (96). Previous studies suggested that the support of the three basic psychological needs provides adolescents and adults essential resources and energy to explore existing identity options and facilitates greater self-organization and integrated identity development. Conversely, the frustration of psychological needs limits active and critical thinking and results in a fragmented, loosely integrated identity structure (97, 98). It is, therefore, possible that Bedouin students whose basic needs were satisfied had greater ability to intentionally seek out activities and contexts and make choices that are conducive to experiencing meaning and positivity. Probably, the relationship between need satisfaction and AIC is bidirectional, so that having a strong sense of identity, goals, and meaning increases the likelihood that students would experience their environment as need satisfying.

In line with previous studies that demonstrated the key role of the AIC in predicting adolescents' and young adults' self-esteem, mental health, and adaptive coping (15–18, 42), our findings suggest that having authentic values and goals contributes directly to students' wellbeing, as manifested in a higher level of positive affect and lower levels of distress.

Extending previous findings regarding workplace experiences (47, 48), we found that need-based experiences played a moderating role in students' wellbeing. Importantly, we found that the AIC may function as a wellbeing resource primarily in need-satisfying contexts. That is, students were able to enjoy the positive effects of the having an inner guideline only when they experience themselves as autonomous, related, and competent. However, when students' needs are thwarted (e.g., they feel controlled, incompetent in their abilities, or disconnected from campus life, faculty members, and peers) they may not be able to translate their AIC resources into wellbeing outcomes.

The role of the educational and social environments in supporting students' needs may be particularly crucial for Bedouin students, who are affiliated with a collectivist culture. Studies of culturally and linguistically diverse students in higher education emphasized the importance of family, peers, and institutional support in their adjustment, motivation, and performance (99, 100). This support includes aspects of pre-college socialization environments (school and home environment), financial assistance, balancing family and work responsibilities, and campus climates (e.g., racial/ ethnic discrimination) (101–103). Previous studies on minority students' reasons to pursue higher education showed that in addition to individual motivations (e.g., intellectual curiosity, personal interest, career aspirations), these students largely emphasized collective concerns, such as meeting family expectations and preserve community connections (104, 105). Nevertheless, strong connections with one's family and community may also have adverse effects on students' motivation and performance if they conflict with academic values and obligations (106). For example, Saenz and Ponjuan (107) noted that the tight solidarity in families of Latin origin may lead individuals to sacrifice their own needs for those of the family. Based on a study of 30 low-income Hmong American high school students, Lor (106) argued that poverty can create conditions in which family ties bind students to gender-based expectations and obligations that prevent them from pursuing opportunities for social mobility. These students are aware of their pivotal role in supporting their families and often frame family obligations as a significant barrier when it comes to achieving their own goals. Family obligations affect students in different ways. While males primarily framed cultural and religious obligations as time-consuming obstacles that interfere with their academic and social lives, females, who are expected to provide social and economic support, internalized guilt about being unable to fulfill their obligations in the future.

The collectivist characteristics of the Bedouin society and the traditional role teaching students (mostly female) play in their households may explain why family and community support are so essential for them in achieving their goals. When family and community connections are so strong and students are highly dependent on others, only environments that support students emotionally and financially and allow them to balance family obligations will allow them to follow their own values and benefit from having a clear and strong AIC.

Notably, although both need satisfaction and need frustration significantly moderated the effects of AIC on psychological distress, need frustration did not alter the relationship between AIC on positive affect. This finding may be explained by the SDT's differentiation between the “bright” pathway (where positive outcomes are more strongly related to need satisfaction) and a “dark” pathway (where negative outcomes are more strongly associated with need frustration). According to this dual-process model within SDT, the lower levels of need satisfaction are not identical to the experiences of need frustration, which has a more active and undermining effect on an individual's needs (108, 109). It is thus possible that students' AIC was a strong predictor of students' positive affect, regardless of their level of need frustration.

Our findings add support to the importance of the AIC to wellbeing in traditional, collectivist societies (18). While the Bedouin culture prioritizes the values of tradition, authority, and hierarchy (52, 53) rather than values of personal autonomy and authenticity, it appears that the experience of having an AIC could be considered a wellbeing resource in this group of students. Similarly, previous research with Hong Kong Chinese youth, who is also greatly influenced by socio-cultural expectations based on tradition, hierarchy, and group orientation, found that the experience of AIC was associated with increased levels of vitality and self-esteem (17). Together, these findings underscore the SDT universality claim, which states that the satisfaction of basic needs represents essential nutrients for optimal functioning regardless of cultural differences in how autonomy is valued and prioritized (68).

Our findings should be considered under several limitations. The major limitation of the current study is a self-report bias, that might be even more pronounced in ethnic minority groups (110). The self-report method also involves problems of shared method variance, such that the associations obtained between students' need-based experiences, the sense of AIC, and their wellbeing may become artificially inflated (111). Using reports from multiple sources would be an effective way of overcoming this limitation. Another shortcoming concerns the small study sample and our limited ability to generalize our results. The Bedouin population is considered a hard-to-reach minority group (112). Like other culturally and linguistically diverse groups, multiple socio-cultural factors, including power differences (defined by situations of unequal levels of authority and influence between the researcher and research participants), reluctance to expose private issues, limited access to technology, and physical segregation (113–115), hinder Bedouin's representation in psychological and psychiatric research (116–118). Recruiting participants was also limited by the length of the spring semester during which students must face certain academic, social, and emotional challenges that we wished to investigate.

In addition to the relatively small sample size, the self-selection survey and the lack of knowledge about the website members limited our ability to obtain a random sampling (119). Because the sample consisted of students who voluntarily signed up to participate in research, it is possible that participation was confounded with various academic and psychological outcomes. Therefore, participants may not be representative of the general population of Bedouin teaching students.

Additionally, the gender distribution is biased in favor of female students. While this distribution may be representative of the general population of teaching students (74.7% female according to the 55), it does not allow us to systematically examine gender differences in the studied variables. Moreover, this study was cross-sectional and therefore cannot provide any information about causality. While need-based experiences may affect wellbeing, this link could also be reversed. It is possible, for example, that higher levels of depression and anxiety may elicit feelings of inadequacy, isolation, and pressure, which in turn will lead to more need frustration. Longitudinal designs should be employed in future research to understand the effects of AIC and need-based experiences on students' adaption along the higher-education continuum. Finally, this study investigated only students' experiences of need satisfaction or frustration, overlooking the role of the organization in supporting these needs. We encourage future research to explore how and to what degree different levels of higher education institutes (departments, lecturers, and student services) satisfy students' needs and how it is associated with students' wellbeing and academic performance.



CONCLUSIONS

Our results show that need satisfaction and AIC act as key psychological resources in the adaptation of Bedouin teaching students to the emotional, social, and educational challenges imposed by the COVID-19. It, therefore, appears important to find ways to foster such experiences, especially in students of underserved backgrounds.

One promising venue is to adopt specific behaviors that can nurture students' needs for relatedness, competence, and autonomy. For instance, given that distance learning exacerbates Bedouin students' feelings of exclusion and social alienation (61), it would be important to find alternative ways for inclusion. Possible routes to foster experiences of relatedness would be creating working teams, initiating online social activities, and active reaching out by faculty members. Educational practices and interventions aimed at cultivating a sense of AIC and need satisfaction should consider culture-related values, norms, and expectations, including gender roles, social perceptions of mental health problems, cultural idioms of distress, and culture-specific ideas of autonomy and freedom (120, 121).
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Background and Aims: Mobile phone addiction among college students has gained considerable research attention because of its adverse effects on their health and academic performance. However, little is known about the mechanisms underlying the relationship between shyness and mobile phone addiction among college students.

Methods: Four questionnaires were used to examine whether mobile phone addiction tendency was predicted by shyness and the mediating roles of social anxiety and self-control among 3,189 Chinese college students. Correlation and mediation analyses were conducted using Hayes PROCESS.

Results: The results showed that (1) social anxiety (indirect effect = 0.22, 95% CI = 0.18–0.26) and self-control (indirect effect = 0.23, 95% CI = 0.21–0.25) played a partial mediating role in the relationship between shyness and mobile phone addiction tendency; (2) social anxiety and self-control also mediated the link between shyness and mobile phone addiction tendency sequentially (indirect effect = 0.10, 95% CI = 0.09 to 0.12).

Conclusion: These results suggest that mobile phone addiction among shy college students could be eliminated by alleviating social anxiety and strengthening self-control.

Keywords: college students, shyness, social anxiety, self-control, mobile phone addiction tendency


INTRODUCTION

Adolescents and youth are major forces that will make the world better in the future. However, they face serious problems, such as mobile phone addiction. Globally, there is a high incidence of mobile phone addiction among adolescents (1). One survey showed that the prevalence of problematic mobile phone use or addiction is between 10% and 31% in British and Korean adolescents, respectively (2). In China, the prevalence of problematic phone use ranges between 15 and 30% (3). Mobile phone addiction/excessive usage of mobile phones could lead to depression (4), academic difficulties (5), and poor creativity and productivity (6, 7). Therefore, understanding the mechanisms underlying mobile phone addiction may be significant for college students who are trying to quit mobile phone addiction.

Shyness is the tendency to feel nervous, worried, or embarrassed in the presence of others because of the fear of feeling judged by others in interpersonal interactions (8, 9). In previous research, there were two types of studies: First, some studies distinguish shyness when an individual's score on the scale exceeds a certain point, and the individual could be considered shy (9). Moreover, other studies explored the relationship between mobile phone addiction and different levels of shyness (8, 10). These studies did not distinguish the standard by which scores should be regarded as shy individuals and suggested that shyness is a property. Further, they stated that higher scores indicated a higher level of shyness. In this study, we selected the second condition. Individuals with shy properties have numerous disadvantages compared to others. They tend to pick up negative emotions (e.g., loneliness and depression) and are more likely to evaluate themselves negatively (11). Furthermore, shy people usually have decreased social interaction and weaker social ties (12), which could lead to difficulties in life and work. All these negative emotions and real-life difficulties caused by shyness could lead to mobile phone addiction (8). Compensatory Internet Use Theory posits that people turn to the internet or smartphones to escape pain when they encounter psychosocial problems in the real world (13). According to this theory, individuals with a shy property are more likely to relieve their negative emotions and satisfy their need for socialization by using the internet and mobile phones, which provide a social networking environment without face-to-face communication (13, 14). Furthermore, some studies have investigated the relationship between shyness and mobile phone addiction and found that shyness is a potential factor in mobile phone addiction (8, 10, 12). For example, Tian et al. found that problematic mobile phone use could be positively predicted by shyness in a sample of 1,621 undergraduate students (10). Based on the theory and results of empirical studies, this study hypothesizes that mobile phone addiction tendency is significantly and positively predicted by shyness.

Social anxiety may mediate the relationship between shyness and mobile phone addiction. Social anxiety is a common human experience characterized by an intense fear of evaluation from others in social situations (15). Everyone has social needs. Shy individuals also have the motivation to interact with others, but they spend much time monitoring their feelings and behaviors during social interactions, worrying about making a bad impression on others; thus, their normal social needs cannot be satisfied (16). These contradictory results may lead to social anxiety (17). To relieve social anxiety, shy individuals indulge in the online world to satisfy their normal social needs. According to the cognitive model of social phobia (18, 19), individuals with social anxiety generally exhibit negative thinking patterns and are more likely to view neutral social cues as negative signs. This may explain why shy people are vulnerable to anxiety in face-to-face social situations. The internet and mobile phones provide socially anxious people with an ideal tool to alleviate anxiety by creating a less intimate circumstance than that of face-to-face interactions and allowing anxious individuals to escape from personal interactions and immediate responses (20). Research has shown that, compared to others, socially anxious people prefer online social interactions and are more vulnerable to mobile phone addiction (21, 22). For instance, Caplan found that problematic mobile phone use positively correlates with social anxiety (21). Based on the theory and empirical evidence, this study proposes that social anxiety mediates the relationship between shyness and mobile phone addiction.

In addition, the relationship between shyness and mobile phone addiction may be mediated by self-control. Hagger et al. suggest that self-control is an individual's ability to consciously control impulsive behaviors and resist satisfying immediate needs and desires (23). Previous studies have shown that shyness is negatively correlated with self-control (24, 25), and mobile phone addiction can be negatively predicted by self-control (26). Furthermore, Li et al. found that the relationship between loneliness and mobile phone addiction was mediated by self-control. Shyness and loneliness are both negative emotions in nature and should be regarded as predisposing factors to addictive behaviors (26). The reward model of self-control posits that an imbalance between obtaining rewards and exerting effort often leads to decreased self-control (27). On the one hand, individuals with shyness should exert effort to restrain negative emotions in social situations; on the other hand, the outcome of social interaction is often not ideal. The imbalance between the effort they put in and the outcome they received would cause them to have negative emotional problems (28), which leads to decreased self-control. Therefore, this study hypothesized that the relationship between shyness and mobile phone addiction tendency was mediated by self-control.

Furthermore, the relationship between shyness and mobile phone addiction could not only be mediated by social anxiety and self-control but also by them sequentially. As an effective and verified theoretical framework for explaining the development of online addictive behaviors, the Interaction of Person-Affect-Cognition-Execution (I-PACE) model was chosen as the framework for this study. The model explains not only why social anxiety and self-control could mediate the relationship between shyness and mobile phone addiction tendency but also why shyness and mobile phone addiction tendency could be sequentially mediated by social anxiety and self-control. The model posits that addictive behaviors are the result of interactions between predisposing factors, mediators (e.g., affective and cognitive responses), and execution (e.g., coping styles) (29). In this study, shyness was considered a predisposing variable. Social anxiety was included as an affective variable, and self-control was considered a cognitive variable. In this study, shyness was a predisposing variable that could lead to addictive behavior. Social anxiety was considered an affective variable, and self-control was included as a cognitive variable. Specifically, shy individuals have the intention and motivation to communicate with others. However, they spend much time focusing on negative emotions and worrying about making a bad impression on others, leading to social anxiety (17, 30). Self-control can also be affected by social anxiety (8). The limited resources of self-control theory posit that individuals' self-control strength depends on limited resources, and all self-control behaviors (including emotion regulation, mind control, and decision-making) consume the same resources (31). The depletion of self-control resources in some areas leads to a decline in self-control ability (32). One recent study showed that individuals with social anxiety risk poor self-control after social interaction (33). A decline in self-control has been linked to mobile phone addiction (34). Based on the theory of the I-PACE model and empirical evidence, this study hypothesized that the relationship between shyness and mobile phone addiction tendency could be sequentially mediated by social anxiety and self-control.



THE PRESENT STUDY

This study aimed to explore the mechanisms underlying the relationship between shyness and mobile phone addiction. Based on these theories and empirical evidence, this study hypothesized that the relationship between shyness and mobile phone addiction could be mediated by social anxiety and self-control in a parallel and sequential manner. The hypothesized model is illustrated in Figure 1. The specific assumptions are as follows.

H1: The tendency to mobile phone addiction was significantly and positively predicted by shyness.

H2: Social anxiety mediates the relationship between shyness and mobile phone addiction tendency.

H3: The relationship between shyness and mobile phone addiction is mediated by self-control.

H4: The relationship between shyness and mobile phone addiction tendency is mediated by social anxiety and self-control sequentially.


[image: Figure 1]
FIGURE 1. A conceptual model of multiple mediator framework in which social anxiety and self-control mediate the relationship between shyness and mobile phone addiction tendency.




MATERIALS AND METHODS


Procedures and Participants

This study used an internet survey to collect data. Before the survey, all participants were informed that the study was conducted anonymously and that their information would be kept confidential. Informed consent was provided in class. The questionnaire link was then sent to participants through the SO JUMP platform, which was used to collect responses and store data. Finally, all of the data were imported into SPSS for further analyses.

The initial sample consisted of 3,606 college students. However, 417 participants who provided incomplete responses were excluded, resulting in 3,189 valid samples for analysis (response rate: 88%), with 1,994 male (62.5%) and 1,195 (37.5%) female respondents. Among them, 1,980 were from the countryside (62.1%). An important inclusion criterion for participant selection was that the mobile phone addiction tendency score was ≥1. These participants were from eight majors, including pedagogy, economics, and business administration. The sample included 1,350 freshmen, 925 sophomores, 531 juniors, and 383 seniors. Their average age was 19 years (SD = 3.70). A total of 1,980 (62.1%) participants were from rural areas, whereas 1,209 (37.9%) were from urban areas. Furthermore, 1,032 (32.4%) participants were from one-child families, whereas 2,157 (67.6%) had siblings. The participants had been using smartphones for an average of 6 years.



Measures
 
Shyness

Shyness was measured using the revised Cheek and Buss Shyness Scale (35). This tool includes two dimensions (i.e., shyness and sociability) and 13 items (e.g., I am often uncomfortable at parties and other social functions). Respondents were asked to rank their agreement using a five-point Likert scale, namely, “1” = “strongly disagree” and “5” = “strongly agree.” Scores on the 13-item scale ranged from 13 (lowest shyness) to 65 (highest shyness). Higher scores reflected higher levels of shyness. In this study, Cronbach's alpha for the scale was 0.85. The results of CFA showed that χ2/df = 2.109, CFI = 0.999, AGFI = 0.991, TLI = 0.996, RMSEA = 0.019 (90% CI = 0.012, 0.025), indicating good validity.



Social Anxiety

Social anxiety was measured using the short form of social anxiety revised by Wang et al. (36), which includes only one dimension and consists of six items (e.g., “Ignored when in a group”). All items are scored on a 5-point Likert scale (1 = strongly disagree, 5 = strongly disagree). The higher the score, the more severe was the social anxiety. In this study, Cronbach's alpha for the scale was 0.86. The results of the CFA showed χ2/df = 2.959, CFI = 1.000, AGFI = 0.994, TLI = 0.997, RMSEA = 0.025 (90% CI = 0.000, 0.049), which indicated good validity in this study.



Self-Control

This study used the Chinese version of the Self-control Scale (SCS) compiled by Tangney et al. (37) to measure self-control. The scale includes 5 dimensions (i.e., impulse control, healthy habits, resisting temptation, focus on work, and limiting play) and 13 items (e.g., “I could resist temptation very well”). Respondents were asked to rank their agreement on a 5-point Likert scale (1 = not at all, 5 = very much), with higher scores indicating a higher level of self-control. In this study, the internal consistency coefficient of the scale was 0.81. The results of the CFA showed that χ2/df = 2.863, CFI = 0.998, AGFI = 0.987, TLI = 0.990, RMSEA = 0.024 (90% CI = 0.015, 0.033), indicating good validity in this study.



Mobile Phone Addiction Tendency

This study used the MPAI scale designed by Leung (38) to measure mobile phone addiction tendencies. It includes four factors (i.e., Inability to Control Craving, Feeling Anxious & Lost, Withdrawal/Escape, and Productivity Loss) and consists of 17 items (e.g., “You find it difficult to switch off your mobile phone”), with response options ranging from 1 (not at all) to 5 (always). Higher scores indicate a higher level of mobile phone addiction. The internal consistency coefficient of the scale is 0.92. The results of the CFA showed χ2/df = 3.572, CFI = 0.996, AGFI = 0.980, TLI = 0.988, RMSEA = 0.028 (90% CI = 0.024, 0.033), indicating good validity.




Statistical Analysis

All analyses were conducted using SPSS 21.0. First, we show the results of the descriptive statistics and then calculate the correlation coefficients among these variables. Second, Model 4 (process macro for SPSS) was used to conduct a mediation analysis of social anxiety and self-control in the relationship between shyness and mobile phone addiction. Third, Model 6 (process macro for SPSS) was used to conduct a sequential mediation analysis of social anxiety and self-control in the relationship between shyness and mobile phone addiction.



Confirmatory Factor Analysis

We used Mplus 8.0 to conduct a confirmatory factor analysis (CFA) of our focal variables to verify discriminant validity. We compared the hypothesized four-factor model to several alternative models. The results of the chi-square difference test indicated that the four-factor model (Shy, SC, SA, and MP) displayed a significantly better model fit (χ2/df = 4.981, RMSEA = 0.035, CFI = 0.951, TLI = 0.946, SRMR = 0.042) than the alternative models (see Table 1), suggesting that our measures had desirable discriminant validity. According to Podsakoff et al., the single-factor model displayed the worst fit, indicating no severe common method biases.


Table 1. Confirmatory factor analysis.
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RESULTS


Common Method Biases

A common variance analysis was applied to the four questionnaires through factor analysis. The chi-square statistic of Bartlett's test of sphericity is significant. After principal component analysis, nine eigenvalues >1 were extracted. The first factor explaining the variance was 31.75%, less than the 40% required by the critical standard (39), indicating that the questionnaires used in this study had no significant common method bias.



Descriptive Statistics and Correlation Analysis

The descriptive statistics and correlation coefficients among these variables are shown in Table 2. The results showed that mobile phone addiction tendency was significantly and positively correlated with shyness (r = 0.50, p < 0.01) and social anxiety (r = 0.50, p < 0.01), and was significantly and negatively correlated with self-control (r = −0.57, p < 0.01).


Table 2. Descriptive statistics and correlation matrix of all variables.
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Mediating Effect of Social Anxiety

After controlling for age and sex, Model 4 (PROCESS macro for SPSS) was used to test H1 and H2. The results were shown in Table 3 and showed that shyness was positively correlated with social anxiety (b = 0.90, p < 0.001), and social anxiety was positively related to mobile phone addiction tendency (b = 0.25, p < 0.001). The residual direct effect was also significant (b = 0.34, p < 0.001). This result indicates that social anxiety partially mediated the relationship between shyness and mobile phone addiction tendency (indirect effect = 0.22, 95% CI = 0.18–0.26), thereby supporting H2. This model accounted for 39.3% of the variance in mobile phone addiction.


Table 3. Results of mediation analysis of social anxiety.
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Mediating Effect of Self-Control

H3 was tested using the PROCESS macro for SPSS (Model 4) after controlling for age and sex. The results were shown in Table 4 and showed self-control was negatively predicted by shyness (b = −0.48, p < 0.001), and mobile phone addiction tendency was negatively predicted by self-control (b = −0.47, p < 0.001). The residual direct effect was also significant (b = 0.33, p < 0.001). Thus, self-control also played a partial mediating role in the link between shyness and mobile phone addiction tendency (indirect effect = 0.23, 95% CI = 0.21–0.25), supporting H3. This model accounted for 41.1% of the variance in mobile phone addiction.


Table 4. Results of mediation analysis of self-control.
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Multiple Mediation Model

The results of multiple mediation analysis of social anxiety and self-control were shown in Table 5. After controlling for age and sex, Model 6 (PROCESS macro for SPSS) was used to test the multiple mediation model. The results showed the pathways for “shyness → social anxiety → mobile phone addiction tendency” (indirect effect = 0.10, 95% CI = 0.06 0.13). The pathways for “shyness → self-control → mobile phone addiction tendency” (indirect effect = 0.08, 95% CI = 0.07 to 0.10) were significant. These results indicate that social anxiety and self-control mediated the relationship between shyness and mobile phone addiction. The sequential pathway for “shyness → social anxiety → self-control → mobile phone addiction tendency” was significant (indirect effect = 0.10, 95% CI = 0.09–0.12). Furthermore, the residual direct effect was significant (b = 0.24, p < 0.001). This result indicates that social anxiety and self-control partially mediated the relationship between shyness and mobile phone addiction tendency. This multiple mediation model explained a significant portion of the variation in mobile phone addiction tendencies (R2 = 0.41).


Table 5. Testing the pathways of the multiple mediation model.
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DISCUSSION

This study found that mobile phone addiction tendency among college students could be positively predicted by shyness, supporting H1. The present finding was consistent with previous studies (10, 11). For example, the research conducted by Tian et al. found that shyness positively influences generalized pathological internet use. One possible explanation is that the internet provides shy people with a communication environment that satisfies their social needs without the anxiety and discomfort associated with face-to-face communication (8).

This study found that social anxiety partially mediated the relationship between shyness and mobile phone addiction tendency, thereby supporting H2. The present finding was similar to previous studies (2, 40). One explanation for this result could be that shyness makes individuals addicted to mobile phones through social anxiety. Shyness is a form of social withdrawal (41). Social motivation theory divides social withdrawal into three subtypes: shyness, unsociability, and social avoidance (42). Compared to individuals with unsociability and social avoidance, shy individuals have both high social approach motivation and social avoidance motivation, which results in the greatest psychological avoidance conflict among the three social withdrawal subtypes. On the one hand, shy individuals have a strong desire to communicate with others, but on the other hand, they often feel nervous in the face of communication. These contradictory results may lead to social anxiety. Another explanation could be that shy individuals cannot obtain an identity, leading to social anxiety. Adolescence is a critical period for acquiring identity (43). However, shy individuals have difficulties expressing themselves and understanding others, belonging to a group, and being approved by a group. Difficulties in acquiring identity may result in social anxiety. Many studies have shown that shyness is often associated with negative consequences of social adaptation (44). Shy individuals are prone to developing problems, such as low self-esteem and social anxiety (45). Shy individuals are more prone to using mobile phones to relieve social anxiety and satisfy normal social needs.

Furthermore, this study found that the relationship between shyness and mobile phone addiction tendency was mediated by self-control, thereby supporting H3. This finding is consistent with that of previous studies (2, 24). For instance, Han et al. found that low self-control mediated the impact of shyness on mobile phone addiction. One possible explanation is that shyness weakens self-control, which, in turn, leads to mobile phone addiction. According to the limited resource model of self-control (46), activities, such as emotional control, may lead to reduced self-control, resulting in problematic behaviors (47). Shy individuals are typically introverted and nervous. They usually adopt chronic and negative coping strategies, such as withdrawal and escapism, which lower self-control levels (48). Research has shown that low self-control levels lead to various behavioral problems and addictions (49, 50), including mobile phone addiction (51). According to theory and empirical evidence, the relationship between shyness and addiction to mobile phones was mediated by self-control.

The main result of this study was that social anxiety and self-control mediated the relationship between shyness and mobile phone addiction. This result was similar to that of previous studies (24, 40), which could be explained by the I-PACE model (29). This result suggests that shy individuals often experience high social anxiety levels that consume cognitive resources, thus impairing self-control (46) and eventually increasing the risk of mobile phone addiction (52). The I-PACE model posits that the occurrence and development of addictive behaviors result from predisposing variables, affective and cognitive responses to specific stimuli, and executive function (29). In this study, shyness was a predisposing factor for mobile phone addiction (14), impairing individuals' affective and cognitive activities. In this study, individuals with shyness experienced social anxiety because they could not meet their normal social needs (45). Whereas, this negative feeling would consume resources used to control behavior, thus impairing their self-control and eventually leading to mobile phone addiction. The results of the multiple mediation model, therefore, support important explanatory mechanisms in which predisposing factors (e.g., shyness) could impair individuals' affective (social anxiety) and cognitive activity (self-control). The results of this study were conducted under the guidance of the I-PACE model, and the results supported the I-PACE model.



IMPLICATIONS FOR PRACTICE

This study has both theoretical and practical implications. Theoretically, this study not only enriches related research in this field but also supports the I-PACE model, which posits that addictive behaviors are the consequence of predisposing variables (e.g., shyness), affective (e.g., social anxiety), and cognitive (self-control) responses to specific stimuli and executive functions. Practically, this study analyzed why shyness could affect mobile phone addiction tendencies. On the other hand, this study also provided some ways (i.e., alleviating social anxiety and strengthening self-control) to alleviate mobile phone addiction among shy college students. To help shy college students avoid the negative influence of mobile phone addiction, educators can offer courses on interpersonal communication to teach them how to communicate with others and reduce their social anxiety. Educators can also help shy college students eliminate mobile phone addiction by strengthening self-control. Self-control training can improve self-awareness and self-monitoring (53, 54), which is beneficial for reducing addictive behavior (55, 56).



LIMITATIONS AND FUTURE DIRECTIONS

Some limitations of this study should be noted. First, it used a cross-sectional design, which limited the exploration of the causal relationship among these variables. Second, we did not perform a good sampling job. We chose convenient sampling, which could lead to systematic errors and make it difficult to generalize our research results. Therefore, future research should focus on participant sampling. Third, although this study investigated the mechanisms underlying the relationship between shyness and mobile phone addiction, we did not consider moderating variables that could mitigate the negative effect of shyness. These limitations should be addressed in future studies.



CONCLUSION

This study explored the mechanism (i.e., the mediating roles of social anxiety and self-control) underlying the relationship between shyness and mobile phone addiction tendency based on a sample of 3,189 Chinese college students. The results showed that social anxiety and self-control mediated the effect of shyness on mobile phone addiction tendency in a parallel and sequential manner. These results discuss some implications for helping shy college students overcome mobile phone addiction (e.g., alleviating social anxiety and strengthening self-control).
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Numerous studies have indicated that academic stress is associated with various detrimental personal physical and emotional outcomes; however, relatively few studies have explored how academic stress affects adolescents' interactions with their significant others in families and schools, which are two important social systems for school-age adolescents. In addition, there are also few studies examining how academic stress influences adolescents' self-disclosure to parents and school engagement in East Asian districts particularly in Hong Kong, where the level of academic stress among adolescents is high. This study examines how academic stress affects mental distress, academic self-disclosure to parents and school engagement and explores gender differences in the risk for the outcomes of academic stress. One thousand and eight hundred and four students from eight secondary schools in Hong Kong participated in this study. The results indicate that academic stress has a significant association with all three outcomes, but the correlation with school engagement is positive, which is contrary to the findings of most previous studies. The possible reasons for such positive association are discussed. In addition, the model can be applied to both genders, but females are more susceptible to the detrimental outcomes of academic stress by suffering a higher level of mental distress. This study suggests that academic stress should be an important entry point to tackle adolescents' mental distress while interventions should be targeted at females who are experiencing a higher level of mental distress. In addition, in view of the significant associations between academic stress and self-disclosure to parents, as well as between academic stress and school engagement, suggestions are provided to families and schools on how to proactively provide support to those students who are experiencing academic stress.

Keywords: academic stress, mental distress, academic self-disclosure to parents, school engagement, Hong Kong


INTRODUCTION

Academic stress is a growing and alarming threat to young people around the world (1). Research has indicated that adolescents across age groups, genders and cultural contexts are increasingly affected by academic stress (2–4). Empirical findings have also suggested that tremendous academic stress has detrimental impacts on mental wellbeing in young people, including somatic syndromes (5–7), anxiety (3, 8, 9), depression (3, 8, 9), suicidal attempts (10, 11), and addictive habits (12, 13). However, the sample of most of these studies is college students, while high-school students are seldom included in previous studies to examine how academic stress affects their mental health. Although mental health issues among high-school students are well-documented in Hong Kong (14, 15), we are not sure whether these mental health problems are under the influence of academic stress. With this concern, the current study will examine how academic stress affects the level of mental distress among high-school students. The empirical findings of the present study can not only inform youth counselors about the effective way and entry point for handling mental distress among school-age students but also inform policy makers about the necessity of combating academic stress, as tremendous academic stress may have a great effect on students' mental wellbeing.

In addition, spillover theory and the ecology perspective inform us that emotional experiences in one setting will affect what happens in the other settings (16–18). Academic stress, one of the prominent sources of stress among school-age students, will likely affect adolescents' behavior in family and school settings, which are two primary contexts for personal development. However, there is a lack of findings showing how academic stress impacts school-age adolescents' behavior in school and family. In addition, theories and empirical studies have shown that there is a contrasting relationship between academic stress and school engagement in the Western context (19, 20), little is known how academic stress impacts one's involvement in school in East Asian societies, where the school context is quite different from Western societies in terms of school curriculum, teacher-student ratio, and class size. In sum, the primary goal of the current study is to provide observed evidence on the relationship between academic stress and high school students' mental health, interaction with parents and school engagement. In addition, the effect of gender is also examined to determine which gender is at a greater risk of the effects of academic stress.



LITERATURE REVIEW


Academic Stress and Mental Distress

Research findings have indicated that academic stress is strongly associated with poor academic performance and procrastination (21, 22), physical illness (5–7), symptoms of mental distress (3, 8, 9, 23–25), suicidal ideations and attempts (10, 11), and addictive behaviors (12, 13). Among these detrimental outcomes, mental distress has received a great deal of attention from researchers and youth counselors. According to the World Health Organization, an estimated 20% of adolescents worldwide experience mental health problems (26). Empirical studies have indicated that academic stress is strongly associated with mental health issues, irrespective of the geographic locations or courses of study (3, 27, 28). However, the samples in most of these studies were college students or undergraduates who were studying a specific subject, such as medicine, or in a specific form, such as college freshmen (8, 29, 30). In Hong Kong, a few studies have examined how academic stress triggers anxiety in elementary students (31, 32). Surprisingly, adolescents in high schools are underresearched in previous studies, particularly in Hong Kong. In addition, relatively few studies have investigated how academic stress among adolescents in high schools impacts their mental wellbeing. Adolescence, described as a period of “storm and stress” (33), is a period during which individuals are particularly vulnerable to academic stress (27). Their identity and values are somehow defined by their academic achievement, particularly through the evaluation and comments from their significant others, such as parents and teachers (34, 35). In Chinese culture, families tend to place a strong emphasis on academic excellence and regard academic achievement as one of the few avenues for upward mobility and bring honor to one's family (36, 37). In addition, children are socialized to be hypersensitive to the judgment of others, especially superiors such as parents and teachers. Therefore, in the context of academic stress, Asian students tend to put pressure on themselves to excel academically, and they also strive hard to meet the academic expectations of significant others, such as parents and teachers (38, 39). Hence, when compared to their counterparts in the West, students in Hong Kong are more susceptible to academic stress triggered by high expectation from family and teachers or from themselves who are striving to satisfy their parents' educational aspiration (38, 39). On the other hand, unlike college students who have almost secured a university degree, high school students in Hong Kong are facing an exit certificate examination; they may consider this period a critical juncture or fateful moment in their life, and it is of great importance to define their future (27). Consequently, adolescents in high schools have more opportunities to be exposed to academic stress and are more susceptible to its detrimental effects on their mental health. However, few studies have provided empirical evidence of how academic stress impacts mental distress in adolescents. Based on previous research, this study hypothesizes that students experiencing academic stress are more likely to develop mental distress.



Academic Stress and Its Spillover Effects to Other Social Systems

The ecological perspective advises that the social systems of adolescents are interconnected (18). The emotional experiences of high school students may inevitably affect and shape their behaviors in other social settings. The process by which experience in one setting influence behavior or experiences in other contexts is often referred to as spillover (16). The concept of spillover has been widely adopted to explain the linkages between work stress and family experience. For example, a man who is experiencing overwhelming work-related stress may exhaust his energy dealing with that stress and be unable to focus or pay attention, which may adversely affect the frequency and quality of his interactions with his family members (16, 17). Although the concept of spillover offers a useful framework to examine the association between work stress and family experiences, it is rarely applied to examine how academic stress impacts the behaviors of high school students in their other social settings. To the best of our knowledge, the current study is one of the first to examine how academic stress affects interaction and engagement in family and school, which are the two primary contexts for their personal development. The findings of this study can not only provide empirical evidence of whether spillover theory can be applied in academic stress but also enrich theoretical knowledge about the effects of academic stress.


Academic Self-Disclosure to Parents

Academic self-disclosure to parents refers to the verbal communication of their thoughts, feelings and experiences in academic areas by adolescents to their parents (40, 41). Self-disclosure, denoting one's willingness and actual behavior in communication, is an imperative basis for family interaction (42). In addition, adolescents' academic self-disclosure to parents plays an important role in allowing parents to have the information they need in a timely manner, enabling them to provide support and guidance to their children who are experiencing academic stress (42). In contrast, low level self-disclosure with parents may impede parents from knowing the academic difficulties that their children are facing (40). A question is what leads adolescents to not disclose their academic difficulties to their parents. Objective self-awareness theory explains that a negative mood caused by a discrepancy between the perceived standard and individual performance may foster withdrawal and inhibit disclosure (41). In addition, uncertainty is regarded as an important emotion governing self-disclosure (43). When adolescents feel vulnerable and anxious about the possible response on the part of the listener, the chance of self-disclosure is reduced (43). In other words, academic stress, a negative emotional state of adolescents, may induce hesitation and worry, which may in turn inhibit self-disclosure. In addition, when overwhelming academic stress accumulates to the point of burnout, students may become withdrawn and passive to disclose their academic issues to their significant others, including their parents (2, 44). Although the above theory suggests that academic stress may influence the level of academic self-disclosure to parents, to the best of our knowledge, no study has provided empirical evidence showing whether academic stress affects self-disclosure to parents. Based on the literature, this study hypothesizes that academic stress is negatively associated with adolescents' academic self-disclosure to parents.



School Engagement

School engagement describes students' participation and involvement in the school setting. Although there are different definitions, researchers generally agree that school engagement is a multidimensional construct that is usually composed of three components (45), (1) cognitive engagement, which refers to students' investment in schoolwork, as well as their thoughtfulness, willingness to learn and willingness to make the necessary effort while studying; (2) emotional engagement, which refers to students' enjoyment of and interest in school-related challenges and their emotional reactions to their teachers and classmates; and (3) behavioral engagement, which refers to students' presence at school and compliance with school discipline rules (45). Studies on school engagement have consistently shown that engagement in high school brings favorable outcomes, including better academic achievement, positive teacher-student relationships, healthy psychological wellbeing, and even long-term positive benefits, such as better job opportunities and greater life satisfaction (46). In contrast, low engagement in school is associated with school dropout, a lack of motivation to learn and psychological distress (47).

Self-determination theory argues that the satisfaction of three basic psychological needs, i.e., competency, autonomy and relatedness, is essential for maintaining intrinsic motivation, and such motivation can foster participation and engagement in social systems (48, 49). According to this theory and empirical findings, when students perceive a high level of stress in academics, they may experience a sense of failure in meeting academic demands. This may lead to feelings of incompetency, lack of confidence in their own ability to achieve academic success, and inability to connect with peers due to their own psychological distress. Thus, the three basic psychological needs are not satisfied. As a result, intrinsic motivation is inhibited, which may foster disengagement from school (19, 20, 49). The negative association between stress and school engagement was supported by several empirical studies conducted in the Western context (20). Nevertheless, the literature on stress posits that stress can have facilitative effects by motivating the individual to work hard to perform well in stressful situations if the stress level is still within the range in which coping remains possible (19). In other words, stress can have an activating effect, not only an inhibitory influence, on one's behavior and performance. A study has indicated that the more students report activating test anxiety, the greater they are engaged in school by paying more attention and participating more in lessons. In sum, these different empirical studies have contrasting predictions about how academic stress influences one's engagement in school. Most of these studies are conducted in Western societies, where the school system and context may vary substantially from those in East Asian countries with regard to the curriculum, class size and teacher-student ratio (46). Little is known about how academic stress affects school engagement in an East Asian context. Based on the literature, this study hypothesizes that academic stress is negatively associated with school engagement.




Effect of Gender

According to the literature on stress, gender plays a crucial role in predicting stress and stress escalation. Although most studies have indicated that girls experience a higher level of academic stress (50, 51) and suffer more from the psychopathology associated with academic stress, the results of some studies have suggested that gender does not play a significant role in predicting stress and is not associated with academic stress (1, 52). In addition, some studies have indicated that girls used to have a higher level of school engagement than boys (53), particularly as reflected in behaviors such as punctuality and regularly doing homework, which have traditionally been considered female characteristics (54). However, findings from one study suggested that test anxiety and stress have positive associations with school disengagement in both boys and girls (20). To extend our knowledge of how gender influences the connections between academic stress and its outcomes, a gender comparison was conducted in this study. Such an examination can not only advance our theoretical knowledge but also provide evidence that can be used to identify high-risk groups, facilitating the implementation of targeted prevention programs.




CURRENT STUDY


Participants

The data used in this study were collected from secondary 4–6 (grades 10–12) students from eight secondary schools in Hong Kong. Convenience sampling strategies were adopted in this study to obtain the data. Although the sample is not strictly representative, the participating schools have covered different bandings, denoting various academic performances, and across different districts in Hong Kong, implying that the students come from different families with different social economic statuses. A total of 2072 secondary 4–6 students were invited to participate in the research, while 258 students or their parents (12.5%) did not give consent to take part. Finally, a total of 1,814 students successfully participated. Ten questionnaires were excluded because they were returned incomplete. As a result, the final data set consisted of 1,804 entries. Of the sample, 789 (43.8%) were boys, 1,012 (56.2%) were girls, and three did not indicate their gender. The grade-level distribution was as follows: 710 (39.4%) students were in secondary 4 (grade 10), 716 (39.7%) students were in secondary 5 (grade 11) and 378 (20.9%) students were in secondary 6 (grade 12).



Procedure

To assess the adequacy of the scales and ascertain the reliability and validity of the measurement and to test how far the sample can understand the questions, a pilot test was conducted while a total of 124 secondary 4–6 (grades 10–12) students participating. Exploratory factor analysis using the data collected in the pilot test was conducted. The factor loadings of the individual items for each latent variable were generally adequate except for one item from the scale of academic self-disclosure to parents; thus, the item was deleted after the pilot test.

The researchers have conducted a briefing to class-teachers who then helped to deliver a self-administered anonymous survey in the classroom. The students were informed of the background of the study, and they were encouraged to respond truthfully. The questionnaire included 65 items asking about the participants' demographic information and their personal experiences in the school and the family. The survey took approximately 20 min to complete. Written consent was obtained from both students and their parents or guardians before the survey was administered. They were informed that their participation was entirely voluntary, and they were free to withdraw from the study at any time and for any reason. The questionnaire, the related procedures, the informed consent forms and the compliance with ethical practices were reviewed and supervised by the university with which the authors are affiliated.



Measures


Gender

The students were asked to indicate whether they were male or female.



Demographic Information

The students were asked to report their demographic background across ten items, including the year of education, age, parents' highest level of educational attainment, occupational background of parents, living arrangements of the family, family financial situation and their academic ranking in the class in the last semester.



Academic Stress

In the East Asian context, academic stress is mostly conceptualized as academic expectation stress, in which expectations come from parents, teachers and students themselves (39, 55). In addition, frequent comparisons and excessive demands are the other two dimensions of academic stress (56, 57) that are suggested in the literature. Hence, based on the literature and findings of previous studies, academic stress in this study is first operationalized with five dimensions, namely, academic expectation stress from parents, academic expectation stress from teachers, academic expectation stress from students themselves, frequent comparisons, and excessive demands. Items measuring these five dimensions were from various validated inventories (57–59) and were compiled as the initial scale of academic stress for this study. However, the result of an exploratory factor analysis indicated that there were four indicators of the variable instead of five. The items measuring “frequent comparisons” were finally incorporated into the indicator of “academic expectation stress from students themselves”, while the indicator of “excessive demands” remained even though its factor loading was slightly low.

Based on the findings of the pilot test, seventeen items were used to assess academic stress. These items asked students about their actual feelings regarding different descriptions. The items were rated on a 5-point Likert scale (“1 = totally disagree” to “5 = totally agree”). This latent variable consisted of four subscales with a total of 17 items. The first three subscales were academic expectations stress from parents (five items, factor loading = 0.71), academic expectations stress from teachers (three items, factor loading = 0.76) and academic expectations stress from the students themselves (six items, factor loading = 0.85). The fourth subscale was excessive demands (three items, factor loading = 0.46). All 17 items were selected from the inventories in research studies in Taiwan (47–49). The following are some sample questions: “I blame myself if I cannot meet my parents' academic expectations” (academic expectations stress from parents), “If I have a poor performance in school, I think my teachers are disappointed in me” (academic expectations stress from teachers), “If I cannot meet my own expectations, I am not good enough” (students' academic expectations stress) and “The assessments and examinations are too much for me, and I feel that they are unbearable” (excessive demands). The score for this scale was calculated by summing these 17 items, with a higher score indicating a higher level of academic stress. The Cronbach's alpha coefficient for these items was 0.919.



Mental Distress

The items of this latent variable were derived from the Brief Symptom Rating Scale (BSRS). This scale is a Chinese inventory that was developed and validated by Taiwanese psychiatrists and is used as a screening tool to identify common mental health problems (60). The Brief Symptom Rating Scale has 50 items with ten subscales, measuring different mental distress symptoms, namely, somatization, obsession, interpersonal sensitivity, depression, anxiety, hostility, phobia, paranoid, psychoticism and addiction. As depression, anxiety and somatization are common mental distress symptoms among adolescents, these three subscales were then selected to construct a latent variable of mental distress in this study. The item responses were given on a 5-point Likert scale (“1 = never” to “5 = very severe”). The three subscales are (1) depression (seven items, factor loading = 0.91), including the items “I feel lonely” and “I feel hopeless about the future”; (2) anxiety (seven items, factor loading = 0.95), including the items “I am scared” and “I feel unsettled and I cannot sit calmly”; and (3) somatization (five items, factor loading = 0.77), including the items “I feel that it is hard to breathe” and “I have chest pain.” The score for this scale was calculated by summing these 19 items, with a higher score indicating a higher level of mental distress. The Cronbach's alpha coefficient for these items was 0.957.



Academic Self-Disclosure to Parents

This variable was measured with five items that asked students about the extent to which they agreed with statements regarding academic self-disclosure to parents. The inventory was translated from the questionnaire developed by Kerr and Stattin (61). These five items were translated from English to Chinese to maintain a consistent language version of the questionnaire, and a standard back-translation procedure was employed to ensure accuracy. The original scale had six items, one of which was deleted after the pilot test because of its low factor loading. The responses to the items were given on a 5-point Likert scale (“1 = totally disagree” to “5 = totally agree”). The results of an exploratory factor analysis suggested that the scale was unidimensional. To build a robust latent structure for academic self-disclosure to parents, these five items were randomly placed into three parcels. The first parcel (factor loading = 0.93) included two items, i.e., “I can discuss my academic issues with my mother/father without feeling restrained or embarrassed” and “My parents try to understand my concerns and views regarding academics.” The second parcel (factor loading = 0.88) also included two items, i.e., “It is easy for me to express my true feelings about academics to my mother/father” and “My parents are good listeners.” The third parcel (factor loading = 0.84) had one item, i.e., “If I experienced academic difficulties, I would tell my mother/father.” The score for this scale was calculated by summing these five items, with a higher score indicating a high level of academic self-disclosure to parents. The Cronbach's alpha coefficient for these items was 0.917.



School Engagement

This variable was measured with eight items that asked the students about their views and feelings regarding school engagement. The items were selected from an inventory developed in Taiwan (62). The inventory has 29 items measuring the three dimensions of school engagement, i.e., cognitive, affective and behavioral engagement. The criteria for item selection were based on factor loadings and the content of the items to ensure the scale's reliability and validity. The responses to the items were given on a 5-point Likert scale (“1 = totally not met” to “5 = totally met”). The results of an exploratory factor analysis indicated that there were three factors: (1) cognitive engagement (two items, factor loading = 0.66), including the item “I will try different ways to understand the teacher's lecture during class;” (2) affective engagement (three items, factor loading= 0.66), including the items “I am proud of my school” and “I feel relaxed when I interact with my teachers”; and (3) behavioral engagement (three items, factor loading = 0.54), including the items “I will actively participate in classroom discussions” and “I will take the initiative to ask questions.” The score for this scale was calculated by summing these eight items, with a higher score indicating a higher level of school engagement. The Cronbach's alpha coefficient for these items was 0.831.



Plan of Analysis

Descriptive analyses of the variables in this study were first conducted, followed by latent variable structural equation modeling (SEM) with maximum likelihood estimation using the AMOS program (version 27). Confirmatory factor analysis was first conducted to ensure that the measurement model had a good fit (63). Next, the SEM was tested with the full dataset. Cross-group SEM was applied to examine gender differences in the theoretical model. In this comparative analysis, all the factor loadings and the paths of the same model were constrained to be simultaneously equal across genders. Then, the model was tested by releasing the path constraints to determine whether releasing the equality constraint could significantly improve the fit. The model fit was evaluated using SEM incremental fit indices, including the normed fit index (NFI), comparative fit index (CFI), incremental fit index (IFI) and root mean square error of approximation (RMSEA). Typically, an NFI, CFI and IFI above 0.95 and an RMSEA below 0.06 indicate that the model fits the data well (64–66). A number of demographic variables were added to the model as control variables before conducting the SEM analysis. They were family economic status, father's education level and mother's education level.





RESULTS


Descriptive Statistics

Table 1 shows the descriptive statistics (means and standard deviations) of the study variables broken down by gender. Table 2 shows the correlations among the four variables. All the variables are positively associated with each other except two, which are both related to academic self-disclosure to parents (academic stress, r = −0.090, p < 0.01; mental distress, r = −0.194, p < 0.01). Another negative but non-significant correlation was found between mental distress and school engagement. The strongest association was found between academic stress and mental distress (r = 0.459, p < 0.01). Two relatively strong associations were found related to school engagement (academic stress, r = 0.197, p < 0.01; academic self-disclosure to parents r = 0.238, p < 0.01).


Table 1. Descriptive statistics of the research variables.
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Table 2. Intercorrelations between variables.
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Overall Model

The results of the analysis based on the total sample indicated that the model was a good fit for the data [[image: image] = 705.757, p < 0.001, with NFI = 0.947, CFI = 0.954, IFI = 0.954, and RMSEA = 0.06].

Figure 1 shows the paths in the overall model. The three paths to the three endogenous variables were all significant: the path from academic stress to mental distress (β = 0.53, p < 0.001), the path from academic stress to academic self-disclosure to parents (β = −0.08, p < 0.001), and the path from academic stress to school engagement (β = 0.37, p < 0.001).


[image: Figure 1]
FIGURE 1. Structural equation modeling of the direct effect of academic stress on mental distress, academic self-disclosure to parents and school engagement (numbers are standardized effects. *Indicates statistical significance at p < 0.01.).


Overall, the variable of academic stress accounted for 28, 5, and 15% of the explained variances in the dependent variables of mental distress (R2 = 0.28), academic self-disclosure (R2 = 0.05) and school engagement (R2 = 0.15), respectively.



Gender Comparison

In this analysis, the paths in the same model were constrained to be simultaneously equal in the male and female subgroups. The analysis showed that there was a good fit to the data [χ2 (121, N:males = 789, females = 1, 012) = 719.951, p < 0.001, with NFI = 0.940, IFI = 0.950, CFI = 0.950, and RMSEA = 0.052].

Next, the model was tested to determine whether releasing the equality constraints on the paths could significantly improve the fit. After releasing path constraints one at a time, it was determined that releasing the constraint between academic stress and mental distress yielded a better fit. The result for the final model with one constraint released was as follows: χ2 (120, N:males = 789, females = 1, 012) = 705.026, p < 0.001, with NFI = 0.942, IFI = 0.951, CFI = 0.951, and RMSEA = 0.052. Figure 2 presents the results of this analysis.


[image: Figure 2]
FIGURE 2. Structural equation modeling of the direct effect of academic stress on males' and females' mental distress, academic self-disclosure to parents and school engagement (numbers are standardized effects. *Indicates statistical significance at p < 0.01).


Gender differences emerged in the path between academic stress and mental distress. The association between academic stress and mental distress is stronger among females (β = 0.59) than among males (β = 0.43). Finally, the overall model explained 35% of the variance in mental distress among females (R2 = 0.35) and 18% of the variance among males (R2 = 0.18). These results mean that the overall model explains mental distress better for females than for males.




DISCUSSION

This study examined how academic stress affects mental distress, academic self-disclosure to parents and school engagement among high school adolescents in Hong Kong. A comparison by gender was also performed to determine whether the theoretical model fit both genders.

As hypothesized, the results of the present study indicate that the association between academic stress and mental distress is positive and significant. This finding is consistent with previous empirical studies that suggested that students who experience academic stress are more likely to suffer from various symptoms of mental distress (3, 8, 9, 23). In view of the strong correlation (r = 0.46) between academic stress and mental distress in this study, academic stress should indeed be considered a risk factor for mental health problems in adolescents in Hong Kong. In addition, academic stress being measured in this study is referred to as stress triggered by the academic expectations of parents, teachers and adolescent themselves. To satisfy their parents' educational aspiration, teachers' academic demands, and their own scholastic desire, high-school students strive for excellence and success in academic performance, which may push them to the edge of mental distress, especially those examinations that they are facing are crucial to determine their path after high school.

In line with our hypothesis, the results of this study suggest that there is a negative and significant association (r = 0.09) between academic stress and academic self-disclosure to parents. Specifically, a higher level of academic stress means that students are unlikely to disclose their academic situation to their parents (40). This finding supports the present theoretical framework and its integration with spillover theory and objective self-awareness theory. When high school students experience academic stress, their distress may spill over to the family system and affect communication with their parents with a decrease in self-disclosure to parents (16). This blockage of communication will prevent parents from being informed of the academic situation and the difficulties experienced by their children in a timely manner (42). These findings also provide empirical data to support the ideas suggested by objective self-awareness theory, that once students are aware of their own situation or performance, they will likely develop a negative mood when they see the discrepancy between their performance and the standard; this, in turn, will inhibit their self-disclosure, especially when they are not sure of their parents' responses (41, 67). Moreover, non-disclosure will mean that parents remain ignorant of the academic situation their child is in, making it difficult for them to provide support and assistance in a timely manner.

In contrast to our hypothesis, the results of this study indicate that academic stress is positively associated with school engagement, i.e., the higher the level of academic stress is, the more adolescents are engaged in school. This result is contrary to most past empirical studies that concluded that there was a negative association between stress and school engagement (19, 20, 46, 68). Although stress, particularly excessive stress, has detrimental impacts on the health and functioning of individuals, it may also have facilitative effects by motivating the individual to work hard or perform well in stressful situations if the stress level is still within the coping range (69, 70). Stress related to examinations or academic issues may motivate students to further engage in school by paying more attention to their learning, putting extra effort into their schoolwork, or increasing their participation in lessons to overcome challenges. In other words, academic stress may be associated with greater school engagement if students have the desire and determination to master their academic challenges.

In addition, school engagement is usually considered a multidimensional construct that has three common components, i.e., cognitive, affective and behavioral engagement (71). However, some school personnel adopt typology to classify students based on their different types of engagement (72), including (1) engagement, (2) strategic compliance, (3) ritual compliance, (4) retreatism and (5) rebellion (72). This typology is based on the nature of and motivation behind school engagement. Based on this classification system and the three different components of school engagement, Conner suggested that there are seven categories, namely, purposeful, full, rational, busy, pleasurable, mental and recreational engagement (73). The findings indicated that most students, even those experiencing stress during high school, display busy engagement, i.e., they consistently work hard and put in effort; however, they rarely enjoy their work (73). This type of engagement is mainly driven by the belief that engagement in school is necessary and beneficial to academic success. In the present study, the positive association between academic stress and school engagement may reflect the fact that the students display this type of school engagement, i.e., busy engagement, in school to address their learning difficulties even if they are experiencing academic stress. This possible explanation of the positive association between academic stress and school engagement takes motivation into consideration, and further investigation should be conducted to substantiate this proposition.

The results of this study show that the theoretical model fit both genders, showing that academic stress predicts mental distress, academic self-disclosure to parents and school engagement. Notably, the findings of this study suggest that girls who are experiencing academic stress are more vulnerable to developing mental distress. This finding is consistent with previous studies that concluded that females are more susceptible to the detrimental effects of academic stress in terms of mental health symptoms (19, 46, 68).



IMPLICATIONS FOR THEORIES, POLICIES AND PRACTICES

Previous studies have suggested that factors from personal, familial and school domains trigger academic stress (2, 52, 74, 75). However, relatively few studies have explored how academic stress in turn affects adolescents' interactions in their school and familial domains. Unlike most previous studies on academic stress that focused mainly on how academic stress affects individual physical and mental health, the present study explored the effects on interpersonal interactions in the family and engagement in the school system, which are two significant systems for adolescents. The findings of the present study support the current theoretical model, particularly when viewed in conjunction with spillover theory, suggesting that academic stress can spill over to other social systems and affect adolescents' interactions with significant others and their participation in the social environment (16, 18). Nevertheless, the directions of the effect are not the same in the family and school systems. Specifically, a higher level of academic stress discourages adolescents from disclosing their academic issues to their parents but promotes their engagement in school. The associations between academic stress and self-disclosure to parents and between academic stress and school engagement may reflect the action of inhibiting and facilitating forces, respectively. Notably, the positive association between academic stress and school engagement is in contrast with the findings of most previous empirical studies (20, 46, 68, 76). These contradictory findings suggest the need for further research into whether the association depends on certain psychosocial mechanisms, such as academic motivation or academic aspiration. Future research might include mediator(s) in the model to elucidate the pathway from academic stress to school engagement. In addition, the dimensions of school engagement, i.e., cognitive, affective and behavioral, could be investigated separately (76), as the antecedents and consequences of the different engagement dimensions may also vary (46).

Although mental health issues among high school students are well-surveyed in Hong Kong, whether academic stress is a possible factor that may influence the level of mental distress has seldom been investigated. This study provides empirical evidence that academic stress can have detrimental effect on individual mental wellbeing among adolescents. In view of the strong correlation between academic stress and mental distress in the present study, academic stress is an important entry point and intervention target to reduce the levels of depression, anxiety and somatization in students. Policymakers should allocate resources to launching campaigns to increase awareness of the harmful effects of academic stress. Education-related social policies should be re-examined by reviewing the curriculum, frequency of examinations and methods of assessment with the aim of reducing the level of academic stress. Different levels of school personnel, including principals, classroom teachers and school counselors, can work together to promote effective coping strategies among their students to reduce academic stress. Such multilevel collaborations can support students' psychological wellbeing in the long term. In addition, social work practitioners can organize psychosocial education on stress management or relaxation exercises for students who experience academic stress, which is a risk factor for developing depression, anxiety and somatization. Finally, although prevention and intervention programs could be provided to both boys and girls, particular attention and dedicated resources should be allocated to girls, who tend to suffer more from the undesirable effects of academic stress in terms of mental health problems.

One of the major findings of the present study is that students who experience a high level of academic stress are less likely to disclose their academic issues to their parents. Parents need to be aware of this association and should remember that they cannot always rely on their children's self-disclosure of their academic difficulties. Hence, school social workers could provide family intervention and sensitivity training to parents and suggest ways in which they can take the initiative to show their concern to their children and detect the academic struggles and stress experienced by their children. Such sensitivity and alertness can facilitate the implementation of early and proactive interventions.

Although school engagement is consistently found to be associated with positive outcomes, such as better academic achievement, positive teacher-student relationships, and higher life satisfaction (46), the positive connection between academic stress and school engagement shown in this study suggests that engagement in school should not be assumed to be an exclusively positive sign. In other words, a high level of school engagement does not imply freedom from or a low level of academic stress. Teachers and school counselors should always determine what is underlying the presence or absence of engagement rather than focusing on engagement behaviors. Is engagement related to academic stress or other factors? With this awareness, individuals who are required to help students will not overlook academic stress as an underlying factor resulting in school engagement.



LIMITATIONS

There are a few limitations of this study that should be considered when interpreting the results. First, this research was based on cross-sectional data; thus, the causal relationships among the variables cannot be ascertained. A longitudinal panel design can be adopted to investigate causality among the variables in this study. Second, our data were based exclusively on adolescents' self-reports. It is possible that the significant associations between the latent variables may be affected by shared method variance if adolescents were the sole respondents. The information collected for academic stress, mental distress, academic self-disclosure to parents and school engagement was self-reported by students, who might have exaggerated their perceptions or underreported their level of academic stress and mental distress due to social desirability bias and the sensitivity of the issue of mental health. Further studies could consider multiple informants, such as parents or teachers, to overcome the issue of shared method variance. Third, although the sample size was large, this study used a convenience sample of students in Hong Kong. Hence, the conclusions should be interpreted with caution and should not be generalized to other age groups or cultural contexts. Fourth, in view of the relatively small correlations between academic stress and academic self-disclosure to parents, the findings should be interpreted with caution. In addition, there is no analysis on how school level, as a cluster, influences the variables that were examined. Therefore, how the school may affect the association between academic stress and its associated effects, particular school engagement, is not fully understood. Finally, the data were collected during the COVID-19 pandemic, and students may encounter insecurity about schooling and public assessment, which may have affected their experiences in school and their level of academic stress. Hence, the results of this study should be interpreted with caution.



CONCLUSION

In summary, the present study provides empirical evidence of the effects of academic stress on mental distress, academic self-disclosure to parents and school engagement in Hong Kong. The findings indicate that academic stress has significant associations with all these effects. In addition, the results also reflect that the pattern of the association and effects on these three endogenous variables are similar across genders, although females who experience academic stress tend to develop more mental distress. This implies that policies and social work intervention can be applied to both genders, but more attention should be given to females experiencing academic stress.
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In today's fast-paced society, chronic stress has become an increasing problem, as it can lead to psycho-physiological health problems. University students are also faced with stress due to the demands of many courses and exams. The positive effects of mindfulness-based stress reduction (MBSR) on stress management and self-regulation have already been studied. We have developed a new mindfulness intervention tailored for students—the Mindfulness-Based Student Training (MBST). In this study, we present longitudinal results of the MBST evaluation. Biosignal analysis methods, including pulse wave variability (PWV), heart rate variability, and respiratory activity, were used to assess participants' state of autonomic regulation during the 12-week intervention and at follow-up. The progress of the intervention group (IGR, N = 31) up to 3 months after the end of MBST was compared with that of a control group (CON, N = 34). In addition, the long-term effect for IGR up to 1 year after intervention was examined. The analysis showed significant positive changes in PWV exclusively for IGR. This positive effect, particularly on vascular function, persists 1 year after the end of MBST. These results suggest a physiologically reduced stress level in MBST participants and a beneficial preventive health care program for University students.

Keywords: mindfulness-based stress reduction, mindfulness-based interventions, autonomic regulation, pulse wave variability, heart rate variability, non-linear dynamics, higher education, University students


INTRODUCTION

The broad field of stress research—including the study of stress factors (stressors), physiological and psychological effects, and strategies for coping with stress—has received increasing attention over many years. Inadequate stress management can lead to chronic stress, which is considered a major risk factor for physical and mental illness (1–5). This involves impairment of the immune system (6) and promotion of inflammatory processes (7) as well as higher risk for cardiovascular diseases (CVD) (8–10). The relation of mental disorders from inadequate stress management have already been examined for anxiety, depression, and burnout (11, 12). There is also consent that stress-related impairments often connects both aspects, the physiological and psychological level (13, 14). Recent studies investigated the mechanisms and consequences of occupational stress that leads to burnout (15–17). The new revision of the World Health Organization on burnout as “an occupational phenomenon resulting from chronic workplace stress” in the 11th Revision of the International Classification of Diseases (ICD-11) (18, 19) underlines this important field of research. This also applies to students in University as the campus is their workplace. Since, as shown, stress is seen as a relevant risk factor to cause or promote different types of diseases, there is also a need to strengthen the health literacy of University students. A link between perceived stress and quality of live was shown by Ribeiro, Pereira (20). In their review they found a “negative association between stress and QoL in University students, through the deterioration of various aspects related to physical and mental health.” In another study Keech, Hagger (21) suggest interventions for active stress management which might also improve student's academic performance. Therefore, we were encouraged in our commitment of developing and evaluating our novel Mindfulness-Based Student Training (MBST) program to enforce the student's stress management and coping, quality of life and health prevention.

Based on classical elements of Mindfulness-based Stress Reduction (MBSR), originally introduced by Jon Kabat-Zinn (22), we had developed and established a new mindfulness intervention for students at University. The additions and modifications to the MBSR methods were especially tailored to the students' needs in everyday life. The mediated training was intended, among other things, to strengthen stress management as well as self- and emotion regulation and thus to contribute to a personal health benefit. This approach should be accompanied by scientific examinations based on physiological biomarkers. The effects of MBSR have been the subject of numerous studies. However, in the majority of evaluations this was assessed by self-reporting measures (23–26) and only a minority used biomarkers (27, 28) or biosignal analysis (29–31). Most studies that included biosignal measurements were limited in their variety of assessment methods. They considered only a limited selection of single heart rate variability (HRV) characteristics or non-continuously derived biosignals (such as discrete values of systolic blood pressure). In our evaluation study, we aimed for a broader but also more detailed characterization that includes variability features from multiple biosignals and is represented by different domains of biosignal analysis (e.g., time, frequency, and non-linear dynamics). Repeated measurements of electrocardiogram (ECG), finger pulse photoplethysmogram (PPG, derived by pulse oximetry), and breathing activity (RESP) from the MBST intervention group and a passive control group provided information about the condition of participant's autonomic regulation. Several indices of heart rate variability (HRV), pulse wave variability (PWV), and RESP characterizing autonomic functions in different domains of biosignal analysis had been extracted and statistically analyzed. Based on this, a significant effect in terms of reduced vascular regulation (specific systolic PWV estimates) was found in our first preliminary study (32). This improvement was observed exclusively in MBST participants and demonstrated a positive health benefit in an initial examination after 8 weeks of intervention. The presented second part of this study aimed to investigate longitudinally to what extent stress reduction can be demonstrated after the complete 12-week MBST intervention. Therefore, we were now interested in examining what effect could be demonstrated at the end of the 12-week intervention and how it compared to controls up to 3 months into follow-up. In addition, we wanted to examine long-term effects in the intervention group over multiple measurement periods up to 1 year after completion of the MBST.



MATERIALS AND METHODS

In our previous study (32), the preliminary effects of the MBST program from pre to 8 weeks after starting the 12-week intervention for University students has been evaluated. The training's impact was measured in terms of HRV, PWV and RESP, and compared to a passive control group. Now the findings of the entire study with measurements until 1-year follow-up after end of MBST will be presented.


Study Design

All procedures performed in this study involving human participants were approved by the Institutional Ethics Commission of the University Hospital Jena (4509-08/15), and in accordance with the 1964 Helsinki declaration and its later amendments. Informed consent was obtained from all individual participants included in the study.

The basic study design can be described as a (restricted randomized) controlled trial comparing two groups over time. This evaluation study included the comparison of the intervention group (IGR) and a (passive waitlist) control group (CON) at four measurement times until 3 months after end of MBST. Additionally, the follow up of the MBST participants until 1 year after end of MBST was assessed with a fifth and sixth measurement. More details on the measurement times are shown in Table 1.


Table 1. Measurement points with description.

[image: Table 1]

We recorded attendance at the weekly courses via study certificates, which acted as proof for the participants that they had passed the course for their student record book. A maximum of one absence was allowed over the 12 weeks of the course. In addition, participants kept a Mindfulness Diary, which recorded, among other things, their personally spent practice time at home. Of course, a real control of these self-reported statements could not take place. In the follow-up, after the end of the MBST course, the participants were asked about their further practice via several online surveys.



Participants

At the beginning of the study, 40 participants for each of both groups were recruited. For the comparison up to the fourth measurement, involving the 12-week MBST and 3 months follow up, 31 participants in IGR and 34 in CON finished the data acquisition. This provided the basis for the statistical comparison of the two progressions. In addition, 22 IGR participants completed the final M6 measurement to enable insight into the long-term effects of the intervention. Due to dropouts, the number of participants for the final analysis is less than those recruited at the beginning. More information about the groups and their compositions is given in Table 2.


Table 2. Number, sex, and age of study participants per group.
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The recruitment at the campus was directed to full-time students at the local universities (Ernst-Abbe-Hochschule Jena and Friedrich Schiller University Jena) and preferred early semesters to ensure a long participation in this study. In addition to these eligibility requirements, the following exclusion criteria were defined: Pregnancy, advanced experience with mindfulness interventions, (semi)professional athletes, diabetes, hypertension, or known heart disease. The enrollment followed a first come, first serve process. Finally, most of the participants were students of social sciences, but also of economics and engineering. In a preparatory meeting, the participants were subjected to a familiarization measurement, among other things, to become familiar with the measurement situation.



MBST Intervention

Based on classical elements of Mindfulness-based Stress Reduction (MBSR), originally introduced by Jon Kabat-Zinn (22), we developed and established a new mindfulness intervention for students at University. The main reason for changing the authorized MBSR curriculum (https://lotheijke.com/wp-content/uploads/2020/11/8-week-mbsr-authorized-curriculum-guide-2017.pdf) was the goal to offer a course with a time structure that meets the standards of academic seminars in Germany (90 min per week in a semester), so that students can receive credit points for it across universities and faculties. In addition, it has been shown that the duration of the MBSR exercises (approximately 2.5 to 3.5 h for weekly session), while useful in the clinical context of MBSR as well as in outpatient MBSR courses, is too long for students in an academic setting. The same is true for the mindfulness day.

The resulting changes in the temporal structure of the curriculum, as well as the need to directly address students' specific issues in the course and to reduce the number of medical inputs, have led to a significant change in the course format, as expressed by the new name (MBST). This is at the same time a response to the following request found in the authorized Curriculum Guide for MBSR: “Currently, there are a wide-range of mindfulness-based programs that have developed out of the basic structure and format of MBSR. We applaud these adaptations and experiments while strongly urging our colleagues to call what they do MBSR only if they adhere to the structure and standards described herein.” (https://lotheijke.com/wp-content/uploads/2020/11/8-week-mbsr-authorized-curriculum-guide-2017.pdf, p. 1).

The 12-week MBST intervention includes weekly 90-min sessions and a 5-h “mindfulness retreat day.” In addition, there is an introductory and final session at the beginning and end. The practices taught consist of informal and formal exercises (such as body scan, different meditations, and mindful yoga) guided by MBSR trainers. Among other things, the training provided was to strengthen stress management as well as self- and emotion regulation, thereby contributing to personal health benefits and improve quality of life.



Data Acquisition & Pre-processing

All measurements took place in a quiet and exclusive room at the campus. While sitting comfortably on an office chair the participants were asked to not talk or move during the recording. The application of the measurement equipment and verification of the signals was carried out professionally by the investigating researcher. After coming to rest, about 12 min were recorded of which 10 min were later used for analysis. At each measurement, notes on (medical) status and recent activities or changes were recorded to capture significant changes in eligibility criteria during the study period.

The acquisition and processing of the measured biosignals included derivations from ECG, PPG, and breathing activity via respiration belt. Beat-to-beat intervals (RR time series) from detected R-peaks in the ECG provided later HRV analysis. Analogous to the systogram and diastogram from blood pressure, the amplitude series from detected systolic maxima (PSYS) and diastolic minima (PDIA) from the PPG were linearly transformed and then allowed PWV analysis. The maxima and minima in the RESP signal resulted in inspiration (RESPin) and expiration (RESPex) time series, respectively. Finally, the RR as well as the PSYS and PDIA series were subjected to an adaptive filtering which corrected ectopic beats and artifacts that could affect further analysis (RR intervals then denoted as NN/normal-to-normal intervals). These interval and amplitude series formed the basis for all further feature calculations. Representative PSYS series showing typical examples of vascular variability for both groups at different measurements are provided in the Supplementary Materials (Supplementary Figure 1).

More details about the study design, participants recruitment and grouping, an MBST description and curriculum as well as further explanations to data acquisition and pre-processing have already been given in the first publication.



Feature Extraction

The preselection of measured variables for the preliminary feature set of the following statistical analysis was done with regard to the findings of our prior study and to the most common standard features of variability indices in time and frequency domains as suggested by the Task Force of the European Society of Cardiology and the North American Society of Pacing and Electrophysiology (32, 33). These include (among others) mean values and measures of dispersion (e.g., meanNN and sdNN), proportional measures of specific values (in this case pNN50), the power in specific frequency bands (such as low or high frequency powers, and their ratio LF/HF), but also features of symbolic and non-linear dynamics.

In the present analysis some additional and modified features were included. These are the SDA1 and RMSSD of the amplitude variabilities in the PSYS and PDIA series. Analogous to the HRV counterparts, these variables give a measure of the standard deviation of the averages of amplitude series in all 1-min segments (_sdaAMP1 with prefixed PSYS or PDIA) and the square root of the mean squared differences of successive amplitudes (_rmssd with prefixed PSYS or PDIA). Another change was made to the estimates given by the high-resolution joint symbolic dynamics (HRJSD). Instead of specific single patterns quantifying non-linear interactions in the given series, a more summarized approach by using the Rényi entropy (with α = 2) of the interactions between the beat-to-beat interval series of HRV and the amplitude series of PWV (HRJSDrenyi2_BBIPSYS or HRJSDrenyi2_BBIPDIA) as well as within all three of these series in the multivariate HRJSD (mHRJSDrenyi2) has been utilized. The Rényi entropy serves as a measure for the complexity and randomness of a time series. In this case, the method is used to quantify the complexity of the joint patterns of symbolic dynamics of two or three input series. For further details, please see the variable-list and description in the supplementary materials (Supplementary Table 1).

Using these features from different disciplines of biosignal analysis, the physiological state of the participants will be determined. This concerns in particular functions of the autonomic nervous system and the antagonistic parts of the sympathetic and parasympathetic nervous system functioning in it. Sympatho-vagal balance can provide information about physical stress levels but also about disease-related dysfunctions or imbalances. Therefore, these biomarkers are a valuable measure for the evaluation of interventions or therapies as well as for the detection or differentiation of disease patterns (8, 33–36).



Statistical Analysis

To avoid gaps in the paired samples or replacing them with an artificial value in an additional step, the statistical analysis was performed only with the data of the participants that were available without missing values from M1 to M4 (IGR vs. CON) or to M6 (IGR only). The statistical analysis based on the 32 selected features from both groups was carried out in three major consecutive steps. At first, the measured variables from the feature set were transformed into one joint dimension to eliminate inconsistencies in the data from different origins. After this precondition was met, a factor analysis to further summarize and reduce the feature set in a second step was performed. In the last step the statistical evaluation based on the remaining feature set was completed via a multivariate analysis of variance (MANOVA) in a two-way repeated measures design.


Standardizing the Variables

In preparation of further statistical analysis the measured variables were standardized. The adapted transformation used the sample mean and standard deviation with reference to the first measurement to compute the z-scores. Since the observed variables were almost the same in both groups at the beginning of the study, the first measurement was set as a common reference point. The standardizing was an important preparation for the subsequent factor analysis where the variable values must come from a uniform dimension. Otherwise, due to the different origins of the variables in physiological and technical terms, the values would have different magnitudes, scales, and units. That imbalance would then lead to incorrect weightings and thus over- or underestimations in the factor analysis.



Factor Analysis

With 31 (IGR) and 34 (CON) participants we wanted to further reduce the feature set of still 32 measured variables. This was meant to ensure the statistical accuracy (regarding the ratio of participants/cases to measured variables) and to enhance the statistical power as well as to condense the information from the given variability indices. To achieve this, a factor analysis was performed based on the 32 variables in our feature set. This statistical method searches for representations of correlations in the given data and thus offers the possibility to summarize many variables into fewer factors. The resulting factors define new artificial variables representing a grouping of variables with the same or similar implication. A factor is a linear combination of the respective input variables. It has its own value (score) and holds the information (explained variance) of the variables loading on it. These are weighted according to their information contribution to the factor. Despite a reduced number of variables (the new factor scores), in sum all factors may contain a significant part of the information content of the original data. The mathematical summary of (different) variables into new artificial factor scores does not need to necessarily appear logical and their meaning may be difficult to interpret. However, by using factor analysis, the number of variables could be considerably reduced from 32 measured features to seven factor scores. The factorization seemed logical, and a good interpretation of the individual factors was still given. The factor analysis has been carried out in IBM SPSS Statistics (Version 26). The extraction method was Principal Components Analysis (PCA), the rotation method set to Varimax, the resulting factor scores saved as new variables via linear regression method and the input variables consisted of the 32 measured variables at time M1 (over both groups). The following criteria have been considered for an appropriate number of factors: Eigenvalue >1; contribution to explained variance ≥ 5%; explained total variance (cumulative) ≥ 80%.

It was found that the single respiratory variable RESP_meanBPM (average respiratory rate for the entire time series in breaths per minute) had an approximately equal load on several factors. Therefore, a clear assignment to a specific factor was not possible and we decided to define an exclusive factor with only this variable. Subsequently, the factor analysis was performed again with only 31 variables (excluding RESP_meanBPM), resulting in a set of six factors that met the requirements. The total variance explained by these six factors was 84,4% and with addition of the single seventh respiratory factor 87%. The SPSS function calculated the new factor scores using linear regression, but with the contribution of all variables to all factors, no matter how small the actual loadings were. For a stricter differentiation of the factors and a reduction of redundancy in the data, we set two more requirements for factorization:

• variables must have a minimum load of 0.5 on a factor (variables below are discarded because the contribution is too low)

• each variable may only load on one factor (based on its highest contribution)

For this reason, the rotated component matrix, containing the loadings of each variable on each factor, was revised according to these specifications. As this changed the weightings of the linear combinations used to build the factor scores, the coefficients had to be re-estimated. Therefore, another linear regression was performed, but this time with only the specific variables with high loadings on each factor. Using the new coefficients, the factor scores could now be recalculated via the sum product of the fixed coefficients and the values of the measured variables. The final factors and their representative meanings are shown in Table 3. A more detailed overview about the six derived factors (excluding factor 7 with only one exclusive respiration variable) and their loading variables are stated in the rotated component matrix in the supplementary materials (Supplementary Table 2).


Table 3. Final factors from factor analysis and their representation.
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MANOVA

As described above, the study design was based on two groups which were repeatedly measured at up to six times and numerous medical indices were collected per measurement. A two-way repeated measures MANOVA was performed to model and evaluate the multivariate data with a two-factorial design. This was done using the syntax of the GLM (general linear model) function in IBM SPSS Statistics. The grouping variable GROUP was set as between-subject factor and a new variable TIME was defined as within-subject factor to indicate the number of repetitions of the multivariate data (dependent variables). The alpha level as significance criteria was set to 0.05. The MANOVA was conducted in three different configurations. The first two variants built on each other, and the third explored a further question about the long-term effects of the MBST program. In addition, the estimated marginal means (EMMEANS) were computed as a post-hoc test from the MANOVA model. The pairwise comparisons of the EMMEANS provided more detailed insights into which variables potentially indicate differences between the levels of GROUP or TIME. The EMMEANS refer to data estimates based on the model rather than the observed data themselves. However, the observed data formed the model in the first place. In the first run, the seven derived factor scores were taken as dependent variables to examine whether there were statistically significant main effects in GROUP, TIME, or the interaction of both. Following the trace of these results, the statistical analysis continued with a second MANOVA, this time including only the measured PWV features from factor 1 as dependent variables. More specifically, eight out of ten PWV features were used to obtain a more condensed set of features. We have set a threshold of contribution to 0.8 in absolute. Due to the low loading magnitude of 0.6 for PSYS_sdaAMP1 and PDIA_sdaAMP1 compared to the high loadings (> = 0.8) of the other variables on factor 1, these two were excluded from further analysis steps. Moreover, both, long-term and short-term indices were already given by sdAMP and RMSSD, respectively. The averaged 1-min standard deviation windows of the PSYS and PDIA amplitudes as a kind of middle ground between the two standard indices were not considered essential for the evaluation. A third MANOVA configuration was then used to provide a further view of the development of IGR up to the last measurement M6 (1 year follow up). In this case, only the main effect TIME and its pairwise comparisons in EMMEANS have been investigated for IGR exclusively. To address the multiple comparison problem, the Sidak adjustment has been applied. This method was chosen as a good balance between the very conservative Bonferroni correction and the Least Significant Difference (LSD), which has practically no correction for multiple comparisons.





RESULTS


IGR and CON at M1 to M4 Regarding 7 Factors

The performed two-way MANOVA examining main GROUP and TIME effects based on the seven factors as dependent variables revealed a statistically significant multivariate TIME effect (Table 4). That indicates a significant change over time across both groups involving the multivariate data. There was no multivariate significant effect for GROUP across all times and for the interaction effect of TIME*GROUP. Moreover, in the model-based EMMEANS results, there were also no indications for significant differences between IGR and CON within the four levels of TIME (M1 to M4) regarding multivariate data of the seven factors. The multivariate TIME effect from EMMEANS within the two levels of GROUP (IGR, CON) confirmed the significant changes over time in both groups from the previous results of the observed data (Table 5). However, within the pairwise comparisons of the EMMEANS tables we found evidence for specific significant changes over time within factor F1 (Table 6). While this applied to both groups, changes in CON were always related to measurement M4, whereas changes from M1 to M2 were also evident in IGR. Since M4 was probably strongly influenced by the fact of the summer break at the University, we particularly put our attention on measurements between the intervention period M1 to M3. The comparison between M1 and M3 was never significant for CON, no matter which adjustment was chosen. The same comparison for IGR instead was significant with Fisher's Least Significant Difference (LSD) adjustment, which, though, does not correct for multiple comparisons (not reported here). With the proposed Sidak adjustment, the comparison M1 to M3 for IGR in F1 is no more significant (IGR p ≤ 0.140; CON p ≤ 1.0). We have merely regarded this as a trend. Visual inspection via plots of factors and variables supported our assumption of a strong impact of summer break (involving M4) on both groups. These insights seemed to support our findings of altered PWV from the first preliminary study (concerning M1 to M2), and therefore the following analysis focused on the vascular PWV features from factor F1 (see vascular variability progress in Figure 1).


Table 4. MANOVA results on 7 factors—multivariate results from TIME (4 levels) BY GROUP (2 levels) analysis with 7 factors as dependent variables.
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Table 5. Results of EMMEANS from MANOVA with 7 factors indicating TIME (4 levels) effect within each GROUP.
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Table 6. Pairwise comparisons from EMMEANS indicating TIME (4 levels) effects between specific measurement times for each GROUP in terms of the measure of factor F1.
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FIGURE 1. Factor F1 over time—representing pulse wave variability (PWV) progress for intervention group (IGR, orange) and controls (CON, blue) in measurements M1 to M4; M1 to M3: intervention period; M4: 3 months follow-up after intervention; results based on z-values; values show that both groups start from similar conditions, then diverge during Mindfulness-based Student Training (MBST), and the effect persists until 3 months after end of MBST; linear trends (dashed lines) support this impression.




IGR and CON at M1 to M4 Regarding PWV Variables

The multivariate results of the MANOVA based on eight PWV features from factor F1 as dependent variables showed statistically significant main effects in GROUP and TIME, but not in the interaction of both (Table 7). This means a multivariate difference between both groups across all times as well as differences over time across both groups. Regarding multivariate effects in EMMEANS, there were no significant differences between the groups within the specific four levels of TIME, but a significant effect of TIME within both separate groups (Table 8). This translates to no differentiation of the groups at M1 to M4 across all variables, while both groups vary significantly over time. Further, the significant main effect for GROUP cannot be attributed to a specific measurement time point but arises from the variations across all time points.


Table 7. MANOVA results on 8 PWV features—multivariate results from TIME (4 levels) BY GROUP (2 levels) analysis based on 8 pulse wave variability features as dependent variables.
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Table 8. Results of EMMEANS from MANOVA based on 8 PWV features indicating TIME effect within each GROUP.
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Further, we considered the individual pairwise comparisons among the specific eight PWV variables and found no evidence for significant differences between IGR and CON. However, a decreasing trend in p-values was observed, indicating a slightly greater potential for differentiation over the duration of the intervention, particularly in M2 and M3 compared to baseline in M1.

After direct comparisons between the groups, pairwise longitudinal comparisons were examined regarding changes over time within both groups. First, significant differences were again seen in relation to M4. This applied to all eight PWV features and both groups, just as the results from the analysis of factor F1 had already shown. In the second, however, significant changes in M1 to M2 or M3 were found exclusively for the intervention group. In detail, PSYS_renyi2 and PSYS_wpsum02 (see Figure 2) revealed statistically significant changes within IGR from M1 to M2 (PSYS_renyi2 p ≤ 0.031; PSYS_wpsum02 p ≤ 0.007) as well as from M1 to M3 (PSYS_renyi2 p ≤ 0.041; PSYS_wpsum02 p ≤ 0.018). The results of the other PWV features supported this outcome of exclusive changes for IGR only as trends. The comparison from M2 to M3 was not significant indicating a constant level. Except for M4, we did not notice any significant changes within the progress of CON.


[image: Figure 2]
FIGURE 2. Mindfulness-based Student Training (MBST)—results of Estimated Marginal Means of pulse wave variability (PWV) showing the progress for intervention group (IGR) and controls (CON) in measurements M1 to M4; M1 to M3: intervention period; M4: 3 months follow-up after intervention; results based on z-values (A) PSYS_renyi2 as PWV estimate; Rényi2 entropy is a measure for complexity; cardiovascular variability starts similar (M1), then diverges with lower levels for IGR until MBST end (M3) and still remains lower in follow-up (M4); (B) PSYS_wpsum02 as PWV estimate; wpsum02 is a measure for decreased variability (higher values means lower variability); cardiovascular variability starts similar (M1), then diverges with higher levels for IGR until MBST end (M3) and still remains higher in follow-up (M4).




IGR at M1 to M6 Regarding PWV Variables

First, the multivariate analysis based on the observed data revealed a statistically significant TIME effect (Table 9). But second, there was no statistically significant TIME effect with respect to the multivariate data from the model. However, the pairwise comparisons showed some comparable results to the previous longitudinal comparisons within IGR on the eight PWV features. Most comparisons involving M4 or M6 point to significant differences related to these times. Further, the systolic PWV features PSYS_sdAMP, PSYS_renyi2 and PSYS_wpsum02 revealed significant alterations after 8 weeks of MBST (M1 to M2). However, this time there was no evidence of significant changes from M1 to M3 or M2 to M3 either. Visualization by plots illustrated the progression with decreasing PWV after 8 weeks of MBST (M1 to M2), followed by a slight increase in variability at the end of MBST (M3) and just before the exams. Yet, it remained below the level of M1. Then there was a notable drop 3 months after the end of the intervention and after summer break (M4). After another 3 months and before the next exams (M5), there was again a major increase to near M1 level. Finally, one year after the end of MBST and during the subsequent semester (M6), the PWV showed another strong reduction toward the level of M4. To provide an entire overview (Figure 3), we have integrated the mixed data into one chart to illustrate the progress of IGR and CON up to 3 months after MBST (M4) as well as the long-term prospect for the intervention participants up to one year in follow-up (M6). Underlying data were based on complete participant strength for both groups through M4 and then continued with reduced participant numbers in IGR through M6. Linear trendlines support the visualization of the progress. Particularly, the graph shows both the built-up difference in vascular variability (represented by PSYS_sdAMP) between intervention group and controls due to significant MBST induced alterations, and the continuing trend of former MBST participants up to 1 year after course end.


Table 9. MANOVA results—multivariate results for intervention group from TIME (6 levels) effect analysis based on 8 pulse wave variability features as dependent variables.
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FIGURE 3. Pulse wave variability (PWV, represented by PSYS_sdAMP estimate) progress for intervention group (IGR) and controls (CON) across entire study period (measurements M1 to M6); M1 to M3: intervention period; M4 to M6: 3, 6, and 12 months follow-up after intervention; direct comparison between IGR and CON until M4; measurements M5 and M6 show exclusive longitudinal outlook for IGR (data from CON not available); PSYS_sdAMP as standard deviation of the systolic amplitude series from the pulse wave signal is a measure for vascular variability.


In addition, information was gathered on participants' weekly formal exercise time at home. The weekly officially guided sessions during MBST period were not included in this summary. The overview in Figure 4 illustrates the weekly total exercise across all participants as well as the individual averaged exercise time. During the 12-week MBST period the weekly protocolled total exercise time decreased to about 65% at the end of the intervention compared to the first week. The individual time spent for home practice decreased from 75 min after start to 50 min per week at the end of MBST. The surveyed exercise times with increasing intervals in the follow-up showed a further decrease in the months after the end of the course, but also a slight increase at the measurement dates M4 to M6. The impressions from the short personal interviews showed that most of the former participants had either completely abandoned the exercises they had learned or had increasingly integrated them into their everyday lives. A moderate intermediate path was rarely reported. Based on this information with progressively more divergent engagement in continuation of exercise practice, the results for IGR until M6 are as mentioned only a vague prospect.
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FIGURE 4. Chart of reported weekly formal exercise performed by intervention participants; excluding the official training sessions; left axis/blue data—total weekly exercise time as cumulative effort of all participants in %; right axis/orange data—individual weekly exercise time as average effort per participant in minutes; measurements took place at weeks W0 (pre-intervention), W8, W12 (end of intervention), W29 (3 months after end), W44 (6 months after end) and W64 (1 year after end).





DISCUSSION

In the present longitudinal study, we examined the effects of a 12-weeks Mindfulness-Based Student Training on the autonomic regulation of the intervention participants. Among detailed methodological elements, this student-tailored intervention was primarily intended to strengthen stress management as well as self- and emotion regulation for coping with everyday University life. In this study, the potential beneficial physiological effects were assessed by analyzing HRV, PWV, and respiratory indices. The comparison included the evaluation of a passive control group to estimate group and time effects between and within both groups. The statistical analysis was based on two major steps: factor analysis for summarizing and reducing the rich feature set as well as MANOVA with additional post-hoc testing for multivariate and univariate time and group effects.


Comparison of IGR and CON Up to Three Months Follow-Up

In summary we can admit a positive impact on vascular functions for the MBST intervention group. The first step utilizing a MANOVA with components of a factor analysis estimating HRV, PWV and respiration activity pointed to statistical differences within the PWV. In the second step, the pairwise comparisons gave evidence of significantly reduced PWV after 12 weeks of intervention exclusively within the MBST participants. It can be seen that both groups follow the same trend across the measurement points, though to different degrees. This correlates with the study situation during the semester and is consistent with our perceptions on campus and feedback from participants. This is reflected in slight stress at the beginning of the semester due to new courses and requirements (M1), less stress in the middle of the semester (M2), high stress at exam time at the end of the semester (M3), and significant relaxation at/after semester break (M4). Nevertheless, the MBST with the taught methods for stress management seems to have an effect, as the described trend of the stress effect toward the measurement points is lower in the intervention group and/or a stronger resistance or adaptation can be observed here. Although both groups started at almost the same baseline, the difference in PWV between IGR and CON grew over the intervention duration. Even in a phase of elevated stress due to exams at the University at the end of the intervention, the observed effect persisted. Moreover, the difference was reduced but still observed in the 3-month follow up after end of MBST. Although the effects of summer break on both groups were much greater at this time, resulting in a decreased PWV and less stress for both groups, there was still a measurable difference in favor of the intervention group. Apart from the vascular features estimated by the PWV, we could not identify evidence of significant changes in HRV or breathing rate, neither over time nor between the groups.

The main finding from this study is that especially the vascular component (surrogate to systolic blood pressure) is positively modeled by MBST. In particular, the systolic vascular variability parameters showed significant differences in non-linear dynamics (renyi2, wpsum02) and in the time domain (sdAMP). This reduced PWV can be interpreted as clear signs of stress reduction, which is discussed in more detail below. Additionally, the trend of the other but non-significant systolic as well as diastolic variability parameters supports this finding.

Short-term blood pressure variability or short-term pulse wave variability on a beat-to-beat basis, as linear and non-linear markers of the (cardio-) vascular system, have not, to our knowledge, been investigated in any other study of mindfulness training in University students to date. A few systematic reviews and meta-analyses suggested that mindfulness-based interventions can reduce blood pressure (37). These studies mostly showed only a reduction in systolic and diastolic blood pressure in people with hypertension (38) or elevated blood pressure. Increased stress levels are associated with coronary heart disease incidence, increased mortality, and poorer health in patients with acute myocardial infarction or hypertension, independent of traditional risk factors. This is a consequence of an altered (cardio-) vascular situation. Long term variability in blood pressure is associated with cardiovascular and mortality outcomes, over and above the effect of mean blood pressure (39). Limited data for mid-term and short-term variability showed similar associations (40). Blood pressure is a continuous, not a static, variable. Individuals exhibiting similar clinic or home blood pressure can differ considerably with respect to their average day and nighttime values, beat-by-beat blood pressure variation during wakefulness and sleep, responses to mental and physical stimuli, and intersession and seasonal variation (41).

High blood pressure variability may be a predictor for the risk of dementia or cognitive impairment. The relative contribution of variability in blood pressure exceeded that of mean blood pressure (42). It could be shown that blood pressure variability has significant association with the quality of life in a small group of mildly hypertensive patients (43). It was concluded that an improvement in quality of life may lead to a favorable change (reduction) in blood pressure variability. Accordingly, the reduction in vascular variability by MBST intervention found in our study may be a clear response in this direction, toward more relaxed, and thus healthier, regulation.

The brain controls the heart directly through the sympathetic and parasympathetic branches of the autonomic nervous system. Cardiac function can be profoundly altered by the reflex activation of cardiac autonomic nerves in response to inputs from baro-, chemo-, nasopharyngeal and other receptors as well as by central autonomic commands, including those associated with stress, physical activity, arousal, and sleep (44). Among other effects, cardiac functions are altered, for example, by disinhibition of subregions of the medial pre-frontal cortex and adjacent regions (45). The autonomic outflow to the heart is regulated by a central autonomic network of interconnected brain structures, which includes the medial pre-frontal cortex and insular cortex, the amygdala and the bed nucleus of the stria terminalis, the lateral region of the hypothalamus and the paraventricular nucleus and dorsomedial hypothalamic nucleus, the periaqueductal gray matter of the midbrain, the parabrachial Kölliker–Fuse region of the lateral pons, as well as several regions of the medulla (44). Thus, increased mean arterial pressure has been shown to correlate with the response of several cortical and subcortical brain regions thought to be responsible for controlling cardiovascular responses to behavioral stressors (46). These regions include the perigenual and middle anterior cingulate cortex, medial and lateral regions of the pre-frontal cortex, the insula, the periaqueductal gray mat, and the cerebellum. We hypothesize that the reduction in vascular variability found by stress reduction originates in these brain regions and is ultimately mediated by the baroreflex. A study by Sevinc et al. (47) also points in this direction, showing that mindfulness training improves cognition and strengthens intrinsic connectivity between the hippocampus and posteromedial cortex in healthy older adults.



Exclusive Long-Term Outlook for IGR Up to One Year Follow-Up

Regarding the longitudinal progress exclusively for the intervention group with up to 1 year follow-up after end of MBST, we can confirm the results and trend of reduced vascular variability. Furthermore, before the examens at the end of the next semester (6 months follow-up), the PWV of the former participants raised to nearly pre-intervention level and though higher than at the end of MBST. Nevertheless, at 1-year follow-up, another strong decrease in PWV was observed, indicating a positive long-term effect. The linear trend function for the progress of PWV estimates from the (former) MBST participants supports the assessment of a sustainable positive effect.



Limitations

When considering all the data and results, some limitations of the study should be noted. Since this training was specifically designed for and conducted by University students, the conclusions are not necessarily valid for the general public. In addition, it must be mentioned that most of the participants were students of social sciences (besides students of economics and engineering) and that the gender ratio was biased in favor of women. This double imbalance, in combination with possible affinities or sensitivities of participant composition, may yield specific influences on the effects of mind-body interventions. The registration process was quasi-randomized (first come first serve due to knowledge of recruitment advertising at University) but not strictly following the procedures of an RCT. Also, the influence of some meta-information as cofactors such as age, gender, sports activities, and meditation or yoga experience has not been investigated. These might affect the impact of MBST training on the participants and thus the results of the study. However, possible influencing factors due to certain diseases and conditions were already excluded at the time of registration due to eligibility requirements. Finally, the outlook on the progress of former intervention participants up to 1 year in follow-up can only serve as an orientation. There was no record of controls for the times beyond the 3 months follow-up which prevents a detailed between-groups comparison regarding long-term effects at 6 months and 1 year after end of intervention. Additionally, many factors in daily life of the former participants might have changed over time (such as the degree of integration of MBST elements in daily routine). The insights from the participants' responses about the (in average) decreasing but also widely diverging extent of reported exercise at home during and after the MBST intervention may emphasize this point.

Stress reduction, as mentioned earlier, is of great personal as well as public health importance in a wide variety of areas. For young people and students, various approaches are being taken in this regard (48), such as the use of yoga (49), meditation (50), biofeedback procedures (51, 52), and even different mindfulness-based interventions (37, 53, 54).

The use of questionnaires in the detection and/or assessment of stress or stress levels has been or is the main approach. Though, there is a growing interest in identifying the physiological parameters representing autonomic regulation that correlate with the detection of stress as well as the reduction of stress levels. In particular, these include electrodermal activity, heart rate, heart rate variability, respiration, blood pressure, pulse, and vascular variability (32, 37, 50, 51, 55). Stress affects the cardio-vascular system, which can be detected by parameters of the pulse curve (32) or blood pressure (56).

The physiological response to an acute stressor is usually much stronger than to a slow increase in or persistence of an elevated stress level (53, 57–59). This effect is particularly evident in studies examining the response of autonomic regulation in the form of HRV and respiration. In contrast, the parameters of the vascular system (via PWV) seem to be more sensitive regarding the latter effect, according to our experience.

The most important finding of this study is that MBST in particular has a positive effect on certain parameters of the cardio-vascular system not only acutely but also persistently, which can be considered as a promising marker of sustained stress level reduction in students.



Implications of the Study

The impact analysis of mindfulness training has already been the subject of numerous scientific studies in the past. The article by Haase and Lautenschläger (60) is specifically dedicated to the formats designed and implemented within the framework of the Thuringian Model Mindful Universities. It asks in particular to what extent the MBST can have an effect on mindfulness, stress perception, internet addiction and well-being of students. Standardized instruments were used to survey 197 participants in 12 MBST courses between April 2018 and July 2019. The results show that significant changes in mindfulness, subjective stress levels, and compulsive or unhealthy Internet use among participants can be identified from the comparison of measurements at the beginning and end of the event cycles. Even though the analysis of Haase and Lautenschläger (60) has limitations resulting from the exploratory study design, especially the lack of a control group, and even though causal relationships cannot be derived with the chosen research design, it underlines the potential of MBST for students with regard to stress management and the improvement of daily life. Their study complements the present study and points to the effectiveness of MBST also with regard to the life-serving use of digital media.

The downside of the multitude of new digital possibilities and constant accessibility is feeling permanently driven. What can be observed is a dissolution of boundaries and new dangers of addiction (61, 62). In this way, digitalization also has a considerable impact on the mental landscape of students and also on their physical health. At the same time, the observed excessive use of smartphones and social media is a risk factor for academic performance (63). Here, according to the studies, MBST has the potential to counteract at various levels.

This is especially true in light of a worrisome trend. Despite the multitude of social media, studies observe a growing loneliness (e.g., Spitzer (64) p.117ff). Sherry Turkle, Professor of Science, Technology and Society at the Massachusetts Institute of Technology (MIT) puts it in the following words: “We slip into thinking that always being connected is going to make us less lonely. But we are at risk because it is actually the reverse: If we are unable to be alone, we will be more lonely. And if we don't teach our children to be alone, they will only know how to be lonely.” (65).



Conclusion

The results of this MBST evaluation study, based on analysis of key indices of autonomic regulation represented by PWV, HRV, and respiratory activity, show a sustained positive effect toward stress reduction. Participants primarily benefit from reduced vascular variability, reflecting improved autonomic function through reduction of PWV. This effect can already be seen after 8 weeks of intervention, confirming the results of our first preliminary study. Moreover, it persists for 3 months after the end of the 12-week intervention phase. Furthermore, the results of the long-term analysis up to 1 year after the end of MBST indicate a long-lasting effect among former participants. This effect could be further enhanced by continued practice and integration of the taught exercises as well as the concepts into everyday life. In perspective, our results could provide guidance for future applications to monitor individual stress levels and intervention progress through wearables with pulse wave analysis.

Due to the positive physiological effect, the MBST intervention can make a meaningful and sustainable contribution to stress reduction and thus to health prevention among students.
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Background: With the gradual penetration of network media into various fields of people's life, the relationship between network behavior and the sense of meaning of life is bound to be closer and closer. The purpose of this study is to explore the mediating role of state anxiety between cyber loafing and the sense of meaning of life, and the moderating role of psychological flexibility in this mediating relationship.

Methodology: With 964 undergraduates recruited as subjects three-wave-time-lagged quantitative research design was conducted in China. All participants were required to complete a self-reported electronic questionnaire. Then, the mediating mechanism and moderating effect were explored with utilization of SPSS25.0.

Results: The results showed that cyberloafing had significant negative correlation with the sense of meaning of life. Our analysis testing the mediating effect showed that state anxiety partially mediated the relationship between cyberloafing and the sense of meaning of life (indirect effect = −0.05, p < 0.01,), while the mediating effect was 31.25% of the total effect. Our analysis testing the moderating effect showed that psychological flexibility significantly moderated the relationship between cyberloafing and state anxiety (interaction effect = −0.26, p < 0.01). And our analysis testing the moderated mediating effect showed that psychological flexibility played a moderating role in the mediating effect of state anxiety.

Conclusion: Based on the findings of this study, college students' cyberloafing negatively affects their sense of meaning of life. Therefore, appropriate measures should be taken to supervise and restrict college students' Internet use and provide them with corresponding guidance; certain psychological adjustment measures should also be taken when necessary to help college students with low psychological flexibility in reducing their state anxiety and improving their sense of meaning of life.

KEYWORDS
  college students, cyberloafing, the sense of meaning of life, psychological flexibility, state anxiety


Introduction

With the leaping development of Internet technology, the widespread use of computers, mobile phones and other devices in the e-learning environment has not only created great convenience for learning, but also prompted college students to enter the era of pan-entertainment. The use of electronic media by college students not for the purpose of learning, in or out of class when completing learning tasks (1, 2) is referred to as cyberloafing in learning. Researchers believe that cyberloafing is a problematic behavior of network use (3), and it has become a prevailing topic in the field of psychological research exploring the impact of this commonly seen network behavior among college students.

Cyberloafing was originally used to describe the phenomenon that employees use the network tools provided by the organization to browse non-work-related websites, sending and receiving personal e-mails, which has an impact on job performance during working hours. Recent research studies on cyberloafing mainly focus on the field of organizational behaviors in firms. However, some studies have revealed that cyberloafing among college students, which has deviated them from learning, is even more serious than that among employees (1). However, empirical studies on college students' cyberloafing mainly focus on the impact of college students' cyberloafing on their academic performance and mental health. For example, college students' cyberloafing could lead to decreased attention toward their academic work and poor performance in learning (4, 5). Also, cyberloafing is negatively correlated with subjective wellbeing (6), which can lead to depression (7). Such studies mainly focus on the outcome variables of cyberloafing, leaving the internal mechanism of this negative impact caused by cyberloafing insufficiently explored. Therefore, this study would provide certain theoretical value and practical significance through expanding the research on the impact of college students' cyberloafing and revealing related internal mechanisms.


The relationship between cyberloafing and the sense of meaning of life

Current research evidence still show some inconsistencies on the impact caused by cyberloafing. Among these researches, some believe that cyberloafing has a negative impact on both organizations and employees. For example, it is found that cyberloafing will lead to loss of organizational productivity (8) and psychological stress of employees (9); it also triggers negative emotions (10) and reduces job satisfaction among employees (11). Nonetheless, some researchers believe that cyberloafing can promote the recovery of work, temporarily reduce pressure and mental tension brought by work; through providing a feeling of relaxation to employees, cyberloafing can improve employees' devotion to follow-up work; this is because cyberloafing can further complement important emotional resources for employees and indirectly promotes their efficiency in achieving work tasks (12). Research on college students' cyberloafing showed that using the Internet in class was related to lower emotional wellbeing, which showed more depression symptoms and higher social anxiety (13). However, some studies have found that students would experience more positive emotions and less negative emotions after participating in cyberloafing (14). Therefore, it is necessary to explore the impact of cyberloafing on individual psychology and behavior.

The social displacement hypothesis holds that the use of network media encroaches on people's time for social interaction and other activities in their daily life and makes it easier for them to fall into depression and suffer alienation, which would eventually reduce individual sense of happiness (15). For college students, cyberloafing takes up a large portion of their time which should have been devoted to learning and consumes certain amount of scarce attention resources (16). The sense of meaning of life is understood as having a strong sense of life purpose, pursuing valuable personal goals, or having a clear value system that can guide one's actions (17). Internet addiction negatively predicted the sense of meaning of life (18). With the gradual penetration of network media into all fields of people's life, the relationship between network behavior and the sense of meaning of life is bound to be closer and closer. However, at present, few studies pay attention to the relationship between cyberloafing and the sense of meaning of life. Therefore, we presume that cyberloafing may create anxiety and trigger confusion as regard to the value and goal of life and learning, and put forward the following hypothesis.

H1: Cyberloafing significantly and negatively predict the sense of meaning of life.



The mediating role of state anxiety

State anxiety refers to the state of immediate anxiety in a specific scene at present or in a specific period of time (19). When an individual encounters external or internal stimulus (such as thought, psychological needs, etc.), the existence of threat can be felt by his or her body, and the emotion of state anxiety will arise. Researchers have pointed out that cyberloafing will increase employees' work anxiety, thus depleting their emotional resources and weakening their sense of meaning in work (20). In addition, excessive use of the Internet will have a negative impact on the physical and mental health of individuals, such as the increase of anxiety and depression (13). Previous studies have shown that addiction to social media would have a negative impact on individuals. For example, excessive use of Wechat (a social media platform in China which is equivalent to twitter) will also affect teenagers' physical and mental health, as well as their academic performance (21). According to the stress transactional model of Lazarus and Folkman (22), when people think the events they experience are harmful or threatening, exposure to these pressures will lead to negative physical (such as elevated blood pressure), psychological (anger and anxiety) or behavioral (leaving the status quo) results. According to the research by Becker et al. (13) students who used the Internet in class exhibited more depressive symptoms, higher stress and anxiety. Thus, it can be inferred that college students' cyberloafing during learning can be regarded as an investment of limited learning resources (such as time and energy) in non-learning fields. This irrational allocation of learning resources can be problematic, which would lead to increased psychological pressure and anxiety. This transient experience of tension in learning can be very easily changed with variation of the surrounding environment. This is a typical manifestation of psychological distress leading to resource loss (23). Therefore, this study puts forward the following hypothesis.

H2: Cyberloafing is positively correlated with state anxiety.

With occurrence of anxiety in social communication, college students' perceived subjective wellbeing will also decrease (24). The higher one's state anxiety level is, the lower one's sense of wellbeing is, and the sense of wellbeing is positively correlated with the sense of meaning of life (25). In addition, anxiety is a kind of negative emotion. Negative emotional experience increases the risk of anxiety and depression (26), which would diminish their sentiment in the sense of meaning of life (27, 28). Zhang et al. (29) found that there was a significant negative correlation between negative indicators of mental health (such as trait anxiety) and the sense of meaning of life. Individuals with trait anxiety are easily attracted by negative emotional information in the environment, which leads to habitual indulgence in anxiety, resulting in state anxiety, and then in reduced the sense of meaning of life (30). Thus, we propose that cyberloafing will intensify college students' state anxiety and reduce their sense of meaning of life. Therefore, the following assumptions are put forward.

H3: State anxiety has a negative impact on the sense of meaning of life.

H4: State anxiety mediates the relationship between cyberloafing and the sense of meaning of life.



The moderating role of psychological flexibility

According to the organism-environment interaction model, individuals develop differently (more or less sensitive) to similar environments depending on certain intrinsic personal attributes, and thus show different adaptive outcomes (31). Yet, there are no empirical studies examining the moderating role of individual intrinsic attributes in the direct or indirect relationship between online loafing and sense of meaning in life. Psychological flexibility means that individuals consciously contact the present situation in a flexible and independent way, and act according to their own values in light of the conditions provided by the environment (32). Individuals with psychological flexibility pay attention to their current life experience and feelings with a receptive attitude, by observing those conceptualized self- experiences from the perspective of a third party, and actively dealing with negative emotional events. As a protective factor (33, 34), psychological flexibility may affect the link between state anxiety and mental health through a moderating effect and can help resist the adverse effects caused by trauma (35). It is considered as an adaptive coping strategy and plays an important role in recovering from adversity and stress (36). Therefore, cyberloafing, individuals with high level of psychological flexibility can pay attention to the current experience and feelings with a receptive attitude, which lead to improved physical and mental functions and reduced level of state anxiety; in comparison, individuals with low psychological flexibility have a more rigid thinking mode, which would lead to a tendency to fall into and be trapped with negative emotions and cognition, thus intensifying their state anxiety. Based on the analysis above, this study puts forward the following assumptions.

H5: Psychological flexibility negatively moderates the relationship between cyberloafing and state anxiety. The stronger an individual's psychological flexibility, the weaker the positive relationship between cyberloafing and state anxiety. And the weaker an individual's psychological flexibility, the stronger the positive relationship between cyberloafing and state anxiety.

The relationships demonstrated by H4 and H5 further reveals the moderated mediation model, that is, the mediating effect of state anxiety between cyberloafing and the sense of meaning of life is strengthened under the condition of low psychological flexibility. Based on the above, this study constructs a moderated mediation model with an overall theoretical framework shown in Figure 1.

H6: Psychological flexibility moderates the mediating effect of state anxiety between cyberloafing and sense of life meaning, that is, the stronger the psychological flexibility of college students, the weaker the mediating effect of state anxiety; while the weaker the psychological flexibility of college students, the stronger the mediating effect of state anxiety.


[image: Figure 1]
FIGURE 1
 Theoretical model.





Methods


Participants

The study hosted a questionnaire on an online survey platform (Survey Star, www.wjx.com). Completion of the questionnaire was voluntary and anonymity was assured. Since common method bias may inflate the correlations among variables and reduce the accuracy of our conclusions, we created a temporal separation by introducing a time lag between the measurement (37). Our data was collected at three phases, separated by about 2 weeks. In Time-1 (End of October 2021), participants were requested respond to some demographic questions (including gender, age and the experience of using the network) and to evaluate the level of cyberloafing and their own level of psychological flexibility. One thousand one hundred and thirty seven questionnaires were collected, and 1,109 valid questionnaires were obtained after excluding invalid ones. In Time-2 (Mid November 2021), the survey was conducted following the same procedures, with participants being requested to assess their state anxiety. In this phase, 1,031 valid samples were collected. In Time-3 (Early December 2021), participants were requested to evaluate their sense of meaning of life. Finally, a total of 964 valid questionnaires were obtained. The overall data return rate was 84.8%.

Among the valid participants, 39.32% were male, 60.68% were female, the average age was 18.67 years (SD = 1.36). As for the experience of using network, 12.1% of participating students had an experience of network using of <5 years; 53.2% of them had 5-to-10-year experience, and 34.6% of them have used network for more than 10 years.



Measures
 
Cyberloafing

Cyberloafing was measured by the original cyberloafing scale, which was designed by Van Doorn (38). The questionnaire consisted of two dimensions and only the activity dimension was used in our study. The activity dimension was referred to as the specific activities that individuals can participate through the Internet, which could be divided into four types (social activities, information activities, leisure activities and virtual emotional activities). The activity dimension subscale contained 12 items, 3 for each activity type; for example: “I engage in cyberloafing in order to maintain social network” (social activity); “I engage in cyberloafing in order to search for information” (informational activity); “I engage in cyberloafing in order to play an online game” (leisure activity); “I engage in cyberloafing in order to shop online” (virtual emotional activity). The scale was scored from 1 (strongly disagree) to 5 (strongly agree). The Cronbach's α for this measure was 0.89.



State anxiety

State anxiety was measured by the subscale of the State-Trait Anxiety Inventory (STAI) (39), which was revised by Li and Qian (40). The questionnaire consisted of 20 items, including 20 sentences (10 sentences describing negative emotions and 10 sentences describing positive emotions). An example item was “I feel afraid.” The scale was scored from 1 (strongly disagree) to 5 (strongly agree). The higher the score, the more severe the state anxiety; among the questions, 10 of them were reversely scored. The Cronbach's α for this measure was 0.92.



The sense of meaning of life

The sense of meaning of life was measured by the Meaning of Life Questionnaire (MLQ), which consisted of two aspects, the presence of meaning and the search for meaning. The scale measured the individual's experience of meaning in life and the motivation to search for meaning in life, respectively. Each subscale contained 5 items, such as “I understand my life's meaning” and “I am looking for something that makes my life feel meaningful.” The scale was scored from 1 (strongly disagree) to 5 (strongly agree) and higher scores indicate higher sense of meaning of life (41). The Cronbach's α for the overall scale was 0.91.



Psychological flexibility

Psychological flexibility was measured by the Acceptance and Action Questionnaire-2nd Edition (AAQ-II) (42), which was revised by Cao et al. (43) and had been extensively tested for reliability in China. The questionnaire consisted of 7 items. An example item was “It seems like most people are handling their lives better than I am.” The scale was scored from 1 (strongly disagree) to 5 (strongly agree), with higher scores after reverse scoring suggesting greater psychological flexibility. The Cronbach's α for the scale was 0.84.



Control variables

In this study, we controlled several demographic characteristics including gender, age and the experience of using the network. Gender was coded as a dummy variable (1 = male, 2 = female). Age was measured by the number of years. The experience of using the network was divided into 3 levels (1 = <5 years, 2 = 5 to 10 years, 3 = more than 10 years).




Data analysis

SPSS 25.0 and Amos 26.0 were used for data analysis and testing. Also, the Bootstrap method via SPSS macro program PROCESS V3.3 was applied. Firstly, in order to test the validity and calculate the Cronbach alpha coefficient to estimate internal consistency, confirmatory factor analysis was conducted by AMOS. Secondly, descriptive statistics and Pearson correlations were calculated among variables. Thirdly, PROCESS macro for SPSS (Model 4) was applied to examine the mediating effect of state anxiety, and PROCESS macro (Model 7) was applied to examine the moderating effect of psychological flexibility on the indirect relationship between cyberloafing and the sense of meaning of life. Meanwhile, demographic variables (gender, grade, experience of using the network) were controlled when we examined the mediating effect and moderating effect. The bootstrap confidence intervals (CIs) determine whether the effects in Model 4 and Model 7 are significant based on 5,000 random samples. An effect is regarded as significant if CIs do not include zero.




Results


Common method bias

The Harman single-factor test was used to test common method deviation (37). The results revealed that the mutation rate interpretation of the first factor was 28.63%, which was less than the critical value of 40%, indicating that there was no obvious deviation of common method in this study.

We compared our hypothesized model (i.e., model 4, the baseline four-factor model) with a three-factor model (i.e., model 3, combining cyberloafing and state anxiety), a two-factor model (i.e., model 2 combining cyberloafing and state anxiety and combining the sense of meaning of life and psychological flexibility), and a one-factor model combining all items (i.e., model 1) (Table 1). Considering the changes in chi-square (i.e., χ2), two major fit indicators [i.e., comparative fit index (CFI) and incremental fit index (IFI)], and root mean square error of approximation (RMSEA), our hypothesized four- factor model [with χ2/df = 2.41, IFI = 0.95, CFI = 0.95, and RMSEA = 0.04] showed better fit than other alternative models (44, 45). RMSEA < 0.05, and χ2/df < 3 indicated good model fit (46), while the other indices such as CFI, IFI > 0.90 can be construed as an acceptable fit (47). Therefore, the discriminant validity of the constructs was confirmed. This suggests that the participants of our survey could distinguish the focal constructs clearly.


TABLE 1 Results of confirmatory factor analysis of the measurement models.
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Descriptive statistics and correlation analysis

Mean value, standard deviations, Cronbach's alpha, and correlation coefficient of the variables are shown in Table 2. Correlation analysis showed that cyberloafing is significantly positively correlated with state anxiety (r = 0.33, p < 0.01) and negatively correlated with the sense of meaning of life (r = −0.16, p < 0.01); state anxiety is significantly negatively correlated with the sense of meaning of life (r = −0.20, p < 0.01). Thus, these results preliminarily support the subsequent regression analysis.


TABLE 2 Descriptive statistics and correlation analysis.
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Hypotheses testing

Model 4 (a simple mediation model) in the SPSS expansion macro-PROCESS prepared by Hayes (48) was used to test the mediating effect of state anxiety on the relationship between cyberloafing and the sense of meaning of life. Cyberloafing was a significant predictor of the state anxiety (β = 0.34, SE = 0.01, p < 0.01) and the sense of meaning of life (β = −0.17, SE= 0.03, p < 0.01). State anxiety was a significant predictor of the sense of meaning of life (β = −0.20, SE = 0.03, p < 0.01). Results of the bootstrapping test (β = −0.16, SE = 0.03, p < 0.01) supported that CI did not contain zero. Therefore, the hypothesis that state anxiety plays a partial mediating role in the relationship between cyberloafing and the sense of meaning of life was supported. The direct (−0.11) and mediated (−0.05) prediction effects accounted for 68.75 and 31.25% of the overall effect, respectively.

In the second step, we employed Model 7 in the SPSS extension macro, and the moderated mediation model was tested. As shown in Table 3, after inputting psychological flexibility into the model, the interaction between cyberloafing and psychological flexibility was a significant predictor of state anxiety (Cyberloafing × Psychological flexibility: β = −0.26, SE = 0.03, p < 0.01), indicating that psychological flexibility moderated the relationship between cyberloafing and state anxiety (Model 1). All results are presented in Figure 2.


TABLE 3 Moderated mediation effect analysis.
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FIGURE 2
 The moderated mediation model.


In addition, we plotted the interaction effects at different levels (i.e., +1 SD or −1 SD) of psychological flexibility using the recommendation of Aiken and West (49). Figure 3 shows that cyberloafing is more positively related to state anxiety when psychological flexibility is low rather than high. Accordingly, the hypothesis that the moderating effect of psychological flexibility on the cyberloafing–state anxiety relationship was supported.


[image: Figure 3]
FIGURE 3
 Schematic diagram of interaction effect (state anxiety).


We further estimated the conditional indirect effect of cyberloafing on the sense of meaning of life via state anxiety across levels of psychological flexibility by bootstrapping the bias-corrected CI. The results are presented in Table 4. The indirect effect of cyberloafing on the sense of meaning of life through state anxiety was stronger and significant at a low level of psychological flexibility (effect size = −0.08, 95% bias-corrected CI from−0.13 to−0.03), but was weaker at a high level of psychological flexibility (effect size = −0.00, 95% bias-corrected CI from−0.01 to 0.01). Thus, hypothesis that psychological flexibility moderates the mediating effect of state anxiety between cyberloafing and sense of life meaning was supported.


TABLE 4 Results for conditional indirect effect across levels of psychological flexibility.
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Discussion


Result analysis

Based on the social displacement hypothesis and the stress transactional model, this paper discusses the impact of college students' cyberloafing on the sense of meaning of life through state anxiety.

Firstly, this study found that cyberloafing has a significant negative effect on college students' sense of meaning of life. With the application of the Internet in the classroom, it brings convenience to learning, but it also brings some disadvantages. Cyberloafing on the Internet brings temporary pleasure, but it causes deeper academic problems (50). This is due to the fact that cyberloafing while studying has occupied a portion of college students' time which should have been devoted in academic and social activities; the consumption of scarce attention resources by cyberloafing has resulted in a sense of loss and helplessness (16), which creates a negative impact on the sense of meaning of life (27, 28). This finding has verified previous research (7) to a certain extent. More importantly, problematic network behaviors could cause college students to lose the pursuit of life and the meaning of life (18), which may be one of the reasons why contemporary youth lack a sense of meaning in life. Therefore, how to guide college students to use the Internet more reasonably in class, and better allocate attention and study time, is a problem that educators have to face.

Secondly, our results show that state anxiety partially mediates the relationship between cyberloafing and the sense of meaning of life. That is, as a problematic network using behavior (3), cyberloafing consumes resources and tends to cause college students' negative emotions such as stress and state anxiety, thus reducing their sense of meaning of life. This conclusion is consistent with the findings of Becker et al. (13), that is, cyberloafing could lead to higher level of social anxiety among college students. With the occurrence of social anxiety, college students' subjective wellbeing and sense of meaning of life will also decline (24). Therefore, it is of great significance for college students to maintain a stable and peaceful mental state in their daily study and life and learn to reduce their anxiety.

Finally, psychological flexibility can moderate the relationship between cyberloafing and state anxiety. In particular, by testing the moderated mediation model, this study further shows that psychological flexibility negatively moderates the mediating effect of state anxiety on the relationship between cyberloafing and sense of meaning of life. Specifically, individuals with high level of psychological flexibility have more effective adaptive and coping strategies and can better recover from the stressful situation of cyberloafing (36), therefore, their level of state anxiety can be reduced and their sense of value and meaning in life can be maintained and improved.



Theoretical significance

The theoretical significance of this paper can be reflected in the following three aspects. First, extant researches on cyberloafing at home and abroad mainly focus on the field of organizational behaviors within firms, while there are few empirical studies carried out in the context of the educational situation. This study focuses on the impact of college students' cyberloafing on the sense of meaning of life, which has expanded the research scope on cyberloafing and has revealed a hypothesized internal mechanism of this negative impact; this has, to some extent, contributed to the development of the cyberloafing field. Second, although there are numerous studies on the sense of meaning of life both at home and abroad, previous studies mainly focus on the impact of the sense of meaning of life on other variables, while hardly has any studies turn their research lenses toward the antecedent variables of the sense of meaning of life and the individual factors affecting the generation of the sense of meaning. This study reveals a possible mechanism of cyberloafing on the sense of meaning of life based on the social displacement theory, which has provided a brand-new perspective for the study of the influencing factors of meaning of life. Third, this study has introduced the variable of psychological flexibility to explore the causes of the sense of meaning of life, which has not only enriched the existing research on the sense of meaning of life, but also has provided a reasonable approach to construct the theoretical system of the sense of meaning of life.



Practical implication

Firstly, this study found that college students' cyberloafing will negatively affect their sense of meaning of life. It is extremely necessary to guide them to use the Internet reasonably and moderately, enhance their self-control ability, and remind them of the potential harm of excessive cyberloafing; meanwhile, it is also necessary to exert the influence of mutual support and encouragement of peers to contribute to the formation of a good learning atmosphere and reduce cyberloafing behavior.

Secondly, the important intermediary mechanism of state anxiety found in this study requires educators to pay active attention to the mental health and emotional state of college students, and effectively intervene their negative emotions through activities such as individual or group psychological counseling, emotional management lectures, mental health therapies and so on, so as to enhance college students' ability of emotional adjustment and provide supportive measures for the maintenance of their good emotional state.

Finally, this study also shows that there exist individual disparities as regard to the mechanism of cyberloafing. Individuals with low level of psychological flexibility tend to adopt more rigid and negative coping styles, resulting in more anxiety; while individuals with high level of psychological flexibility tend to more easily give up their defense against the current situation, feel and experience their current thoughts and feelings, and alleviate their own anxiety. College students are advised to avoid falling into the trap thinking and complaining about the negative results brought by cyberloafing; instead, they should accept the current situation, switch to a more positive way of thinking, and maintain and enhance their own sense of meaning of life. Therefore, educators are advised to provide relevant trainings aiming at enhancing the psychological strength for college students with low level of psychological flexibility, and carry out necessary activities of psychological adjustment, through which the psychological flexibility of such college students can be improved.



Limitations and prospects

First, the utilization of time-lagged data in this paper cannot guarantee very clear evaluation of the causal relationship among variables, which would inevitably result in inaccurate research conclusions. Future research is suggested to adopt a longitudinal research method to reduce homologous deviation and further improve the validity of conclusions. Second, due to the limitations in time, manpower and resources, the scope of this study is relatively limited. Future research can improve the external validity of conclusions by expanding the source and scope of samples. Third, this study found that state anxiety plays a partial mediating role between cyberloafing and sense of life meaning, which indicates the existence of other mediating variables. Future research can be carried out to explore other types of variables, such as satisfaction from basic psychological needs and so on.
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Objective: The objective of this study is to explore the association of problem gambling with demographics, psychological distress, and gaming behavior in young adult gacha gamers in Hong Kong.

Materials and methods: Cross-sectional data was collected in the first and fifth waves of COVID-19 pandemic in Hong Kong online. Participants who aged 18–25 years and had been playing gacha games over the past 12 months were recruited. Stepwise multiple regression was used to explore the association among risk of problem gambling, gaming behavior, participation in gaming activities and psychological distress. A two-sided p-value <0.05 was considered as statistical significance.

Results: Three hundred and thirty-seven completed questionnaires were received with no missing data. 34.7% (n = 117) of the participants had non/low-risk of problem gambling. About 40% (n = 136) of them had moderate-risk and the remaining 25% (n = 84) were at high risk of problem gambling. A higher proportion of female participants (78.6%) were found in high-risk group as compared to 39.7% and 55.6% only in the non/low-risk and moderate-risk groups, respectively. The regression model (R2 = 0.513, F = 71.895, p < 0.001) showed that 51.3% of the variance of the total problem gambling score could be explained by stress, anxiety, monthly expenses on gacha purchases, number of motives for gacha purchase and number of gambling activities engaged.

Conclusion: The present study provides empirical evidence to support the association between problem gambling and microtransaction especially for gacha which is the most popular type of video game microtransaction in Asia. The established regression model suggests that gacha gamers with higher risk of problem gambling tend to have greater stress, higher anxiety level, spend more on gacha purchase, have more motives for gacha purchases and engage in more gambling activities. In contrast to the extant literature, higher proportion of female participants in high-risk group indicates that female gacha gamers are also at very high risk of becoming problem gamblers.
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Introduction

Microtransaction is the mainstream to monetize gaming activities in gaming industry. As of 2018, 50–91% of the highest grossing mobile games in United Kingdom, Australia and China contain microtransactions (1–3). Gacha and loot box are the two common forms of video game microtransaction dominant in Asian and Western regions, respectively. Both share a similarity that game players have to pay for the chance of obtaining virtual items that could advance the game progress or enhance character abilities (4). In Asian region, gacha is currently predominant in the mobile game market especially in Freemium (i.e., free-to-play) games. It replicates the feature of capsule toy vending machines popularized in Japan where gacha gamers pay to obtain in-game randomized virtual items such as weapons and costumes that can enhance the power and appearance of their game avatar. The virtual items’ degree of rarity is determined and controlled by gaming companies (4, 5). The popularity of gacha can be glimpsed from the market share and rapidly growing revenue of mobile game market. The domestic Chinese game market was projected to reach US$42billion in revenue by 2022 and over one quarter of the global mobile gaming revenue comes from China (6). In 2020, 78% of the total revenue of digital games spending came from Freemium games and 58% of the digital game spending occurred on smartphones (7). The total revenue of Hong Kong mobile game market increased dramatically from HK$15 million in 2010 to HK$44.6 million in 2014 (8). The increased possession of smartphones facilitate participation in gacha games. A report showed that 86.3% of Hong Kong gamers used smartphone most frequently as their primary gaming device (9). It is estimated that among the two million game players in Hong Kong, 15% of them play gacha games (10).

The chance-based item-purchasing process of video game microtransaction, which is closely connected to the opportunity of winning games, is compelling to gamers and could promote gambling among game players (11). Social media has frequently reported the excessive spending on gacha games in adolescents and young adults which result in gambling and emotional problems (12). About 30% of gacha game players are students with no income or monthly income less than HK$5,000 (12). They spend from HK$2,000 to up to HK$10,000 per month (13). Gambling cases caused by uncontrollable gacha purchases have increased drastically. The number of reported gambling cases due to gacha purchases in the first quarter of 2019 was 70% of the total cases in the preceding year (14).

Adolescents and young adults who participate in video game microtransaction have been identified as the most susceptible group for problem gambling. Empirical evidence has shown that the prevalence of problem gambling in adolescents and young adults is higher than the other age groups (15). Studies in Europe and United States have shown that among the 63.82% of adolescents and young adults who participated in gambling activities, 4–7% of them manifested serious gambling symptoms and 10–15% of them were at risk for developing serious gambling problem (16). In addition, they are the dominant consumers for video games, 50–60% of which contain microtransactions to monetize gaming activities (1–3, 17, 18). And 62.6–94.9% of these mobile games were deemed suitable for adolescents aged 12 years or above (19). Relatedly, recent statistics for loot box showed that 36%–46% of video game players make in-game purchases (20, 21). This phenomenon was believed to be amplified by the COVID-19 locally and internationally. Claesdotter-Knutsson et al. (22) reported that 16–39 years people showed increased engagement in loot box gaming during COVID-19 pandemic in Sweden. Similar statistics were found in Hong Kong. During the COVID-19 pandemic, nearly all normal economic activities were suspended. People worked and studied online at home. Adolescents and young adults were forced to stay at home most of the time with very limited outdoor activities but playing games to kill time (13). A recent local report about gacha gaming behavior in adolescents and adults showed that over half of them spend 3 h or more to play gacha games every day (13). These findings are alarming to stakeholders including social and healthcare professionals as the gambling behavior developed at a young age is likely to continue and be amplified, eventually resulting some form of gambling disorder (23). Thus, there is a pressing need to recognize young adult gacha game players predisposition to problem gambling.

Gambling disorder is a non-substance-related mental disorder listed in the Fifth Edition of the Diagnostic and Statistical Manual of Mental Disorders (24). It is currently defined as persistent and recurrent engagement in gambling behavior that leads to clinically significant impairment or distress (24). Recent studies have shown that video game microtransactions are associated with a greater risk of problem gambling (25–30). Systematic reviews, meta-analyses, and cross-sectional studies have reported a significant relationship between problem gambling and video game microtransaction, mainly through loot box (31–37) but rarely with gacha. For example, Garea et al. (36) and Delfabbro and Cairns (30) found a significant small-to-moderate positive relationship between loot box spending and gambling symptoms. One cross-sectional study reported a moderate-to-large effect for the relationship between loot box purchase and problem gambling in a sample of older adults (18). While many studies have recruited adolescent samples, e.g., Kristiansen and Severin (32) and Zendle et al. (18), only a few have focused on young adults (38, 39).

Although spending on video game microtransactions is often the major focus in the extant literature concerning problem gambling in video game microtransactions, it appears that it is not the only predisposing factor for problem gambling among gamers. Some researchers have attempted to determine problem gambling’s relationship with other gaming-related behavior, such as the symptoms of problem gaming and the motives behind video game microtransactions. Recent cross-sectional studies demonstrated a relationship between problem gaming and problem gambling such as King et al. (39) and Drummond et al. (40), with the former (39) revealing that problem gamblers are 5.62 times more likely to engage in problem gaming. A handful of studies identified loot box game players’ motives for conducting video game microtransactions. Motives that were positively correlated with loot box spending were mostly connected to social recognition, excitement, obtaining specific items/characters, gaining privileges to progress in a game, among others (18, 31, 37). Enhancing self-esteem was also found to be positively correlated with loot box purchase (37).

In addition, researchers examined the risk of problem gambling in terms of gamers’ psychological wellbeing. Studies on loot box spending found that both positive and negative moods, as well as psychological distress were positively associated with loot box spending (37). Depression and anxiety were often reported to be associated with more loot box spending as well as symptoms of problem gaming and problem gambling (35, 41–43). Behavioral factors such as coping strategies, inattention, and conduct problems were also associated with more in-game item purchases and symptoms of problem gaming and gambling (42, 44). Furthermore, male gamers were found, by and large, to spend more on loot box as compared to female gamers (15, 25, 32, 37, 41, 45–47). Gamers with habits of online gambling and other gambling activities also had a higher risk of problem gambling (28, 48).

Apparently, whether gamers who participate in video game microtransactions will become problem gamblers depends on multiple factors. Some researchers have suggested that factors potentially contributing to the relationship between problem gambling and video game microtransactions should be considered altogether when exploring the relationship of problem gambling with video game microtransactions (30, 34). In addition, the studies conducted so far are mainly in Western samples, so the generalizability of these findings to Chinese samples is still under-investigated as studies have shown that there are significant cultural differences in gambling behavior (49, 50). Furthermore, as highlighted earlier, previous studies related to problem gambling in video game microtransactions focused on loot box but rarely gacha. The inherent differences between gacha and loot box may further limit the generalizability of the findings in previous studies. For example, gacha is mostly found in Freemium mobile games that are built on in-game item purchases and is the primary monetization strategy while loot box is often found in PC and console and is an additional monetization element besides selling the games themselves (4). In comparison to loot box, gacha has more varieties to attract gamers to pay for the games such as Box Gacha (virtual box of set items with known probabilities), Sugoroku Gacha (A gacha acts like a dice which then allowed the player to move on a board to unlock special items). Hence, the present study aimed to investigate the relationship between problem gambling and gacha with a broader spectrum by constructing a model to predict the risk of problem gambling according to demographics, gaming behavior, and psychological distress in gacha gamers.

The study objectives are as follows:


1.to explore the gacha gaming behavior and risk of problem gambling in Chinese young adults in Hong Kong and

2.to investigate the relationship between risk of problem gambling, gacha gaming behavior, demographics, and psychological distress in Chinese young adult gacha gamers.





Materials and methods


Study design and participants

An anonymous cross-sectional online survey was conducted in two periods: January to March of 2020 and January and March of 2022. The former period was the initial outbreak of COVID-19 in Hong Kong and the latter period was the fifth wave of COVID-19 in Hong Kong. Convenience sampling method was adopted to recruit eligible participants online. The project was promoted at three local universities/tertiary institutions as well as on local online gaming forums. Emails were sent to target students to complete the online survey in the participating universities/tertiary institutions. Students were encouraged to disseminate the online survey to their peers if they meet the selection criteria. The inclusion criteria were individuals (1) aged 18–25 years old (2) who had been playing gacha games over the past 12 months. The exclusion criterion was that individuals who cannot read Chinese. The online survey requested participants answer every question, so there was no missing data in the dataset. The minimum sample size required to achieve a study power of 0.8, alpha of 0.05, and medium effect size for association (f2 = 0.15) is 91 for five independent variables (51). A total of 337 participants were recruited over the aforementioned recruitment periods, thus giving the sufficient power for analysis.

Before commencing the online survey, the study objectives were clearly described to participants. All participants had to click the box “agree to participate in this study” to indicate their agreement to voluntarily participate in the study prior to starting the survey. Ethics approval of this study was obtained from the ethics committee of the corresponding author’s affiliated institution.



Measures


Dependent variable

Risk of problem gambling was measured using the Problem Gambling Severity Index – Chinese version (PGSI-C). The PGSI-C is a 9-item questionnaire measuring one’s risk of problem gambling according to his/her gambling behavior and corresponding adverse consequences (52). It was translated from the original English version developed by Ferris and Wynne (53). Each item is rated via a 4-point Likert scale (0 = “never” to 3 = “almost always”). The total PGSI-C score is computed by summating all item ratings, with a score range of 0 to 27. The total PGSI-C score could also be categorized into three levels of gambling risk: (1) 0–2 = non/low-risk problem gambler; (2) 3–7 = moderate-risk problem gambler; and (3) ≥ 8 = high-risk problem gambler.

The PGSI-C was validated by Loo et al. in the Chinese adult population (52). The results showed good concurrent, discriminant, and predictive validity. Concurrent validity was measured by comparing the correlations of PGSI-C with other gambling scales such as South Oaks Gambling Screen, The Gambling Related Cognitions Scale, with r ranging from 0.34 to 0.53. Discriminant validity was investigated by examining whether PGSI-C discriminated between non-problem gamblers and possible problem gamblers. The discriminant function had significant difference between non-problem and possible problem gambling groups (Wilk’s Lambda = 0.60, χ2 = 197.68, df = 3, p < 0.001). Hierarchical multiple regression analysis was conducted to investigate the predictive validity of PGSI-C. The model explained 28.1% of the variance (adjusted R2 = 0.281, p < 0.001), with 26.5% variance explained by PGSI-C. In addition, Cronbach’s alpha of the PGSI-C was 0.77 (52). As PGSI-C was originally developed for screening general gambling activities, the authors had modified a few words on some items to fit the context of gacha games. Face validity and test-retest reliability were undertaken to ensure the modified version was comprehensible to the target population and sufficiently reliable. Twelve university students meeting the described selection criteria were recruited to complete the modified survey twice with a 2-week interval. The results demonstrated excellent test-retest reliability with an r of 0.954.



Independent variables


Psychological distress

Psychological distress was operationalized by the Depression, Anxiety and Stress 21 – Chinese version (DASS-21-C). The DASS-21-C was translated and validated by Gong et al. (54) based on the original English version established by Lovibond and Lovibond (55). The questionnaire consists of three subscales consisting of seven items each: Depression (items 3, 5, 10, 13, 16, 17, 21), Anxiety (items 2, 4, 7, 9, 15, 19, 20), and Stress (items 1, 6, 8, 11, 12, 14, 18). Respondents rate the items based on their experience in the past week on a 4-point Likert scale from 0 (“did not apply to me at all”) to 3 (“applied to me very much or most of the time”). Subscale scores are calculated by summing the ratings of the corresponding seven items and then multiplying by 2. The subscales range from 0 to 42 with higher scores indicating more symptoms. The DASS-21-C was found to have good psychometric properties. Cronbach’s alphas for depression, anxiety, and stress subscales were 0.896, 0.859, and 0.873, respectively, which indicate good internal consistency for each subscale (56). Moderate convergent validity of the Depression and Anxiety subscales was demonstrated via significant correlations with the Chinese Beck Depression Inventory (r = 0.64) and the Chinese State-Trait Anxiety Inventory (r = 0.41), respectively. Confirmatory factor analyses supported the original 3-factor model (non-normed fit index = 0.964, comparative fit index = 0.968 and root mean square of approximation = 0.079) (57). The test-retest reliabilities (r) of the depression, anxiety and stress subscales were 0.867, 0.917, and 0.913 respectively.



Gaming behavior

Gaming behavior was measured via three items: (1) average daily time spent playing gacha purchase in terms of hours; (2) average monthly expenses for gacha purchases; and (3) motives for gacha purchases. The first two items were ordinal data and referred to the experience in the past year. In contrast, motives for gacha purchases were nominal data. Participants could select more than one choice on the list provided.



Demographics and participation in gambling activities

Age, gender (male/female), and educational level (secondary school, diploma/certificate, associate degree/higher diploma, bachelor’s degree or above) were collected as they were reported to be associated with the risk of problem gambling in video game microtransactions. In addition, participation in gambling activities was included to measure the number and types of gambling activities (other than video game microtransactions) participants have engaged over the past year, such as football betting, lottery, horse racing, online gambling activities, etc. The gambling items were devised with reference to a local study about Hong Kong people’s participation in gambling activities (58). Age was continuous data. Gender and participation in gambling activities were nominal data and educational level was ordinal.





Statistical analysis

The data analysis was performed using the SPSS version 26.0. Descriptive statistics were calculated to describe demographic variables, participation in gambling activities, gaming behavior, and psychological distress among the three levels of problem gamblers. Means and standard deviations or median and interquartile ranges were reported for continuous variables. Frequencies and percentages were computed for categorical and ordinal variables. To compare study variables with the three levels of problem gambling, the following tests were used: chi-squared test (nominal variables); one-way analysis of variance (ANOVA) or Kruskal-Wallis one-way ANOVA (continuous and ordinal variables) and adjusted by Bonferroni correction for multiple tests. Spearman’s rank correlation analysis was performed to test the correlation between the risk of problem gambling (i.e., total PGSI score) and other study variables. Stepwise multiple regression analysis was used to model the relationship among the total PGSI score, demographic variables, gaming behavior, participation in gambling activities, and psychological distress. A two-sided p value below 0.05 was considered statistically significant.




Results

A total of 337 completed online surveys were returned with no missing data. Among all the participants, 34.7% (n = 117) had no or a low risk, 40.4% (n = 136) had a moderate risk, and 24.9% (n = 84) had a high-risk of problem gambling. There was a significant difference in age and gender among the three levels of problem gambling (p = 0.001 and <0.001, respectively). High-risk problem gamblers were significantly older than those in the non/low-risk and moderate-risk groups (p = 0.001 and 0.004, respectively). In addition, a higher proportion of females (78.6%) was found in the high-risk group compared to the other two groups, which ranged from approximately 39–55%.

All study variables were found to have significant differences among the three problem gambling groups. As compared with the non/low-risk and moderate-risk gamblers, high-risk gamblers were found to participate significantly more in gambling activities and have more motives for gacha purchase. In terms of daily time spent and monthly expenses for gacha purchases, high-risk gamblers spent significantly more time and money on gacha games compared to participants in the other two groups (p < 0.001). Approximately 60–80% of participants in the non/low-risk and moderate-risk problem gambling groups spent less than 4 h per day on playing gacha games. Conversely, about 55% of high-risk problem gamblers played gacha games for more than 4 h a day.

Regarding monthly spending on gacha purchases, 74–93% of non/low-risk and moderate-risk problem gamblers spent USD $50 or less on gacha games. In contrast, approximately 65% of high-risk problem gamblers spent over USD $50 every month on gacha purchases. Among them, 25% reported spending more than USD $200 per month. Furthermore, high-risk problem gamblers had significantly higher scores for the three DASS-21-C subscales compared to the other two groups (p = 0.000). Their median scores for depression, anxiety, and stress were 16, 13, and 18, respectively, thus indicating that high-risk problem gamblers exhibit moderate levels of depression, anxiety and stress, as suggested by Lovibond and Lovibond (55). Table 1 summarizes the comparison among the three risk levels of problem gambling in terms of demographic variables, gaming behavior, and psychological variables.


TABLE 1    Comparison among the three risk levels of problem gambling for demographic and independent variables (N=337).

[image: Table 1]

Table 2 describes the motives for gacha purchase. The study found that all motives were significantly different among the three groups except for “no specific purposes” and “support income of gaming companies.” High-risk problem gamblers exhibited the highest percentages in the following motives: felt excited (69%), gained social recognition (63.1%), obtained what friends had had (59.5%), sped up the game progress (59.5%), obtained favorite virtual items (91.7%), and seized the time-limited offer (61.9%).


TABLE 2    Comparison of motives for gacha purchase among three levels of problem gambling.

[image: Table 2]

The total PGSI score was positively correlated with age (r = 0.196, p < 0.001); daily time spent on gacha purchase (r = 0.259, p < 0.001); monthly expenses for gacha purchase (r = 0.478, p < 0.001); participation in gambling activities (r = 0.168, p = 0.002); motives for gacha purchase (r = 0.465, p < 0.001); and stress, anxiety, and depression subscale scores (r = 0.496, 0.437, and 0.337, p < 0.001, respectively). Only educational level was negatively correlated with the total PGSI score (r = -0.098, p < 0.05). Table 3 presents the correlations among the variables.


TABLE 3    Correlations between total PGSI score and study variables (N=337).
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Relationship among risk of problem gambling, demographics, gaming behavior, and psychological distress

Table 4 summarizes the regression model for predicting the risk of problem gambling with demographics and other study variables. The R-squared value (R2 = 0.521) for the regression was significantly different from 0 [F(5,331) = 71.895, p < 0.001]. The overall model accounted for 52.1% of the variance of total PGSI scores, thus suggesting that 52.1% of the variance of the total PGSI score could be explained by the following five variables in the model: stress (16% unique variance), monthly expenses on gacha purchase (11.5% unique variance), number of gacha purchase motives (8.9% unique variance), anxiety (12.6% unique variance), and number of gambling activities participated (2.8% unique variance). The B coefficients showed that all five independent variables were significant predictors with none of the 95% confidence intervals being across 0. The constructed model thus suggests that gacha gamers who experience greater stress and anxiety, spend more on gacha purchases, have more motives for gacha purchases; and participate in more types of gambling activities have a tendency to be problem gamblers.


TABLE 4    Predictors of the total PGSI score modelled by stepwise multiple regression (N=337).
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Discussion


Gacha gaming behavior and risk of problem gambling

The current study found that nearly 80% of high-risk problem gamblers were female, which is more than double the percentage of females in the moderate-risk group. This is inconsistent with the extant literature, which largely presents male gamers as having higher problem gambling risk than their female counterparts (15, 25, 45). The incongruent findings between present and previous studies could be explained by the pandemic situation in Hong Kong during the period of data collection. Recent evidence has shown that females have higher stress levels and were more likely to have depression and anxiety compared to males during the COVID-19 pandemic (59–62). Also, psychological distress is one of the factors reported to be associated with problem gambling in females (63). Therefore, the pandemic-induced stress and other psychological distress may make female participants more susceptible to problem gambling. As the percentage of female mobile gamers has been progressively increasing over the past ten years, i.e., from 38 to 46%, it is foreseeable that more female gamers may engage in mobile games with microtransactions (64). Accordingly, healthcare providers must pay special attention to female gamers who are under stressful situations and offer preventive measures such as fostering their coping efficacy to improve their psychological well-being (59).

The present study found that high-risk problem gamblers did spend significantly more time on gaming compared to the non/low-risk and moderate-risk groups. Nearly 55% of high-risk problem gamblers spent four or more hours (equivalent to ≥28 h/week) playing gacha games every day, which exceeds the duration reported by King et al. for gamers playing Fortnite (a kind of Freemium game) with a weekly playtime of 21.4 h (65). Although daily time spent on gacha games is not a significant predictor for problem gambling, this finding may alert healthcare professionals to the fact that gacha gamers may have problem gambling issues if they spend 4 h or more on gaming each day. It is also consistent with a local survey that over 50% of gacha gamers spent 3 h or above on gaming every day (9). Recent statistics (66) showed that Asian gamers spend much more time on gaming compared to the global weekly gaming time for all individuals, regardless of geography (8.45 h/week). China was ranked the first (12.69 h/week), followed by Vietnam (10.16 h/week) and India (8.61 h/week). Asian gamers, especially Chinese, are therefore at the greatest risk of problem gambling. The risk of becoming a problem gambler may have further increased during the pandemic given that people’s video game playtimes during the pandemic increased by 42% in the Asia-Pacific region (67). One point worthy noting is that the average daily hours spent gaming in the present study was much higher than those reported in other studies. The reasons for that are (1) the present study reported the daily hours spent on gaming according to the three risk levels of problem gambling but did not mix them together; (2) the study focused on time spent playing gacha games but not all kinds of video games; and (3) the study was conducted at the peaks of the COVID-19 pandemic in Hong Kong, during which all schools, including university/tertiary institutions, either switched to online learning or temporarily suspended classes. In addition, many economic activities were partially or totally suspended. More free time at home may have resulted in spending more time on video gaming in the young adult population.



Relationship between risk of problem gambling, gaming behavior, and psychological distress

Unlike time spent on gacha games, monthly expenses on gacha purchases and motives are positively associated with the risk of problem gambling. This suggests that gamers would have a higher risk of problem gambling if they spend more on gacha games and have more motives for gacha purchases. The positive association between spending on gacha purchase and risk of gambling is supported by previous studies for loot box (33, 36, 40, 68). Garea et al. found a positive correlation between loot box spending and gambling symptoms (36). Drummond et al. found that the association between loot box spending and problem gambling symptoms was significant (40). The motives that were found to exist in significantly higher proportions in the high-risk group than in the other two groups are related to social recognition and stress relief, such as feeling relaxed, gaining social recognition, and want what their peers have. Similar motives were identified in Zendle et al. (18). This finding is also supported by previous studies. In a study of Swedish adolescents, Hellostrom et al. (69), found that gaming for escape, gain social status, or to pacify others rather than time spent gaming was associated with an increased risk of problem gambling and other negative consequences. Lelonek-Kuleta and Bartczuk found that an escape-type coping strategy was associated with a higher risk of gambling disorders in E-sport gamers (70).

Approximately 65% of the participants in the high-risk group reported spending USD $51 or more every month on gacha purchases, among which 25% had spent an astonishing more than USD $200 per month. It is similar to the local report that about 75% participants with an average of 26.8 years spent USD$125 or below for gacha purchase under COVID-19 pandemic (9). The significantly higher spending on gacha in the high-risk group may be attributable to their intention to gain recognition among peers or cope with stress (27, 31, 71). Using distractions such as gaming to cope with stress is an emotion-focused coping strategy. If gacha gamers are used to adopting emotion-focused strategies to cope with stress, they may have a higher problem gambling risk. Furthermore, those categorized as high sensation seekers are also more likely to become problem gamblers as a significantly higher proportion of those in the high-risk group reported feeling excited as a factor compared to the other two groups. Stress and anxiety are another two factors that significantly contributed to predicting the risk of problem gambling. Their positive association indicates that higher stress and anxiety levels would lead to higher risk of problem gambling, which is congruent with previous studies related to loot box (35, 41–43, 68). In response, healthcare professionals should focus on building up gacha gamers’ internal and external resources to manage stress so as to consolidate their resilience against stressful situations or environments. In addition, a proper stress management approach could reduce gamers’ stress and anxiety. It is especially important in these last few years as the COVID-19 pandemic has greatly hampered normal economic activities and people’s daily lives. The World Health Organization recently published a scientific brief presenting the impacts of the COVID-19 pandemic on mental health worldwide. Anxiety disorders were found to have increased by about 25.6% under the COVID-19 pandemic (62). By age, young adults those aged 20–24 years were more affected than older adults (62). These statistics echo those of the present findings in which 25% of the study participants (all in the high-risk group) were found to have moderate stress, anxiety, and depression. Seemingly, the COVID-19 pandemic has greatly affected young adults’ psychological well-being. Accordingly, devising preventive measures targeted at gacha gamers who possess more risk factors of problem gambling belongs at the top of the agenda for mental health professionals, particularly given that there is still a long way to go before the COVID-19 pandemic ends.



Limitations

This study has several limitations. First, data was collected through a self-report survey. Consequently, although face validity and test-retest reliability were performed with satisfactory results prior to the main study, the collected data may be susceptible to social desirability bias. Second, the data collection was confined to Hong Kong. The demographic characteristics of young adults and the pandemic situation in Hong Kong may differ from those in Mainland China. Therefore, the results may not be generalizable to the context of Mainland China. Third, the predictive model was established with cross-sectional data. Causal relationship between the dependent and independent variables cannot be drawn. To verify the present model and widen the generalizability of the results, future studies should adopt a longitudinal approach. Sampling should be carried out in different provinces of Mainland China or even other Asian countries.



Practical implications

To the best of the researchers’ knowledge, previous studies largely focus on problem gambling among gamers participating in loot box purchases but not in gacha purchases. As gacha is the predominant form of video game microtransaction in the Asian gaming market, the research team initiated the present study to examine the association between problem gambling and gacha purchase in Chinese gamers. It is hoped that this study fills the gap in the existing body of knowledge related to problem gambling and video game microtransactions, especially pertaining to gacha. From a primary healthcare perspective, early identification of potentially high-risk gacha gamers can prevent persistent inappropriate in-game purchase behavior that may lead to gambling disorders. The results of the present study will add insights into the direction of preventing problem gambling in gacha gamers. From a research perspective, the model constructed in the present study might guide the direction of future gambling studies related to video game microtransaction.




Conclusion

The constructed regression model demonstrated that stress, anxiety, expenses on gacha purchases, number of motives for gacha purchase, and participation in gaming activities are five key contributing factors that can be utilized to predict problem gambling risk in young adult gacha gamers. Young adult gacha gamers experiencing greater stress and anxiety tend to spend more on gacha purchases, have more motives for gacha purchase, and participate in more gambling activities. This group is at a particularly higher risk of becoming problem gamblers. Additionally, the present study found a significantly higher proportion of female gamers exists in the high-risk problem gambling group, indicating that female gamers are inclined to be problem gamblers, especially under COVID-19 pandemic, than male gamers because females were more emotionally affected by the pandemic and suffered more stress and anxiety. The study findings shed light on the risk factors of becoming a problem gambler among young adult gacha gamers. The five contributing factors in the constructed model could facilitate stakeholders’ identification of young adult gacha gamers at risk of problem gambling in the community. Furthermore, social and healthcare professionals can develop targeted health education and promotion interventions, particularly those aimed at stress management and encouraging positive coping measures for those vulnerable gacha gamers before they become pathological gamblers. Further studies are needed to verify the causal relationships established in the constructed model using a longitudinal approach.
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Green space around the university campus is of paramount importance for emotional and psychological restorations in students. Positive emotions in students can be aroused when immersed in green space and naturalness. However, to what extent can perceived naturalness influence students' positive emotion remains unclear, especially in the context of COVID-19 countermeasures. This study, therefore, attempts to investigate in-depth the nature and strength of the relationships between students' positive emotion and their perceived naturalness, place attachment, and landscape preference, which are potentially varying across universities in different social and environmental contexts and different restrictions policies regarding the COVID-19 pandemic. A course of questionnaire-based surveys was administered on two university campuses in Heilongjiang and Hunan Provinces, China, resulting in 474 effective samples. Structural equation modeling was used to explore the hypothetical conceptual framework of latent variables and the indicators. The findings indicate that the higher students' perceived naturalness results in greater positive emotion. Students' perceived naturalness in green spaces of campus has a positive effect on their place attachment and landscape preference. Moreover, the difference between mediate effects of place attachment and landscape preference were addressed, which verifies the contextual influences.

KEYWORDS
  COVID-19, campus green spaces, positive emotion, perceived naturalness, place attachment, landscape preference, structural equation modeling


Introduction

As a public health issue, the global pandemic of COVID-19 poses a serious threat to the built environment and human health (1). Many countries have therefore adopted lockdown to restrict people's activities to varying degrees (2, 3). In China, university students successively returned to school in the fall of 2020. Still, the outdoor activities of students were limited in most universities in order to prevent the potential spread of the epidemic (4). Under this circumstance, some university students experienced a reduction in social activities and encountered other troubles, such as financial stresses and academic frustrations, which may cause negative outcomes regarding emotional and mental health (5). Recent research addressed that approximately 45% of Chinese students had mental health problems during the COVID-19 period (6). In fact, even before the COVID-19 period, university students' negative emotions and mental health problems were commonplace due to time pressure, competition, and the pressure to achieve good academic grades (7). Several studies showed that individuals who exhibit a high level of negative emotion often show more distress, anxiety, and dissatisfaction (8, 9). Conversely, positive emotion is thought to alleviate psychological disorders such as depression and anxiety for university students (10, 11). Hence, there is an urgent need to effectively employ preventive measures to help students with emotional regulation (12, 13).

The psycho-evolutionary theory suggests that people's emotions can be positively affected by observing the natural environment (14). As the main place of contact with nature for university students, the campus green spaces (CGSs) include lawns, woods, and other landscaped spaces available for students to meet their emotional and psychological needs (15–17). van den Bogerd et al. (18) summarized the restorative effects of the CGSs on university students' emotions, including “reducing harm,” “restoring capacities,” and “building capacities” (18), all of which involve students' perceived naturalness of the CGSs. A significant positive correlation between students' perceived naturalness and their restoration and health was evidenced (17), which indicates the effect of perceived naturalness in regulating students' emotions in the CGSs.

However, although green spaces have similar characteristics to a certain extent, it is not reasonable to regard the perceived naturalness of the CGSs in different areas as the same as students' restorations (19). Conceptually, the perceived naturalness in different regions is localized to cultural, social, and environmental contexts (20), involving place attachment and landscape preference (21, 22). Place attachment is defined as a complex emotional or psychological bond between an individual and the environment (23). Previous studies claim that features of the natural environment affect individuals' attachment to place (24). An increase in place attachment is thought to improve emotions and promote psychological recovery (25). It can be inferred that, when attachment decreases, emotional improvement and psychological recovery can also be disrupted. Moreover, place attachment includes an individual's sense of belonging and familiarity with the place, which is related to landscape preference (24). The degree to which people are attached to the natural environment can affect their degree of preference and emotional state (26). Students may have different degrees of place attachment and landscape preference for the CGSs in different regions, which may lead to differences in the mechanisms by which perceived naturalness affects students' restorations.

At present, university students from different regions of China have experienced different periods of lockdown. The perception of naturalness, emotions, and the level of stress are affected by the regulations depending on the varying intensity of COVID-19 spreads (27). Researchers confirmed that individuals who reported feeling nature deprived during the COVID-19 lockdown experienced more emotional swings and mental health problems (28). More importantly, the lockdown associated with COVID-19 provided a new way for individuals to perceive the value of green space (29). Their attachment to and preference for nature has been amplified, which may also have implications for the relationship between perceived naturalness and emotions. Thus, comparative research in different social and environmental contexts will help broaden our understanding of the relationships between perceived naturalness and emotions and the mental health of university students. However, few published studies compared the different effects of perceived naturalness on emotions across different regions. Studies have not yet explored the potential effects of perceived naturalness of the CGSs on university students' emotions and the related mediate effects of place attachment and landscape preference in the context of the COVID-19 pandemic.

This study aimed to explore the hypothetical effects of place attachment and landscape preference in the relationship between the perceived naturalness of CGSs and university students' positive emotions under the restriction policies and regulations to control the spread of the COVID-19 pandemic. We comparatively investigated the hypotheses considering the social and environmental differences between two universities in Hunan and Heilongjiang provinces, China. Due to the different epidemiological conditions during the COVID-19 period in China, these two universities imposed control regulations with different intensities. The findings are expected to provide up-to-date contextual insights into the relationship between perceived naturalness and positive emotion and to systematically understand the mechanism that perceived naturalness in CGSs evokes the student's positive emotion. Furthermore, the implications are expected to help the planning and management of university green spaces for improving the mental health and well-being of university students.



Conceptual framework


The effect of perceived naturalness and emotions

Perceived naturalness refers to the proximity of the landscape to the perceived natural state (30), while emotion is defined as a value judgment that relates external events to inner concerns (31). A wealth of evidence has been provided for verifying the relationship between the perceived naturalness of the CGSs and university students' emotions (17, 18). Many natural elements, such as abundant plant species and large areas of vegetation may help students improve their emotional state and mental health in their daily lives (32). For instance, Malekinezhad et al. (33) found that university students' perceptions of the campus with green qualities may enhance positive emotion and contribute to improving mental health (33). On the other hand, a lack of natural elements in the environment can lead to an increase in negative emotions such as anxiety, impulsiveness, and sadness among university students (34).

Literature studies on the COVID-19 pandemic revealed that natural deprivation associated with lockdown leads to restriction of physical activity and experience of negative emotions such as anxiety and depression among university students (27, 35). On the contrary, exposure to the natural environment during COVID-19 helps enhance an individual's perception of nature and reduces negative emotions such as anger, fear, and confusion (36). Despite the rapid control of COVID-19 in China in 2020, sporadic outbreaks and lockdowns are still occurring (37). Therefore, exploring how the perceived naturalness of the CGSs can affect university students' positive emotions during the COVID-19 pandemic. Due to differences in epidemic status and lockdown regulations, the relationship between the perceived naturalness of the CGSs and university students' positive emotions needs to be understood across social and environmental contexts (19, 38). Thus, this study proposed that hypothetical regional differences exist in the influences of the university students' perceived naturalness of CGSs on their positive emotions across different universities characterized by social and environmental features.



The mediate effect of place attachment

Place attachment, as place identification and place dependence, is a positive emotional connection established between people and places through memory and exposure to the environment (39, 40) is and associated with perceived naturalness (41). Higher perceived naturalness results in stronger attachment, more exposure, and experience with the added benefits of contact with nature (16, 17). For university students, natural environments are more popular than urban environments (42). The students' perceived naturalness of CGSs can lead to the development of place attachment (43). In contrast, the lack of natural elements around the campus causes the absence of students' perceived naturalness and place attachment (44).

As an emotional bond between people and important places, students' place attachment is linked to their emotions (44). Students' self-esteem and sense of belonging can be enhanced by place attachment, and their positive emotions, such as relaxation and happiness, can also be increased (45). Furthermore, place attachment is used to connect the perceived naturalness of CGSs and positive emotion (46). When students are frustrated, fearful, and stressed by external events, the CGSs are conducive in forming students' place attachment and evoking their positive emotions (47). However, the mediate effect of place attachment is unclear in the relationship between students' perceived naturalness and positive emotion during the COVID-19 pandemic.



The mediate effect of landscape preference

Landscape preference is formed through the interaction between people and the natural environment (48). The environmental preference matrix summarized human preferences for landscape as “understanding” (coherence and legibility) and “exploration” (complexity and mystery) (49). Several pieces of evidence have been presented, which explain the relationship between landscape preferences and the perceived naturalness of the CGSs (50). Compared to artificial landscapes, university students have more preference for natural landscapes with lots of trees, open areas, and water (51, 52). The well-designed CGSs as high-quality landscapes can provide university students opportunities to reduce stress and increase social interactions (53).

CGSs provided natural spaces to meet university students' landscape preferences, which contributed to generating positive emotions among students in the university (54, 55). Moreover, university students exposed to a preferred environment tend to have more positive emotions and lower negative emotions (51). It also has been demonstrated that, as a basis for the restorative effects of the environment, preferences moderate the effect of perceptions of green space on positive emotion (56). After experiencing the COVID-19 lockdown, university students were more eager to be in outdoor environments (35, 57). The positive attitude toward being outside may have an impact on students' perceived naturalness and landscape preference, which may affect their positive emotions about enjoying the CGSs.



Hypothetical structure

Several studies showed that social and cultural contexts influence the form and function of green spaces, which affects individuals' perceptions of the environment (38, 58). In this study, the mechanism of students' positive emotions influenced by the perceived naturalness of CGSs is assumed to vary depending on regional contexts. Moreover, this study aimed to examine the role of place attachment and landscape preference in the relationship between students' perceived naturalness of the CGSs and their positive emotions. It is assumed that the university students' positive emotion in the CGSs is proportional to their place attachment and landscape preference. In addition, the mediate effects of students' place attachment and landscape preference are hypothesized to link the perceived naturalness and positive emotion.

Figure 1 depicts the hypothetical relationships between the latent variables in the conceptual framework. We assumed that the students' perceived naturalness directly affects their positive emotion (H1), place attachment (H2), and landscape preference (H3). Place attachment and landscape preference play mediating roles to link perceived naturalness and positive emotion, respectively (H4 and H5). In addition, place attachment influences landscape preference (H6).
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FIGURE 1
 The diagram of the conceptual framework.


The exogenous variables used for constructing latent variables are listed in Table 1. The perceived naturalness was evaluated by the perception of natural attributes and natural feeling (17). Natural attributes refer to the flora, fauna, and sounds in the environment and are measured by PN01 and PN02. Natural feeling refers to the feeling brought by the natural environment and is measured through PN03 to PN05. Students' positive emotions were measured by the Positive Affect Scale, which constitutes the emotional component of subjective well-being (59). In the Chinese cultural context, positive emotion could be assessed through nine different emotions, (60) which were presented as PE01 to PE09. Place dependence and place identity are the two main dimensions of place attachment (45). In this study, place dependence, referring to the value of the place largely above other places, was measured by PA01 to PA04, and place identity, referring to the place as a part of oneself, is measured by PA05 to PA08. According to the environmental preference matrix (49), landscape preference was evaluated by four dimensions, including (1) coherence measured by LP01 and LP02, (2) legibility measured by LP03 to LP05, (3) complexity measured by LP06 and LP07, and (4) mystery measured by LP08 to LP10.


TABLE 1 Latent variables and the corresponding exogenous variables.
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Methodology


Study locations

The field surveys were conducted on two campuses, namely campus of university A (UA) in Changsha of Hunan Province and the campus of university B (UB) in Harbin of Heilongjiang Province, in China. According to the Köppen climate classification, Changsha is classified as Cfa and characterized by mild temperate climate and fully humid climate with hot summers, while Harbin is classified as Dwa and characterized by snow, dry winters, and hot summers (61). The locations of the studied universities are shown in Figure 2. UA started to reopen in September 2020 when the outdoor activity limits for COVID-19 pandemic control were phased out. Due to sporadic outbreaks in Heilongjiang Province at that time, UB implemented a stricter lockdown after students returned for the fall semester compared to UA. The characteristics of the two universities are listed in Table 2.


[image: Figure 2]
FIGURE 2
 Locations of university campuses in different provinces in China.



TABLE 2 Characteristics of the universities in this study.
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On the campus of UA, the green space is scattered and includes lawns, trees, and a river. There are many geese in the river. The outdoor activity area is crowded. Minor noises are caused by the green space under construction. Each green space has a unique character. The green areas in UB consist of large lawns, distinct flora, and fauna. A rich variety of plants is observed. The river flows through the campus. There are good opportunities for outdoor activities, good natural quality, and strong attraction. The scenes of the two campuses are shown in Figure 3.


[image: Figure 3]
FIGURE 3
 Scenes of the studied university campuses.




Measures and survey

A questionnaire was developed for the survey with five parts. The first part is regard to collecting information on students' socio-demographic characteristics, including gender, age, education level, and monthly living expense. The second part is used to acquire students' perceived naturalness in the form of a self-rated naturalness scale (SRNS) (17). The third part applies the Positive Affect Scale from the Positive and Negative Affect Scale (PANAS) (in Chinese), as a snippet of the full scale, for obtaining students' positive emotions when exposed to the CGSs (60). The fourth part directs at evaluating students' place attachment in their university based on the Place Attachment Scale (PAS) (45). The final section measures students' landscape preference based on the environmental preference matrix (49). Except for the first part, all questions are answered by respondents using a Likert-type scale from 1 to 5 (1-strongly disagree, 2-somewhat disagree, 3-neither disagree nor agree, 4-somewhat agree, 5-strongly agree). The screenshots of the questionnaire forms are shown in Figure 4.


[image: Figure 4]
FIGURE 4
 Questionnaire form sample in Chinese and English.


From February to April 2021, students were randomly invited to join the surveys in the two selected universities. All participants voluntarily took part in our surveys, and the collected questionnaire forms are anonymous for privacy issues. Before answering the questionnaire, respondents were informed of the purpose of the questionnaire and asked to recall their emotional states during their routine activities in the CGSs over the past 2 weeks. Finally, of the 539 possible eligible questionnaires, 474 completed questionnaires passed the validity check (UA: 253, UB: 221; effective response rate: 87.94%).



Structural equation modeling

Structural equation modeling (SEM) is a popular method for data analysis that has been widely used in many fields, such as psychology, sociology, and education. Unlike other modeling approaches, SEM integrates a measurement model and structural model, which can directly respond to the relationship between latent and observed variables, as well as the relationship between latent variables (62).

The equation of the measured model is as follows:
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where X denotes the vector consisting of measured variables of the ith independent latent variables, Y denotes the vector of measured variables of dependent latent variable; Λxi and Λy are matrices of factor loadings for X and Y, respectively; δ and ε are measurement errors of independent and dependent latent variables, respectively; and ξ is a vector of latent independent variables and η is a vector of latent dependent variables. The variances and covariances among the measurement errors of measured independent variables in X are contained in Ωδ, and the variances and covariances among the measurement errors for the measured dependent variables are included in Ωε.

The regression equation of the structural model is as follows:

[image: image]

where B is the regression coefficient matrix regarding the latent dependent variables; Γ is the regression coefficient matrix relating latent independent variables; and ζ is the vector of the error term in the structural model equation that contains the equation prediction errors. The variances and covariances among the latent independent variables are included in a matrix Φ, and the variances and covariances among latent dependent prediction errors are contained in a matrix Ψ.

To estimate the SEM model, it is assumed in this study that the outcomes were continuous when the random variables follow a normal distribution. Maximum likelihood (ML) was used to figure out the estimation of the model regarding all parameters simultaneously. ML yields an estimate that seeks to maximize the likelihood that the measured data are consistent with the implied model, which is given as (63):
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where [image: image] is the matrix that the theoretical model implies composing of the abovementioned matrices of estimated parameters (denoted by [image: image]), including Λxi, Λy, Ωδ, Ωε, B, Γ, Φ, and Ψ; tr is the trace of the matrix; S is the covariance matrix observed in the data; p is the number of indicators for exogenous latent variables in the model; and q is the number of indicators for the endogenous latent variables in the model. The loadings and coefficients are obtained when the difference between the covariance matrix elements of measured data and the covariance matrix elements implied by the model is minimized.




Results


Descriptive statistics

The sociodemographic characteristics of respondents are shown in Table 3. The number of male students who joined the survey at UA was little higher than the number of female students, while the opposite occured at UB. The students in the age group of 22-year-old and below made up the majority of respondents, followed by those aged 23–26 years old. In terms of educational attainment, the largest proportions of respondents are undergraduates, which are 69.17% in UA and 81.00% in UB. Regarding monthly expenditure, students surveyed at both universities mainly spend 1,000-2,000 CNY per month, which account for 65.22% of respondents at UA and 72.40% of respondents at UB. According to the statistical yearbook 2019, the per capita disposable income of urban residents in Changsha is 55,211 CNY (64), while in Harbin, it is 40,007 CNY (65).


TABLE 3 Descriptive statistics on demographic characteristics of the participants.
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SEM estimation results

The Tucker–Lewis index (TLI) is widely used to model linear mean and covariance structures. The value of The TLI also ranges between 0 and 1, with results ≥ 0.9, indicating an acceptable fit to the model (66). The comparative fit index (CFI) reflects the difference between the hypothetical model and the independent model. The value of CFI lies between 0 and 1, where a value ≥ 0.9 indicates that the model is acceptable (67). Root Mean Square Error of Approximation (RMSEA) refers to the square root of the asymptotic residual sum of squares. Previous studies showed that an RMSEA of < 0.05 indicates a satisfactory model fit, however, if it is < 0.08, then it indicates an acceptable model fit (68). As shown in Table 4, the model fit indices for both universities meet the desired criteria. The values of TLI and CFI in the estimation of models for the two universities are > 0.9, and the values of RMSEA for the models of both universities are less than the acceptable value of 0.08. These indicate that both the models have good fits.


TABLE 4 Model fit indexes.
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As shown in Table 5, the standardized factor loadings between latent variables and all corresponding observed variables are > 0.6. Regarding the structural models, Table 6 shows the estimated results that differ across the two universities. The positive effect of students' perceived naturalness on their positive emotions is significant in two universities. The higher the perceived naturalness that students may have, the more positive emotional states they will reach. Besides the direct influences on positive emotion, in the model of UB, the indirect effect through landscape preference and the joint indirect effect through place attachment and landscape preference are positively significant. However, the indirect effects are not significant when it comes to the model in UA. These are particularly useful for confirming our hypothesis that there are differences in the underlying mechanisms of the relationship between students' perceived naturalness and emotions in different social and environmental contexts. At the same time, these results highlight the necessity of expanding the functionality of the CGSs, which contributes to creating a green environment suitable for restoration and addressing the different psychological needs of students during the COVID-19 pandemic.


TABLE 5 Results of the measurement model.
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TABLE 6 Results of the structural model.
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The direct mediate effect of place attachment is not verified in the models of both universities. This result is inconsistent with recent research, which concluded that place attachment was beneficial to students' positive emotions and mental health (69). One of the possible explanations for this inconformity is that university students' place attachment is likely to link with their past experiences (25). Place attachment is dynamic based on personal experience (70). When people visit an environment, past experiences and memories may be evoked regarding the local landscape elements in their hometowns, which are not aligned with the current environment (24, 71). The irrelevance of the environment to past experiences can decrease people's place attachment (72). Due to the influence of the social context and cultural circumstances on the landscape character of the campus, the CGSs may not meet the environmental needs of students from other regions, which may affect their place attachment to the campus. Another possible explanation is the restriction of the freedom to enjoy the CGSs as a result of the closure of public spaces and the restriction of the distance during the COVID-19 pandemic (73). When students return to the CGSs, their emotional states are getting more positive soon; however, their place attachments are not established immediately. The mediate effects of landscape preference and place attachment have been verified in UB, which indicates that the relationship between students' perceived naturalness of the CGSs, and their positive emotion can be sequentially mediated by place attachment and landscape preference. A campus that is well-designed and meets students' needs for outdoor activities and landscape preferences will have a positive effect on their emotional and psychological recovery (44, 52, 74).

Compared to UB, the joint mediating role of place attachment and landscape preference was not validated at UA. This is mainly due to the absence of a link between students' landscape preferences and positive emotions. People's landscape preferences are heterogeneous and dynamic and can be influenced by temporal, spatial, and personal factors (48). As for UA, the disorder and confusion of the green spaces were caused by the construction on the campus. The campus under construction will generate noise, dust, and visual experiences unrelated to the natural environment (75). Mounting evidence showed that disorder and confusion are determined by the artificial structures in the environment, which can affect students' landscape preferences and positive emotions (4, 52). In addition, the lockdown of universities during the COVID-19 epidemic can also affect students' landscape preferences (76). UA has now gradually reopened with the effective control of the epidemic, but strict social distancing measures are still in place for students (4). Our survey was conducted approximately 5 months after the reopening of UA. This allowed students to spend more time around the campuses and led to increasing familiarity with the CGSs. This familiarity can hinder students' perception of the mystery of the CGSs (4). As a part of students' landscape preference, mystery promises to provide interesting new information through the environment (77). This also implies that the absence of a sense of mystery in the CGSs may have a negative impact on students' landscape preferences; however, it does not influence their positive emotions.




Discussion and conclusion

This study aimed at understanding the importance of perceived naturalness in university campus greenspaces for improving students' positive emotions, especially after the controlling regulations of the COVID-19 pandemic. The questionnaire-based surveys have been undertaken in two universities in Heilongjiang and Hunan Provinces to collect data on students' positive emotions, perceived naturalness, place attachment, and landscape preference regarding CGSs in different social and environmental contexts.

A comparison of SEM results of the sample groups from the two different universities indicates that perceived naturalness, place attachment, and landscape preference influence positive emotion in different manners. The findings suggest that students' perceived naturalness of the CGSs can directly influence their positive emotions. Meanwhile, students' place attachment and landscape preference can be facilitated by the perceived naturalness of the CGSs, ultimately leading to more positive emotions.

With the improvement of campus environments of Chinese universities in the last two decades, students can experience a more natural and better-designed campus environment than in other urban spaces (78). Nevertheless, more attention is needed to maintain the emotional and psychological well-being of students, especially under the situation of the COVID-19 pandemic. As for the practical implications, this study provides psychological insights into the administration and planning of the university campus. Natural elements, such as plants, lawns, and water bodies, which are expected to make the CGSs more responsive to the needs of students in various social and environmental contexts, are essential for the emotional recovery of students during the COVID-19 pandemic. Campus administrators and planners can take further steps to foster a sense of identity, such as increasing the connectivity, safety, and fun of the CGSs, based on students' common needs during the COVID-19 pandemic. Diverse management and planning measures should be adopted for the CGSs in different periods of the lockdown. Moreover, those students who have severe mental health problems due to the COVID-19 pandemic may have higher rates of infection and mortality (79). In addition to the emotional restoration of the CGSs, there is a need to address the root causes of students' psychological problems through vaccinations and other methods (80). This study effectively establishes the causal relationships between the study variables through students' subjective perceptions, but this approach is prone to perception bias and recall bias. For example, this study only investigated the results of naturalness through perception and evaluation, thus lacking objective indicators of the CGSs for students' perceived naturalness. Technically, the results emerging from field surveys and simultaneous measurements could provide more useful information on how people perceive the naturalness and what environmental variables affect place attachments, as well as the direct effects of environmental variables on students' emotions. As subjective attributes, perceived naturalness, place attachment, and landscape preference all change in response to environmental information and personal states, which may involve individual core values and cognitive transfer processes (81). Therefore, future research is required to employ more complex conceptual frameworks, such as the mind sponge mechanism, to investigate the relationship between environmental variables and subjective perceptions. In this study, data were collected from two universities because of the limitation of human resources and budget. Future studies could extend the number of study locations to avoid sampling bias.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by Academic Ethics Committee of School of Architecture and Art, Central South University. The patients/participants provided their written informed consent to participate in this study.



Author contributions

SL, YJ, JL, and ZL carried out investigation and made data curation. SL, YJ, JL, and YP made formal analysis. SL and YJ wrote the original draft preparation. YP, WL, and TF reviewed, revised, and edited the manuscript. All authors contributed to the article and approved the submitted version.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Sarkodie SA, Owusu PA. Global assessment of environment, health and economic impact of the novel coronavirus (COVID-19). Environ Dev Sustain. (2021) 23:5005–15. doi: 10.1007/s10668-020-00801-2

 2. Moreno C, Wykes T, Galderisi S, Nordentoft M, Crossley N, Jones N, et al. How mental health care should change as a consequence of the COVID-19 pandemic. Lancet Psychiatry. (2020) 7:813–24. doi: 10.1016/S2215-0366(20)30307-2

 3. Li B, Peng Y, He H, Wang M, Feng T. Built environment and early infection of COVID-19 in urban districts: a case study of Huangzhou. Sustain Cities Soc. (2021) 66:1–10. doi: 10.1016/j.scs.2020.102685

 4. Sun SY, Chen YY, Mu S, Jiang B, Lin YW, Gao T, Qiu L. The psychological restorative effects of campus environments on college students in the context of the COVID-19 pandemic: a case study at Northwest A&F University, Shaanxi, China. Int J Environ Res Public Health. (2021) 18:168731. doi: 10.3390/ijerph18168731

 5. Cao WJ, Fang ZW, Hou GQ, Han M, Xu XR, Dong JX, et al. The psychological impact of the COVID-19 epidemic on college students in China. Psychiatry Res. (2020) 287:112934. doi: 10.1016/j.psychres.2020.112934

 6. Ma Z, Zhao J, Li Y, Chen D, Wang T, Zhang Z, et al. Mental health problems and correlates among 746 217 college students during the coronavirus disease 2019 outbreak in China. Epidemiol Psychiatr Sci. (2020) 29:931. doi: 10.1017/S2045796020000931

 7. Malik S, Perveen A. Mindfulness and anxiety among university students: moderating role of cognitive emotion regulation. Curr. Psychol. (2021) doi: 10.1007/s12144-021-01906-1

 8. Franzoi IG, Sauta MD, Granieri A. State and trait anxiety among university students: a moderated mediation model of negative affectivity, alexithymia, and housing conditions. Front. Psychol. (2020) 11:1255. doi: 10.3389/fpsyg.2020.01255

 9. Schmid PC, Mast MS. Mood effects on emotion recognition. Motiv Emot. (2010) 34:288–92. doi: 10.1007/s11031-010-9170-0

 10. Cloitre M, Khan C, Mackintosh MA, Garvert DW, Henn-Haase CM, Falvey EC, et al. Emotion Regulation Mediates the Relationship Between ACES and Physical and Mental Health. Psychol Trauma Theory Res Pract Policy. (2019) 11:82–9. doi: 10.1037/tra0000374

 11. Oriol X, Amutio A, Mendoza M, Da Costa S, Miranda R. Emotional creativity as predictor of intrinsic motivation and academic engagement in university students: the mediating role of positive emotions. Front Psychol. (2016) 7:01243. doi: 10.3389/fpsyg.2016.01243

 12. Ewing L, Hamza CA, Willoughby T. Stressful experiences, emotion dysregulation, and nonsuicidal self-injury among university students. J Youth Adolesc. (2019) 48:1379–89. doi: 10.1007/s10964-019-01025-y

 13. McRae K, Gross JJ. Emotion regulation introduction. Emotion. (2020) 20:1–9. doi: 10.1037/emo0000703

 14. Ulrich R. Biophilia, biophobia, and natural landscapes the biophilia. Hypothesis. (1993) 7:73–37.

 15. Hipp JA, Gulwadi GB, Alves S, Sequeira S. The relationship between perceived greenness and perceived restorativeness of University Campuses and student-reported quality of life. Environ Behav. (2016) 48:1292–08. doi: 10.1177/0013916515598200

 16. Luis S, Dias R, Lima ML. Greener schoolyards, greener futures? greener schoolyards buffer decreased contact with nature and are linked to connectedness to nature. Front Psychol. (2020) 11:567882. doi: 10.3389/fpsyg.2020.567882

 17. Liu Q, Zhang Y, Lin Y, You D, Zhang W, Huang Q, et al. The relationship between self-rated naturalness of university green space and students' restoration and health. Urban Urban Green. (2018) 34:259–68. doi: 10.1016/j.ufug.2018.07.008

 18. van den Bogerd N, Dijkstra SC, Koole SL, Seidell JC, de Vries R, Maas J. Nature in the indoor and outdoor study environment and secondary and tertiary education students' well-being, academic outcomes, and possible mediating pathways: a systematic review with recommendations for science and practice. Health Place. (2020) 66:102403. doi: 10.1016/j.healthplace.2020.102403

 19. Gulwadi GB, Mishchenko ED, Hallowell G, Alves S, Kennedy M. The restorative potential of a university campus: Objective greenness and student perceptions in Turkey and the United States. Landsc Urban Plan. (2019) 187:36–46. doi: 10.1016/j.landurbplan.2019.03.003

 20. Wang Y, Kotze DJ, Vierikko K, Niemela J. What makes urban greenspace unique - Relationships between citizens' perceptions on unique urban nature, biodiversity and environmental factors. Urban Green. (2019) 42:1–9. doi: 10.1016/j.ufug.2019.04.005

 21. Chen CX, Luo WJ, Kang N, Li HW, Yang XH, Xia Y. Serial mediation of environmental preference and place attachment in the relationship between perceived street walkability and mood of the elderly. Int J Environ Res Public Health. (2020) 17:134620. doi: 10.3390/ijerph17134620

 22. Scannell L, Gifford R. Place attachment enhances psychological need satisfaction. Environ Behav. (2017) 49:359–89. doi: 10.1177/0013916516637648

 23. Giuliani MV, Feldman R. Place attachment in a developmental and cultural context. J Environ Psychol. (1993) 13:267–74. doi: 10.1016/S0272-4944(05)80179-3

 24. Walker AJ, Ryan RL. Place attachment and landscape preservation in rural New England: a maine case study. Landsc Urban Plan. (2008) 86:141–52. doi: 10.1016/j.landurbplan.2008.02.001

 25. Ratcliffe E, Korpela KM. Memory and place attachment as predictors of imagined restorative perceptions of favourite places. J Environ Psychol. (2016) 48:120–30. doi: 10.1016/j.jenvp.2016.09.005

 26. Kaltenborn BP, Bjerke T. Associations between landscape preferences and place attachment: a study in Røros, Southern Norway. Landsc Res. (2002) 27:381–96. doi: 10.1080/0142639022000023943

 27. Ribeiro AI, Triguero-Mas M, Santos CJ, Gomez-Nieto A, Cole H, Anguelovski I, et al. Exposure to nature and mental health outcomes during COVID-19 lockdown A comparison between Portugal and Spain. Environ Int. (2021) 154:106664. doi: 10.1016/j.envint.2021.106664

 28. Tomasso LP, Yin J, Cedeño Laurent JG, Chen JT, Catalano PJ, Spengler JD. The relationship between nature deprivation and individual wellbeing across urban gradients under COVID-19. Int J Environ Res Public Health. (2021) 18:1511. doi: 10.3390/ijerph18041511

 29. Kleinschroth F, Kowarik I. COVID-19 crisis demonstrates the urgent need for urban greenspaces. Front Ecol Environ. (2020) 18:318–19. doi: 10.1002/fee.2230

 30. Ode A, Fry G, Tveit MS, Messager P, Miller D. Indicators of perceived naturalness as drivers of landscape preference. J Environ Manage. (2009) 90:375–83. doi: 10.1016/j.jenvman.2007.10.013

 31. Oatley K, Johnson-Laird PN. Cognitive approaches to emotions. Trends Cogn Sci. (2014) 18:134–40. doi: 10.1016/j.tics.2013.12.004

 32. Ha J, Kim HJ. The restorative effects of campus landscape biodiversity: Assessing visual and auditory perceptions among university students. Urban For Urban Green. (2021) 64:127259. doi: 10.1016/j.ufug.2021.127259

 33. Malekinezhad F, Courtney P, Bin Lamit H, Vigani M. Investigating the mental health impacts of university campus green space through perceived sensory dimensions and the mediation effects of perceived restorativeness on restoration experience. Front Public Health. (2020) 8:578241. doi: 10.3389/fpubh.2020.578241

 34. Berto R. The role of nature in coping with psycho-physiological stress: a literature review on restorativeness. Behav Sci (Basel, Switzerland). (2014) 4:394–409. doi: 10.3390/bs4040394

 35. Liu JY, Peng ZK, Cai XX, Peng Y, Li J, Feng T. Students' Intention of Visiting Urban Green Spaces after the COVID-19 Lockdown in China. Int J Environ Res Public Health. (2021) 18:8601. doi: 10.3390/ijerph18168601

 36. Spano G, D'Este M, Giannico V, Elia M, Cassibba R, Lafortezza R, Sanesi G. Association between indoor-outdoor green features and psychological health during the COVID-19 lockdown in Italy: a cross-sectional nationwide study. Urban Green. (2021) 62:127156. doi: 10.1016/j.ufug.2021.127156

 37. Han SL, Liu XW. Can imported cold food cause COVID-19 recurrent outbreaks? a review. Environ Chem Lett. (2021) 20:119–29. doi: 10.1007/s10311-021-01312-w

 38. Taylor L, Hochuli DF. Defining greenspace: multiple uses across multiple disciplines Landsc Urban Plan. (2017) 158:25–38. doi: 10.1016/j.landurbplan.2016.09.024

 39. Lewicka M. Place attachment, place identity, and place memory: Restoring the forgotten city past. J Environ Psychol. (2008) 28:209–231. doi: 10.1016/j.jenvp.2008.02.001

 40. Ratcliffe E, Korpela KM. Time- and Self-Related Memories Predict Restorative Perceptions of Favorite Places Via Place Identity. Environ Behav. (2018) 50:690–720. doi: 10.1177/0013916517712002

 41. Verbrugge L, van den Born R. The role of place attachment in public perceptions of a re-landscaping intervention in the river Waal (The Netherlands). Landsc Urban Plan. (2018) 177:241–50. doi: 10.1016/j.landurbplan.2018.05.011

 42. Korpela KM, Hartig T, Kaiser FG, Fuhrer U. Restorative experience and self-regulation in favorite places. Environ Behav. (2001) 33:572–89.. doi: 10.1177/00139160121973133

 43. Kuwahara JLH. Impacts of a place-based science curriculum on student place attachment in hawaiian and western cultural institutions at an urban high school in. Hawai‘i. Int J Sci Math Educ. (2013) 11:191–212. doi: 10.1007/s10763-012-9387-3

 44. Menatti L, Subiza-Perez M, Villalpando-Flores A, Vozmediano L, San Juan C. Place attachment and identification as predictors of expected landscape restorativeness. J Environ Psychol. (2019) 63:36–43. doi: 10.1016/j.jenvp.2019.03.005

 45. Williams DR, Vaske J. The measurement of place attachment: validity and generalizability of a psychometric approach. For Sci. (2003) 49:830–40. doi: 10.1093/forestscience/49.6.830

 46. Basu M, Hashimoto S, Dasgupta R. The mediating role of place attachment between nature connectedness and human well-being: perspectives from Japan. Sustain Sci. (2020) 15:849–62. doi: 10.1007/s11625-019-00765-x

 47. Carter J, Hollinsworth D, Raciti M, Gilbey K. Academic ‘place-making': fostering attachment, belonging and identity for Indigenous students in Australian universities. Teach High Educ. (2018) 23:243–60. doi: 10.1080/13562517.2017.1379485

 48. Zheng B, Zhang YQ, Chen JQ. Preference to home landscape: wildness or neatness? Landsc Urban Plan. (2011) 99:1–8. doi: 10.1016/j.landurbplan.2010.08.006

 49. Kaplan S. Aesthetics, affect, and cognition: environmental preference from an evolutionary perspective. Environ Behav. (1987) 19:3–32. doi: 10.1177/0013916587191001

 50. Zhang GC, Yang J, Wu GW, Hu XP. Exploring the interactive influence on landscape preference from multiple visual attributes: Openness, richness, order, and depth. Urban Green. (2021) 65:127363. doi: 10.1016/j.ufug.2021.127363

 51. Wilkie S, Clouston L. Environment preference and environment type congruence: Effects on perceived restoration potential and restoration outcomes Urban Green. (2015) 14:368–76. doi: 10.1016/j.ufug.2015.03.002

 52. Hami A, Abdi B. Students' landscaping preferences for open spaces for their campus environment. Indoor Built Environ. (2021) 30:87–98. doi: 10.1177/1420326X19887207

 53. Tudorie CAM, Valles-Planells M, Gielen E, Arroyo R, Galiana F. Towards a Greener University: perceptions of landscape services in campus open space. Sustainability. (2020) 12:12156047. doi: 10.3390/su12156047

 54. Li KK, Zhai Y, Dou L, Liu JA. Preliminary exploration of landscape preferences based on naturalness and visual openness for college students with different moods. Front Psychol. (2021) 12:629650. doi: 10.3389/fpsyg.2021.629650

 55. Felsten G. Where to take a study break on the college campus: an attention restoration theory perspective. J Environ Psychol. (2009) 29:160–67. doi: 10.1016/j.jenvp.2008.11.006

 56. Gao T, Zhang T, Zhu L, Gao YA, Qiu L. Exploring Psychophysiological restoration and individual preference in the different environments based on virtual reality. Int J Environ Res Public Health. (2019) 16:3102. doi: 10.3390/ijerph16173102

 57. Amerio A, Brambilla A, Morganti A, Aguglia A, Bianchi D, Santi F, et al. COVID-19 lockdown: housing built environment's effects on mental health. Int J Environ Res Public Health 17. (2020). doi: 10.3390/ijerph17165973

 58. Shaker RR. Examining sustainable landscape function across the Republic of Moldova. Habitat Int. (2018) 72:77–91. doi: 10.1016/j.habitatint.2016.11.002

 59. Joshanloo M. Factor structure and criterion validity of original and short versions of the Negative and Positive Affect Scale (NAPAS). Pers Individ Dif. (2017) 105:233–7. doi: 10.1016/j.paid.2016.09.060

 60. Qiu L, Zheng X, Wang Y. Revision of the positive affect and negative affect scale Chinese J Appl Psychol. (2008) 14:249–54.

 61. Chan D, Wu QG, Jiang GX, Dai XL. Projected shifts in koppen climate zones over China and their temporal evolution in CMIP5 multi-model simulations. Adv Atmos Sci. (2016) 33:283–93. doi: 10.1007/s00376-015-5077-8

 62. Sandhu G, Thompson-Burdine J, Nikolian VC, Sutzko DC, Prabhu KA, Matusko N, et al. Association of faculty entrustment with resident autonomy in the operating room. JAMA Surg. (2018) 153:518–24. doi: 10.1001/jamasurg.2017.6117

 63. Bollen KA. Structural Equations With Latent Variables. Wiley Series in Probability and Mathematical Statistics. Applied probability and statistics (Chapel Hill: Wiley), (1989).

 64. Hunan Provincial Bureau of Statistics. Changsha 2019 National Economic and Social Development Statistical Bulletin. (2020). Available online at: http://tjj.hunan.gov.cn/hntj/tjfx/tjgb/szgb/zss_1/202010/t20201020_13888450.html (accessed March 20, 2020).

 65. Harbin Municipal Government. Harbin 2019 National Economic and Social Development Statistical Bulletin. (2020). Available online at: http://www.harbin.gov.cn/art/2020/7/3/art_440_923404.html (accessed July 3, 2020).

 66. Henseler J, Ringle CM, Sarstedt M. A new criterion for assessing discriminant validity in variance-based structural equation modeling. J Acad Mark Sci. (2015) 43:115–35. doi: 10.1007/s11747-014-0403-8

 67. Gustafsson JE, Martenson R. Structural equation modeling with AMOS: Basic concepts, applications, and programming Contemp Psychol Rev Books. (2002) 47:478–80. doi: 10.1037/001198

 68. Xia Y, Yang Y. RMSEA, CFI, and TLI in structural equation modeling with ordered categorical data: The story they tell depends on the estimation methods. Behav Res Methods. (2019) 51:409–28. doi: 10.3758/s13428-018-1055-2

 69. Scannell L, Gifford R. The experienced psychological benefits of place attachment. J Environ Psychol. (2017) 51:256–69.. doi: 10.1016/j.jenvp.2017.04.001

 70. Cross JE. Processes of place attachment: an interactional framework. Symb Interact. (2015) 38:493–520. doi: 10.1002/symb.198

 71. Liu QY, Wu Y, Xiao YH, Fu WC, Zhuo ZX, van den Bosch CCK, et al. More meaningful, more restorative? Linking local landscape characteristics and place attachment to restorative perceptions of urban park visitors. Landsc Urban Plan. (2020) 197:3763. doi: 10.1016/j.landurbplan.2020.103763

 72. Liu QY, Fu WC, van den Bosch CCK, Xiao YH, Zhu ZP, You D, et al. Do Local Landscape Elements Enhance Individuals' Place Attachment to New Environments? a cross-regional comparative study in China. Sustainability. (2018) 10:100. doi: 10.3390/su10093100

 73. Liu W, Yue XG, Tchounwou PB. Response to the COVID-19 epidemic: the chinese experience and implications for other countries. Int J Environ Res Public Health. (2020) 17:2304. doi: 10.3390/ijerph17072304

 74. Wilkie S, Stavridou A. Influence of environmental preference and environment type congruence on judgments of restoration potential .Urban For Urban Green. (2013) 12:163–70. doi: 10.1016/j.ufug.2013.01.004

 75. Nikolopoulou M, Kleissl J, Linden PF, Lykoudis S. Pedestrians' perception of environmental stimuli through field surveys: Focus on particulate pollution. Sci Total Environ. (2011) 409:2493–502. doi: 10.1016/j.scitotenv.2011.02.002

 76. Finnerty R, Marshall SA, Imbault C, Trainor LJ. Extra-Curricular activities and well-being: results from a survey of undergraduate university students during COVID-19 lockdown restrictions. Front Psychol. (2021) 12:647402 doi: 10.3389/fpsyg.2021.647402

 77. Herzog TR, Kropscott LS. Legibility, mystery, and visual access as predictors of preference and perceived danger in forest settings without pathways. Environ Behav. (2004) 36:659–77. doi: 10.1177/0013916504264138

 78. Mok KH, Marginson S. Massification, diversification and internationalisation of higher education in China: Critical reflections of developments in the last two decades. Int J Educ Dev. (2021) 84:2405. doi: 10.1016/j.ijedudev.2021.102405

 79. Smith K, Lambe S, Freeman D, Cipriani A. COVID-19 vaccines, hesitancy and mental health. Evid Based Ment Heal. (2021) 24:47–8. doi: 10.1136/ebmental-2021-300266

 80. Vuong Q-H, Le T-T, La V-P, Nguyen HTT, Ho M-T, et al. Covid-19 vaccines production and societal immunization under the serendipity-mindsponge-3D knowledge management theory and conceptual framework. Humanit Soc Sci Commun. (2022) 9:22. doi: 10.1057/s41599-022-01034-6

 81. Vuong QH, Napier NK. Acculturation and global mindsponge: an emerging market perspective. Int J Intercult Relations. (2015) 49:354–67. doi: 10.1016/j.ijintrel.2015.06.003












	
	TYPE Original Research
PUBLISHED 06 September 2022
DOI 10.3389/fpsyt.2022.893861






Internet addiction in young adults: The role of impulsivity and codependency

Pierluigi Diotaiuti1*, Stefania Mancone1, Stefano Corrado1, Alfredo De Risio2, Elisa Cavicchiolo3, Laura Girelli3 and Andrea Chirico4


1Department of Human Sciences, Society and Health, University of Cassino and Southern Lazio, Cassino, Italy

2Department of Human Studies, Communication, Education, and Psychology, Libera Università Maria SS. Assunta (LUMSA), Rome, Italy

3Department of Human, Philosophical and Educational Sciences, University of Salerno, Fisciano, Italy

4Department of Psychology of Development and Socialization Processes, Sapienza University of Rome, Rome, Italy

[image: image2]

OPEN ACCESS

EDITED BY
Wing Fai Yeung, Hong Kong Polytechnic University, Hong Kong SAR, China

REVIEWED BY
Neven Ricijas, University of Zagreb, Croatia
 Martina Benvenuti, University of Bologna, Italy
 Mohamad Noorman Masrek, Universiti Teknologi MARA Puncak Alam, Malaysia
 Dora Dodig Hundric, University of Zagreb, Croatia

*CORRESPONDENCE
 Pierluigi Diotaiuti, p.diotaiuti@unicas.it

SPECIALTY SECTION
 This article was submitted to Public Mental Health, a section of the journal Frontiers in Psychiatry

RECEIVED 10 March 2022
 ACCEPTED 12 August 2022
 PUBLISHED 06 September 2022

CITATION
 Diotaiuti P, Mancone S, Corrado S, De Risio A, Cavicchiolo E, Girelli L and Chirico A (2022) Internet addiction in young adults: The role of impulsivity and codependency. Front. Psychiatry 13:893861. doi: 10.3389/fpsyt.2022.893861

COPYRIGHT
 © 2022 Diotaiuti, Mancone, Corrado, De Risio, Cavicchiolo, Girelli and Chirico. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Excessive Internet use has demonstrated comorbidity with other psychological symptoms and psychiatric disorders, as well as impairments in the management of daily life, relationships and emotional stability. Recent findings in the literature have consistently supported the relationship between impulsivity and Internet addiction. The present study hypothesized that, in addition to impulsivity, a further predictor of Internet addiction might be relational co-dependency, which is also associated in the literature with addiction phenomena, but mainly substance addiction. This paper investigates the role and predictive weight of impulsivity and codependency on Internet addiction on a sample of young adult university students (n = 481) by using a hierarchical regression analysis. The participants were administered the UADI-2, the BIS-11 and the SFCDS. In terms of percentage distribution, 38 % of the participants were in the dependency range, while 37.7 % demonstrated Internet abuse behavior. The results confirmed the role of impulsiveness (β = 0.312) and added to the literature by showing the significant role of relational codependency (β = 0.275), gender (β = 0.174) and age (β = 0.196). Thus, male participants were more dependent, more impulsive and more co-dependent, with increasing age in the given range (18–30). The present study shed light to the presence of this issue among young adults and that, as a preventive and restraining measure, there is a need not only for targeted awareness-raising programmes but also for interventions to promote greater emotional control and a more balanced management of personal relationships.
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Introduction

The Internet is one of the most widespread and accessible media for young people: chatting, role-playing, etc., are increasingly the routinary activities for them and the growing use of this media has led to the emergence of psychological problems linked to its possible maladaptive use in young people. The phenomenon of Internet abuse has been called by different names such as computer addiction, compulsive Internet use, Internet mania, problematic or pathological Internet use, and finally Internet Addiction (IA) (1–5). Young (6), Young and Rogers (1) bring Internet Addiction Disorder to the center of the scientific debate, shifting the diagnostic reference from substance-related problems to those found in pathological gambling problems (GAP) and in fact placing Internet addiction within impulse control disorders. Individuals with Internet addiction may lose control over their Internet use, resulting in impairments in the management of daily life, relationships and emotional stability (1, 2, 4, 7).

A critical level is identified when the excessive Internet use impedes the management of the young individual's developmental activities and negative consequences come to light in an overt way (for example, decline in school performance, excessive limitation of outside activities, permanent conflicts with parents and friends, etc.) (8–11). When it happens, except the use of Internet, several other activities and interests are neglected, despite they are consciously perceived as significant, while individual continue to massively use the Internet despite the possible harmful consequences, a phenomenon known as “harmful consumption” (12, 13).

Compared with the past, currently Internet abuse is classified not as an impulse control disorder ma as a (potential) addiction, i.e., the fact the tendency is to define addiction to specific online activities (as seen in section III of DSM-5 and ICD-11), rather than Internet addiction in general.

Currently, the main forms of addiction associated with the excessive use of Internet are: Cyber-relational addiction, characterized by an excessive tendency to establish friendship or love relationships with people met online, mainly via chat rooms, forums or social networks (14). In this condition, online relationships quickly become over-involving and individuals tend to neglect their relationships in presence with friends and family. Information overload, characterized by an obsessive search for information on the web: individuals spend increasing amounts of time searching for and organizing data on the web (15). Cybersexual addiction, which is characterized by compulsive use of pornography and virtual sex sites. Individuals usually download and use online pornography, engage in adult-only chats and may have compulsive masturbation (16). Offline gaming, characterized by a tendency to over-involve in virtual games that do not involve multi-player interaction and are not played over a network (17). Online gaming, in which excessive involvement and compulsive behaviors related to various online activities such as gambling, compulsive shopping, role-playing games are evident (18, 19).

Excessive Internet use has been found to be in co-morbidity with other psychological symptoms and psychiatric disorders (4). Internet addiction has been found to be associated with attention deficit hyperactivity disorder (20, 21), low self-esteem (22), shyness (23), depressive symptoms (1, 23–26), hostility (27, 28), interpersonal sensitivity (27, 29), disturbances in relationships (30, 31), obsessive-compulsive symptoms (OCS) (20, 24, 25), and impulsivity (32, 33).

Harmful Internet use, like substance abuse, triggers individuals' preoccupation with details, nervousness, irritability, aggression and impulsivity (4, 34). Previous studies have also shown that obsessive-compulsive symptoms are associated with the severity of Internet addiction (20, 24, 25). Cao et al. (32) reported that adolescents with Internet addiction show increased impulsivity and have various comorbid psychiatric disorders, which may be associated with Internet addiction. For those with behavioral inhibition issues, the Internet can serve as an area where individuals can receive short-term rewards through gaming, surfing or social networking, and be reinforced by immediate gratification (7, 35). A further study suggested that impulsivity can be considered as an endophenotype of addictive behavior (36). Impulsive individuals have problems in managing their behavior, showing recurrent failures to resist impulses to engage in a specified behavior and a feeling of lack of control while engaging in the behavior. A large body of the literature in this area concerns impulsiveness impacting the addictive tendencies (37, 38). Consistent with this, recent findings in the literature have consistently supported the relationship between impulsivity and Internet Addiction (33, 39–44).

Another construct that has been associated with addiction phenomena (predominantly substance addiction) is that of codependency. Codependency is often referred to as “relationship addiction”. It's an emotional and behavioral condition that interferes with an individual's ability to develop a healthy, mutually satisfying relationship. But over the years it's been expanded to include individuals who maintain one-sided, emotionally destructive, or abusive relationships (45–47). Researchers have identified several factors that are often linked with codependency: lack of trust in self or others; fear of being alone or abandoned; a need to control other people; chronic anger; frequent lying; poor communication skills; trouble making decisions; problems with intimacy; difficulty establishing boundaries; trouble adjusting to change; an extreme need for approval and recognition (48–50). The role of codependency among the variables associated with gambling disorder has been reported by Barrera-Algarín and Vázquez-Fernández (51). In contrast, an interesting contribution by Lu (52) recently illustrated the link between virtual community codependency and virtual community addiction: the virtual community codependency will need individuals to have a desire to derive compensation from the virtual community that cannot be achieved in the real world. If people in this community have similar needs, priorities, and goals, increasing the use of Facebook will lead to an increase in virtual community addiction. The author argues that codependency is a pattern of dysfunction in interpersonal relationships. According to the social compensation theory, if people feel insecurity and negative social identity in real life interpersonal networks, they may spend more time using virtual communities as compensation. Lu's study (52) tested and reported a direct impact of virtual community codependency on virtual community addiction. Furthermore, the increased use of Facebook when there is a sense of the ‘spirit of belonging together' can lead to increased tendency to virtual community addiction. In more general terms, Shishkov et al. (53) have first suggested a direct association between internet addiction and codependency, while, with reference to the set of patterns of thinking and behavioral characteristics of the codependent personality, Artemtseva and Malkina (54) pointed out that the codependents make cognitive errors about the consequences of their behavior in order to constantly protect themselves from uncertainty.

While the role of impulsivity has been widely analyzed in the literature of Internet Addiction, there is still a lack of studies that consider codependency as another possible factor associated to excessive Internet use. The present work had therefore the following objectives: evaluate the importance of Internet abuse and dependence in a sample of young adults, by also considering the gender of the participants; investigate the possible role of Impulsivity and codependency in explaining Internet Addiction. Other studies have confirmed for this age group the relationship between impulsivity and problems associated with various forms of addiction (55–59), and this can be even more true considering the important personal limitations in terms of mobility and relationships related to COVID-19 pandemic, which have not only solicited an increase in addictive practices (60, 61) but also a deterioration in perceived safety in relationships with others, amplifying the compensatory search for codependent relationship patterns that Internet use can offer (62–65). On the basis of the literature presented hitherto, we hypothesized that relational codependency might be in young adults, in addition to impulsivity, a further significant predictor of Internet addiction.



Methods and materials


Participants

Participants were recruited by forwarding an email to students enrolled at a university in central-southern Italy. This email defined the goals as well as the function of the study. Subjects were invited to enter a specific link found in the same notice, after which they filled in and posted the answers telematically and digitally. Participants were assured anonymity and also the use of information in aggregate type for research purposes. They also provided their written informed consent to participate in this study. The protocol was approved by the local university Institutional Review Board and tools administration took place in April and May 2020. A total of 1,500 emails were sent out. As far as the drop-out ratio is concerned, 86 participants dropped out after beginning to fill it in, therefore 481, including 219 (45.5 %) males and 262 females (54.5 %) with an average age of 21.79 and SD = 4.16 and age range 18–30, completed questionnaires were finally collected.



Tools

- Uso-Abuso e Dipendenza da Internet [Internet use-abuse and addiction] (UADI-2), (66), assesses the psychopathological risk of Internet abuse and the psychological use that users make of the network (example items: “I happen to have flashbacks or disconnected thoughts during or after a long Internet connection”; “Sometimes I like to lie on the net”; “On the Internet I happen to look for erotic material or talk about sex”). The instrument measures the psychological and psychopathological aspects related to the use and abuse of the Internet and has been designed to be administered both off-line (by filling in the U.A.D.I. in paper form) and on-line (by filling it in via Internet). The instrument consists of 24 items that the person must answer on a 5-point scale ranging from 1 (Absolutely false for me) to 5 (Absolutely true for me). The UADI-2 allows scoring with reference to four dimensions: Dissociation (describes some dissociative symptoms as bizarre sensory experiences, de-personalization, de-realization, along with the tendency to alienation and estrangement-escape from reality), Impact on Real Life (contains items describing the real-life consequences i.e., any changes in habits, social relationships, mood as a result of continued Internet use), Addiction Symptoms (contains items that address some behaviors and symptoms of addiction, particularly with reference to gradually increasing linkage period, abstinence, compulsiveness, and hyperinvolvement), Identity and Sexuality (contains items describing manipulation of true personal identity online and the tendency to search for sexually oriented content). The scoring has three score ranges: up to 62, normal Internet use; 63–74, Internet abuse; over 74, Internet addiction. Cronbach's alpha for this study was 0.867.

- Barratt Impulsiveness Scale-11 [BIS-11; (67, 68)] is a 30-item self-report questionnaire designed to assess general impulsivity taking into account the multifactorial nature of the construct. The structure of the instrument allows the assessment of six first-order factors (attention, motor, self-control, cognitive complexity, perseverance, cognitive instability) and three second-order factors: attentional impulsivity, motor impulsivity (motor and perseverance), unplanned impulsivity (self-control and cognitive complexity). Example items: “I do things without thinking”; “I act on the spur of the moment”; “I often have extraneous thoughts when thinking”. The person is asked to respond regarding how often he or she generally (not referring to a specific time interval) acts and thinks similarly to the items on the scale. The total score is obtained by summing up the first and second order factors. The items are distributed on a four-point scale (Rarely/Never = 1, Occasionally = 2, Often = 3, Almost Always/Ever = 4). In the present study, the Italian version by Fossati et al. (68) was used. Cronbach's alpha for this study was 0.835.

- Spann-Fisher Codependency Scale [SFCDS; (69)]. Codependency is referred as a dysfunctional pattern of relating to others with an extreme focus outside of oneself, lack of expression of feelings, and personal meaning derived from relationships with others. The tool is an unidimensional 16-item 6-point scale, ranging in score from 16 to 96 with higher scores reflecting codependency (example items: “It is hard for me to make decisions”, “I don't usually let others see the “real” me”, or “When someone upsets me I will hold it in for a long time, but once in a while I explode”). The mean Spann-Fischer co-dependency score is approximated with a midpoint of 52.6, a “high” score of 67.2 and a “low” score of 37.3 suggested by Fischer, Spann, and Crawford (69). The codependent person puts a lot of effort into satisfying the needs of others, constantly trying to be helpful and organizing others' lives, losing sight of and disregarding their own needs. For the purposes of this study, we obtained an Italian version of the questionnaire through back-translation procedures. We performed an exploratory factor analysis (Maximum Likelihood, promax rotation) on The Italian Spann-Fischer Codependency Scale items. Our results revealed a one-dimensional structure. A test for internal consistency and item-total correlations confirmed that excluding one poor functioning item, best preserved the reliability of the questionnaire, and we therefore decided to exclude it from the final Italian version. After this adjustment, the scale consisted of 15 items and showed good internal consistency (Cronbach's α = 0.820).



Statistical analysis

Descriptive analyses (percentages, means, standard deviation, skewness and kurtosis, confidence intervals); t-test for comparison of scores with respect to gender; Pearson's bivariate correlations; testing of univariate and multivariate regression assumptions; and hierarchical regression were conducted.




Results

Descriptively, 38.0% (n = 183) of the sample were in the range of Internet addiction (with a mean score on the UADI-2 > 74). The 27.7% (n = 133) of the sample were found to be in the Internet abuse range (with a mean score between 63 and 74). The remaining 34.3% (n = 175) were in the normal range of Internet use. Significant differences emerged, however, in relation to gender. Amongst males, 45.2% (n = 99) were addicted to the Internet, while 30.1% (n = 66) had Internet abuse behavior. Among females, 32.1% (n = 84) were addicted, while 25.6% (n = 67) abused the Internet. These differences were more specifically highlighted in Table 1 where the t-test comparisons between the two groups and the respective breakdowns in the range of full dependency, abuse and normal Internet use are shown.


TABLE 1 Differences in the level of Internet addiction with respect to gender of participants.

[image: Table 1]

In Table 2 below it can be seen that the level of male dependence was higher both in terms of the overall score and in relation to the subscales of Dissociation, Identity and Sexuality and Impact on Real Life, while the manifestation of Addiction Symptoms did not significantly differ between genders (p > 0.05).


TABLE 2 General and specific dimensions of Internet addiction with respect to gender of participants.
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Table 3 below presents the descriptive statistics of all the variables used in the study.


TABLE 3 Descriptive statistics of the variables.
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Table 4 below shows the bivariate correlations between the measures used in the study. It can be seen that there were significant associations with both the Codependency scale (0.347**) and the Impulsivity scale (0.349**). More specifically for the latter measure, Internet Addiction reported correlations with the subscale of the Attentional Impulsiveness (0.379**) and Motor Impulsiveness (0.365**), while the association with the subscale of non-planning was not significant.


TABLE 4 Bivariate correlations.

[image: Table 4]

In order to identify predictors of Internet addiction, a hierarchical regression was performed on the variables of Codependency and Impulsivity. The preliminary verifications of the regression assumptions excluded the presence of multivariate outliers. Mardia's multivariate kurtosis index (62.33) was in fact below the critical value [p (p + 2) = 99]; therefore, the relationship between the variables can be considered substantially linear. Low co-linearity was indicated by the low variance inflation factor (VIF) values <2 and high tolerance values > 0.60. For verification of the assumptions on the residuals, the average between the standardized and raw residuals was equal to 0; the Durbin–Watson test had a value of 1.96 and was therefore indicative of the absence of autocorrelation.

A hierarchical multiple regression was run to determine if the addition of Codependency, Impulsivity, Age, and Gender improved the prediction of the Internet Addiction. The full model resulted statistically significant, R2 = 0.289, F(4,480) = 48.119, p < 0.001; adjusted R2 = 0.283.The regression model included Codependency and Impulsivity at step 1, Age at step 2, Gender at step 3. The results of the hierarchical multiple linear regressions are presented in Table 5. In the regression model, with Internet Addiction as outcome variable, Codependency and Impulsivity jointly explained a 22% portion of the outcome variability. Adding Age at the second step provided a significant improvement in the explained variance, which reached 26%. By adding Gender at the third step, the explained variance further significantly increased to 29%. Standardized beta values were significant. with a positive sign for Codependency, Impulsivity, Age, and a negative sign for Gender. The order reflects the relative importance assigned to each predictor. Since this study intended to give special emphasis as a predictor to codependency, agreeing with what has been argued in this regard in the recent literature cited above, this variable appears to have taken precedence in the entry over that of impulsivity, which is dominant in the less recent literature. As a third consideration, age was included, with respect to which some studies reported an inverse association with the level of addiction (70–72), while others reiterated the linear direction with increasing levels of Internet addiction (73–75). It was interesting to understand what the predictive relationship between age and problematic internet use might be in the sample of young adults considered. Finally, the gender variable was included, which according to other studies is predictive of different male and female susceptibility to problematic and pathological internet use. Thus, it was deemed that the four variables, considered in this order of entry into the predictive model, could provide a significant explanatory portion of the phenomenon under study.


TABLE 5 Results of hierarchical linear regression analyses.
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Discussion

The present study was aimed to evaluate the importance of Internet abuse and dependence in a sample of young adults and it aimed to clarify the possible role of impulsivity, codependency, gender and age in explaining Internet addiction. Among the instruments in the Italian context to measure Internet addiction, the UADI, although not recent, has been preferred over others such as the Generalized Problematic Internet Use Scale-2 [GPIUS-2, (76); Italian valid. (77)] or the classic Internet Addiction Test [IAT, (1); Italian valid (78)], because, in addition to having in other studies confirmed good psychometric properties (79–83), it allowed us to assess two dimensions not present in the other instruments mentioned above, and which we considered significant for their possible association with the impulsivity and codependency variables, namely dissociation experiences and identity manipulations on the web. First of all, the results showed a substantial percentage of young people in the addiction phase (one third of the total sample). Moreover, another third of the sample demonstrated Internet abuse behavior. This clearly indicates that there was an issue of control over the use of the Internet among the young adults involved. Nevertheless, we recognize that there might be an overestimation, especially referred to the classification of “abuse” of the Internet. This can be due to the fact that the instrument was originally carried out in 2005 when the average use of the Internet and social networks was still limited. Over the years, we have seen a significant increase in the use of the Internet, especially among young people, due to a natural expansion of connectivity possibilities and as a normal evolution of a behavior of consultation and search for information. Moreover, the use of messaging for interactions with friends and acquaintances has also highly increased. Another aspect that should definitely be considered is that the UADI does not differentiate between different forms of addiction (smartphone, social media, cybersex, game addiction), while it measures a general prevalence of addiction. In light of current developments, we believe there is a need to provide adequate distinctions between different types of addiction and to differentiate areas affected by possible problems. Considering that the administrations took place after the period of greatest impact of the COVID-19 pandemic in Italy (84) which, as we know, imposed a prolonged isolation and reduction in direct contacts, it is probable that these percentages are affected by the impact of social isolation (85, 86) and that this has contributed to a compensatory search on the Internet. The results are, however, similar to the findings of the study by Salarvand et al. (87), also conducted with university students. Consulting the existing literature related to the period of COVID-19 lockdown (the same period in which we conducted our survey), has shown that the rates of general addiction increased as compared to the pre-COVID period. For example, the study of Burkauskas et al. (88) has shown that Internet Gaming Disorder (IGD) has increased 1.6 times (compared to the pre-COVID period) while the prevalence of the Problematic Internet USE (PIU) has increased 1.5 times. The same increase (1.6 times) during the COVID-19 pandemic of PIU has been also remarked by (89) in both adults and young people. This increase is particularly critical among young people as pointed out by several studies. For example, Zhao et al. (90) estimated the PIU prevalence rate in a sample of university students to be 28.4%, while a Swiss study by Mohler-Kuo et al. (91) estimated the PIU prevalence rate to be 21.3% for young adults.

Of particular interest, however, is the recent meta-analysis by Meng et al. (92), which includes 504 studies from 64 countries conducted before November 2021 and from which the importance of the varying incidence of specific modes of Internet addiction can be clearly understood. The study reports prevalence estimates of 26.99% (95% CI, 22.73–31.73) for smartphone addiction, 17.42% (95% CI, 12.42–23.89) for social media addiction, 14.22% (95% CI, 12.90–15.65) for Internet addiction, 8.23% (95% CI, 5.75–11.66) for cybersex addiction, and 6.04% (95% CI, 4.80–7.57) for game addiction.

Underlying the differences in prevalence estimates among the studies should certainly be noted the incidence of the instrument used. In our case, the results reported using the UADI-2 suffer from a lack of classificatory articulation and a normative update that may be reflected in some overestimation of problematic incidence.

However, in the enforced form of preventive isolation, a vicious circle is created that pushes people to seek comfort, entertainment, distraction and relief on the Internet, putting aside the real discomforts, which in this way are not resolved and addressed (93). In other words, the Internet acts as a deterrent and an escape route for people who experience difficulties in socializing in real life. Due to character traits such as shyness or situations of social isolation, the use of new technologies and social networks seem to become a privileged source of intense and satisfying emotions and sensations, albeit originating from entirely virtual dimensions, so that the Internet can represent a means of escaping from everyday reality and taking refuge in an illusory and gratifying world, in which the virtual element makes it possible to overcome the difficulties and inhibitions that can characterize real interactions, thus triggering pathological mechanisms that severely affect the social relationships, the financial situation and the mental health of the people involved (92).

Internet addictions are more frequent in people with a basic emotional fragility. They are triggered in people who are already experiencing psychological difficulties such as depression, obsessive-compulsive disorders and anxiety disorders (94). The immoderate and improper use of mobile phones and the Internet not only can cause huge gaps between people, but can also lead them to withdraw into themselves, to develop relational insecurities or a fear of rejection, to feel inadequate and in need of support, even if this is external and for its own sake. It should not be forgotten that among these forms of addiction, there is also the so-called ludopathy, i.e., addiction to games and gambling, to which mobile devices also contribute on a large scale (95, 96).

Our results underline the male prevalence of Internet addiction, in line with other studies carried out during the same period (97, 98). Regarding gender differences, the literature indicates that men are generally attracted to sex sites and online games. Women are more likely to spend time flirting in chat rooms. Men prefer visual stimuli and focused on sexual experiences, while women are more focused on relationships and interactions (99–102). These features are congruent with the findings regarding gender comparisons of the UADI-2 addiction scale components. The significantly higher score on the dissociation scale for males is associated with increased gaming [see also (103–105)], whereas the score on the identity and sexuality scale is more likely to relate to behavior related to searching the Internet for sexually oriented content or masking one's identity in chat rooms or role-playing games [see also (106, 107)]. While no gender differences were found with regard to the manifestation of specific addiction-related symptoms, the negative impact on real life (work, study, social relationships, general wellbeing) was greater for males.

The analysis of the bivariate correlations clearly confirmed both the association with impulsiveness and that with codependency. The subsequent hierarchical regression also confirmed the hypothesis of the present study. In terms of the weights of the regression coefficients, impulsivity remains the main predictor (β = 0.312), as indicated by most of the above literature, but it is flanked by co-dependency, which shows a regressive weight just below the former (β = 0.275).

To the best of our knowledge, the only study that explicitly relates codependency to Internet addiction is that of Shishkov et al. (53). Their contribution shows that higher levels of Internet addiction were associated with an increase in codependency. Although the authors do not carry out a regression analysis, but limit themselves to correlation associations, they comment on the results, pointing out that the prerequisites for Internet addiction as well as for codependency are in the family.

In contrast to the study of Shishkov et al., in which both Internet addiction and codependency were greater in younger individuals, our results show the opposite trend: within the 18–30 age group, it is the older participants who are more dependent, both on the Internet and in terms of relationships. This result is particularly relevant as it raises interesting questions about the potential extension of addiction problems into the fully adult age group.

Some confirmation with respect to the age trend involved in such issues comes from studies that have recently focused on the Internet addiction of workers and professionals (108–111). Other studies also point out the association between Internet addiction (in both adults and young adults) with depression (43, 112–114), hyperactivity and attention deficit (115–119).

The prevalence of Internet addiction in the adults leads us to consider the growing incidence of attention disorders such as ADHD in this age group. Although ADHD is a disorder that begins in childhood, if it is not recognized and properly treated, it can develop into adult ADHD. Although hyperactivity often tends to diminish over time, emotional restlessness and instability in interpersonal relations sometimes persist, together with difficulty in organizing oneself and managing several tasks in parallel (120–123); attention difficulties persist, manifesting themselves as difficulties in tasks such as keeping appointments and meeting deadlines. These consequences negatively affect different aspects of the adult's life, often leading to financial and work difficulties, interpersonal and relationship problems (124, 125). The significant association and predictive estimation, which emerged in our study, of motor and attentional impulsiveness with Internet addiction, suggests that at the basis of this addiction there may also be problems of attention and impulse management that can be traced back to adult ADHD.

As regards codependency, this predictor usually includes personal relationship problems, also within the family context. We found only one study that explicitly considered family functioning, attentional impulsivity and Internet addiction in a sample of young adults in a single explanatory model (43). In this model, attentional impulsivity is proposed as a mediator of the relationship between family functioning and Internet addiction. Although our study does not test this mediation, it has shed light to the role of these predictors in explaining Internet addiction.


Practical implications of the study

Once some of the possible significant predictors have been identified, it seems appropriate to identify the containment interventions to be put in place. In this regard, the review by Xu et al. (126) on psychological interventions on Internet addiction suggests the formation of targeted and personalized intervention programmes. For impulsivity, which has been proposed as a potential indicator and treatment target of Internet addiction (127, 128), The Reality Therapy approach is suggested to assist individuals in controlling their behavior and making alternative Internet-related choices (129). Reality therapy is based on choice theory, which holds that people are in charge of their lives and what they do, feel, and think (126, 130). It focuses on goal-directed choices and self-control, which are very important aspects for young people (131, 132) directly by assisting individuals in reflecting on their behaviors, evaluating their options, and planning to choose more effective options (130, 133). Reality therapy may help people with addictions and impulsivity issues improve their self-control and reduce problem behaviors. Despite the fact that there have been very few studies of Internet addiction intervention using reality therapy alone, this method has been linked to improved self-esteem. Similar effects have been observed in studies of reality therapy for substance abuse (134, 135). Although more research is needed, preliminary findings suggest that reality therapy may play a role in the treatment of Internet addiction (130). Because good family functioning was linked to a lower risk of experiencing Internet addiction, family factors may be important targets for Internet addiction interventions (136). Family therapy is not a specific process, but rather a set of interventions aimed at improving family functions and relationships rather than directly addressing addictive behaviors. The therapies are designed to improve communication and relationships while shifting psychological needs fulfillment away from the internet and toward interactions and building relationships with family members (137, 138). Shek et al. (139, 140) used a combination of motivational interviewing and family-based therapy. Participants reported less Internet addiction and improved family functioning.

Since our study reveals the predictive role of codependency, and this is certainly associated with problems of poor relationship functioning, it can be assumed that both family therapy and other interventions or compound approaches may help. Mindfulness-oriented recovery enhancement (MORE), for example, combines mindfulness training with cognitive restructuring (the process of learning to identify and modify maladaptive thoughts through methods such as logical disputation) (141). Some studies have looked into combining two different psychosocial treatments. According to Yao et al. (142), combining reality therapy and mindfulness meditation had a significant effect on Internet gaming disorder.

Given that an inverse relationship between internet addiction and information literacy has emerged in several studies (143–145), further preventive and restraining interventions could include ad hoc media and information literacy enhancement programs, which have been found to be effective in addressing other youth issues such as various addictions (146–148), doping consumption in sports (149, 150), eating disorders (151–153), ciberbullismo (154, 155), youth aggressiveness and deviant behaviours (156, 157).

With regard to the above-mentioned interventions, it should be noted that since most of them are conducted with small groups of adolescents, it remains open to question the extent of their effectiveness with a different target group such as young adults and adults. For example, both adult co-dependency and adult hyperactivity problems would require further experimentation, taking into account the different contexts and the actual limitations/opportunities of the current living conditions. Further research and implementation of targeted and customized programmes will certainly be necessary.



Limitations of the study

Our findings should be interpreted while acknowledging some limitations. First, the sample size for this study was small and the statistical power can be affected. This limitation was due to the difficulty of getting more students involved in the study during the COVID-19 emergency, but we believe that future studies could benefit from a larger sample size and selecting participants from other parts of the country. Second, the participants in our sample were all university students. This choice was made bearing in mind the results of recent meta-analyses conducted in different countries that have shown a high prevalence of Internet addiction in this population [e.g., (87, 158, 159)] and have raised the urgence to orientate policy strategies to this emerging issue for young adults. However future research will be needed to replicate these findings in other groups. Third, it should considered that the UADI-2 instrument does not differentiate between different forms of addiction (smartphone, social media, cybersex, game addiction) and the measure is indicative of a general prevalence, which in light of current developments, would instead need a specific distinction to adequately and differentially define the areas affected by possible problematicness. Furthermore, results reported may reflect some overestimation of problematic incidence due to this lack of classificatory articulation and normative update since the moment of validation of the instrument UADI-2 carried out in 2005. In addition, future studies could include more variables (such as socio-economic status, including clinical data as depression, anxiety, feeling of loneliness, interpersonal issues, maladaptive cognitions) and more covariates variables. Finally, it was a cross-sectional study, therefore, causalities could not be entirely clarified.




Conclusion

This study investigates the role and predictive weight of impulsivity and codependency on Internet addiction on a sample of young adult university students by using a hierarchical regression analysis. The results confirmed that both impulsivity and codependency play a role in problems related to Internet use, moreover they showed the relative importance of gender and age. The study demonstrated that maladaptive and addicted use of the Internet is a critical issue also among young adults, and it suggests that preventive and restraint measures are needed. These can include not only targeted awareness programs, but also interventions aimed at encouraging a greater emotional and attentional control and a more balanced management of personal relationships among young people.
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There is a high prevalence of stress, anxiety, depression, and substance use disorders in college students globally. Financial stressors, course workload, peer pressure, and other personal, family, and societal stressors contribute to the high incidence of mental disorders among college students. Despite the high prevalence of mental disorders in college students, barriers such as lack of mental health literacy, stigma of mental health, inadequate numbers of mental health counselors and clinical psychologists supporting students in colleges in both low- and high-income countries, and financial and geographical barriers often hinder college students from accessing the needed mental supports. There is increasing evidence on the effectiveness and feasibility of mobile technology in health promotion and closing psychological treatment gaps. College students are well adapted to the use of mobile technology, particularly text and email messaging daily, which presents a unique opportunity for an innovative way to offer support for their mental health. In this article, we provide a perspective on the ResilienceNHope program, an evidence-based text and email messaging innovation, to close the psychological treatment gap and improve the mental health literacy of college students.
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Introduction

Higher education students experience many challenges leading to increased vulnerability and hence a high incidence of mental health issues. The education and learning of 67.6% of students are impacted worldwide due to the COVID-19 pandemic (1). Globally, many studies have confirmed the high prevalence of mental health issues among college or university students. A cross-sectional study among university students found that 27.5% had moderate and 9.7% had severe or extremely severe depression; 34% had moderate and 29% had severe or extremely severe anxiety; and 18.6% had moderate and 5.1% had severe or extremely severe stress (2). Another study showed that the prevalence of depressive symptoms was 32.6% (3), while anxiety and depressive symptoms were associated with lower grades (4). In another cross-sectional study of university students, more than half of the participants were affected by depression (51.3%), anxiety (66.9%), and stress (53%) (5). Results of another study reported that 34.6% had depressive symptomatology, 37.2% showed anxiety symptoms, and 47.1% had stress symptoms (6).

The ongoing pandemic and online learning has exacerbated the mental health burden of the university student. Approximately one-third of college students experienced varying degrees of depression, anxiety, and stress symptoms with online learning during the COVID-19 pandemic (7). One study reported that isolation measures to curb the COVID-19 pandemic including online learning, mostly home-based learning, had a huge health impact with the potential to affect long-term diet and physical activity in both sexes with approximately 30% fewer students achieving adequate levels of activity, compared with the previous 2 years (8). The lack of campus time and face-to-face learning contact can also result in learners feeling isolated (9) and has significantly disrupted the lives of students (1). One study reported that students experienced increased stress and anxiety as well as difficulties concentrating during online learning (10). Acute stress, anxiety, and depressive symptoms have been prevalent among students during the COVID-19 epidemic (11). One study found the prevalence of depression, anxiety, and stress were 31.9, 32.9, and 14.6%, respectively (7). Another study reported the prevalence of moderately severe to severe depression and anxiety were 34.3% and 20.1%, respectively (12).

The stressors experienced by university students in Canada are not different from those experienced by students in other countries. A cross-sectional survey in Canada reported 39.5% symptoms of moderate to severe depression, 23.8% of moderate-severe anxiety, and 80.3% of moderate-severe levels of perceived stress (13). In addition, over the academic year, 14% of students reported suicidal thoughts and 1.6% suicide attempts (4). Moderate to severe levels of anxiety and depressive symptoms persist among university students, especially in the first year and the use of drugs seems to increase these risks (14). A longitudinal study of students on entry showed clinically significant depressive symptoms (28%) and anxiety symptoms (33%) which increased to 36 and 39%, respectively, by the end of the first year (4).

The high prevalence of toxic stress, anxiety, depression, and substance use disorders can be attributed but not limited to factors such as financial stressors, course workload, peer pressure, and other personal, family, and societal stressors (15). A survey of university students reported lack of money, time management, coursework assessment items, lack of sleep, and course marks as having a major impact on their mental health (16). The prevalence of anxiety seems to be much higher than either depression or stress (2), which can be explained by the uncertainties of life coupled with course workload. Depressive symptoms are significantly related to grade point average and examinations or tests (3, 13). Anxiety about examination generally results in depression, excessive worry, and stress about the evaluation of tests and results (17). Anxiety can also be a result of socioeconomic factors or family factors (13). Financial stressors also contribute immensely to the mental health burden and a cross-sectional survey suggest that there are significantly higher stress scores among students whose family had low incomes (2).

The risk of alcohol or drug use among university students is also due to the substantial changes occurring in their lives, including social factors, peer, teachers, or parent's pressure (18). A cross-sectional study of university students in Nigeria showed that nearly 4.2% were dependent on alcohol, while 14.1% had “low-risk use” for other psychoactive substances (19). In another study conducted in Switzerland, a slightly higher percentage (20%) of university students reported increased alcohol consumption and 26% engaged in binge drinking (20).

In contrast to the wide availability of psychotropic medications for the treatment of mental disorders (21), psychological treatment services are usually limited or completely unavailable. Barriers to access alongside inadequate resources have contributed to the limitations in providing or making these services available to patients with mental illness, thus creating a therapeutic gap.

Mounting evidence report the global lack of mental health professionals, including therapists, particularly in remote areas and rural communities in addition to the costly and resource-intensive nature of the conventional supportive services (21–25). Besides, there are other personal beliefs and culture-based factors such as the stigma or discrimination barriers emerging from the social or professional circles surrounding the patients that may limit the accessibility to these services and may further contribute to enlarging the therapeutic gap (21–25).

A large body of literature, therefore, has suggested that remotely delivered services could be comparable to face-to-face services and effective in addressing mental health conditions (23, 26). These services have been recently adopted in the healthcare system allowing for the use of technology and the internet to either communicate with a healthcare provider or instead to deliver the health services and information via mobile devices such as smartphones using SMS, MSS, mobile, or web applications (27–30). The provision of easily accessible interventions that require the patients to use an app or internet program with no human interaction was compared against therapist involvement in an intervention (27, 31). Phone chat or texting was the preferred mode of communication among adolescents with their physicians, compared to face-to-face (32). Adolescents usually report more convenience with reduced anxiety and effective communication. Therefore, the growing spread of such wireless services in the healthcare system has become more reasonable among young adults.



ResilienceNHope

ResilienceNHope (33) is an evidence-informed e-mental health application which delivers one-way (non-interactive) psychological interventions which incorporate cognitive behavioral therapy based on daily supportive messages (mobile text or email), weekly mental health literacy information, online mental health self-assessments, and other mental health resources to help address part of the mental health literacy and the mental health treatment gap for individuals and communities globally. Subscribers are informed of the non-interactive nature of the supportive messaging program through the welcome and introductory messages they receive on subscribing to the program. They are also offered the phone number of the mental health crisis service for their province or region to call if they are in crisis, such as if they experience suicidal ideation. In addition to the English programs, ResilienceNHope mobile text-based program include Arabic, French, Punjabi, Mandarin, Ukrainian, and Russian languages (34) and can easily be adapted to other languages. Both the email and text message programs aim to support regional and national health authorities and institutions seeking to implement evidence-based, cost-effective, and easily scalable population-level e-mental health programs. The current suite of programs includes Text4Mood, Text4Support, Text4Hope, Text4HopeAddiction Support, Text4Hope Cancer Care, Text4PTSI, MoreGoodDays, Positive Mental Health, ResilienceNHope4Ukraine, and Wellness4Teachers as described in Table 1.


TABLE 1 Description of the ResilienceNHope suite of programs.
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Scientific evidence in support of the efficacy and effectiveness of ResilienceNHope messaging programs

ResilienceNHope text-based messaging programs have provided evidence as cost-effective and easily scalable programs designed to provide psychological support for individuals with various mental health conditions, including alcohol abuse, Major Depressive Disorder (MDD), Generalized Anxiety Disorder (GAD), perceived stress, Post Traumatic Stress Disorder (PTSD), sleep disorder symptoms, suicidal ideations and thoughts of self-harm, and comorbid conditions. Besides the reported effectiveness, the service has achieved expansive reachability along with the reported satisfaction among the subscribers. The text-based programs have further facilitated surveillance of mental health conditions among subscribers who are mostly mental health and addiction patients and the general public who provide serial online surveys which include questions accessing the presence of mental health symptoms.

In the following section, we will highlight the utility of the ResilienceNHope text-based programs, evidence of their effectiveness, and the potential applicability of the programs to help close the mental health treatment gap among college students.


Drug/alcohol abuse

• A randomized controlled trial (RCT) (44) was conducted involving 59 patients with alcohol use disorders (AUD) who completed a residential addiction treatment program in Grande Prairie, Alberta, Canada. Patients in the intervention group (n = 29) received daily automated unidirectional, non-interactive supportive text messages crafted based on addiction counseling principles and sent through an online program to the patients' cell phones for 3 months following discharge. Patients in the control group (n = 30) received a text message thanking them for participating in the study. A trend was observed in the intervention group to have more than double the mean number of days to their first drink after discharge from the residential treatment program, compared to the control group (60 vs. 26 days respectively, mean difference: 34.97; 95% CI: −5.87–75.81). Small to moderate effects were found for Cumulative Abstinence Duration (CAD) and units of alcohol per drinking day. Small to negligible effects were found for health utilization. On subgroup analyses, the participants who received text messages, among those who did not attend follow-up outpatient counseling, showed a longer CAD. Additionally, patients with alcohol use disorder who received text messages had a trend toward recording larger cumulative alcohol abstinence in days.

• In another study (45), the authors examined the PTSD symptoms and its mental health associates in the residents of a Canadian community of Fort McMurray, 6 months after enduring a wildfire that forced over 90,000 residents to evacuate after the fire consumed about 2,400 homes and over 200,000 ha of forest. The authors found that the respondents who presented with likely PTSD after the wildfire were significantly more likely to self-report increased drug abuse (8.1 vs. 2.1, p = 0.02), but not increased alcohol use (16.4 vs. 11.4%, p = 0.3), compared with respondents who did not have likely PTSD.

• In an ongoing research work (38), the authors have implemented a program of daily supportive text messaging (Text4Hope-Addiction Support) to reduce drug or alcohol cravings as well as anxiety and depression, typically associated with alcohol and substance use disorders. The authors evaluated the prevalence of cravings, anxiety, and depressive symptoms; demographic correlates of the same; and the outcomes of the Text4Hope-Addiction Support intervention in mitigating cravings, anxiety, and depressive symptoms during the COVID-19 pandemic. Preliminary unpublished data reveal a significant reduction in craving intensity, craving frequency, and length of time craving drugs, after receiving a 3-month daily supportive text message (Text4Hope-Addiction support), as reported on the Brief Substance Craving Scale (n = 67).




Major depressive disorder

• In an RCT involving 73 patients diagnosed with MDD, patients in the intervention group (n = 35) received twice-daily supportive text messages for 3 months as part of their outpatient treatment, while the control group (n = 38) received a single thank-you message every fortnight (46). Patients in the intervention group (20.8; SD = 11.7) had a significant greater reduction (25%) in their depressive symptom on BDI scores compared to patients in the control group (24.9; SD = 11.5), F (1, 60) = 4.83, p = 0.03, ηp2 = 0.07), with a medium effect size Cohen's d = 0.67) (47). Furthermore, after adjusting for baseline scores, a significant difference remained in the 3-month mean self-rated VAS scores (EQ-5D-5 L scale) between the intervention and control groups, 65.7 (SD = 15.3) vs. 57.4 (SD = 22.9), F (1, 60) = 4.16, p = 0.05, ηp2 = 0.065. The mean difference in change means self-rated VAS scores were also statistically significant with an effect size (Cohen's d) of 0.51.

• Early in the COVID-19 pandemic, Text4Hope, a service that used supportive SMS text messaging as an evidence-based, with prior research supporting good outcomes and high user satisfaction to reduce distress related to the COVID-19 crisis, initially among Canadians (37).

• After 3 months, there was a significant reduction (10.3%) in likely depressive symptoms on the Patient Health Questionnaire-9 scale score from baseline (9.32; SD = 6.23) to 3 months (8.36; SD = 6.62) (t (301) = 3.16, p = 0.002) (48).

• Similarly, subscribers of Text4Hope who had been enrolled for 6 weeks (Intervention Group) had a significantly lower prevalence of depression compared to new subscribers during the same time period (Control Group) (36.8 vs. 52.1%, respectively) (49). After controlling for demographic variables, subscribers in the intervention group remained less likely to self-report symptoms of MDD (OR = 0.50; 95% CI = 0.47–0.73), compared to the subscribers in the control group.


Comorbid MDD and AUD

• In an RCT, patients with AUD and comorbid depression (n = 95) were recruited after completing a 30-day rehabilitation program. The intervention group (n = 47) received twice-daily supportive text messages over 6 months while control participants (n = 48) had treatment as usual for 6 months, with an added 6-month post-treatment follow-up for both groups. At 3 months, depression (P = 0.02) and perceived stress scores (P < 0.01) were significantly reduced in the intervention group relative to control participants with small to medium effect. A significantly greater reduction in units per drinking day (U = 494, P = 0.03, r = −0.3) from baseline to 6-month treatment point was reported in the intervention group, compared to the control group with a medium effect size (P = 0.03). There were no differences in drinking or mood measures at 6-month post-treatment follow-up (50). This may highlight the value of the continuity and sustainability of texting-based programs to ensure improved mental health.

• Another RCT aimed to explore the effects of supportive text messages on mood and abstinence outcomes for patients with depression and co-morbid AUD. The participants (n = 54) with a DSM-IV diagnosis of unipolar depression and AUD who completed an in-patient dual diagnosis treatment program were randomized to receive twice-daily supportive text messages (n = 26) or a fortnightly thank you text message (n = 28) for 3 months. At 3 months (51), there was a statistically significant difference in depression symptoms as measured on BDI-II scale scores between the intervention and control groups; after adjusting for the baseline scores, with a mean difference of – 7.9 (95% CI: −13.06 to −2.76, Cohen's d = 0.85). Additionally, there was a trend for a greater CAD in the text message group than the control group: 88.3 (SD = 6.2) vs. 79.3 (SD = 24.1), t = 1.78, df = 48, p = 0.08.

At 6 months, which was 3 months after the cessation of the texts, the results of the same study showed unlike at 3 months, there was no statistically significant difference in BDI-II scores or CAD between the text message group and the control group. However, patients in the intervention group had significantly higher days to first drink compared to those in the control group: 119.9 (47.7) vs. 62.4 (44.9), t = 2.99, df = 22, p = 0.01 (52).



Generalized anxiety disorder (GAD)

• The positive impact of the daily supportive texting service, Text4Hope, on anxiety symptoms, was reported at the mid-point and end of the program as follows: there was a significant reduction (−18.7%, p < .001) in the Generalized Anxiety Disorder-7 (GAD-7) scale's measured mean anxiety symptom score from baseline (mean = 9.62, SD = 5.6) to 6 weeks (mean = 7.82, SD = 5.2) after receiving daily supportive messages, with a small effect size (Cohen d: 0.4) (53). Furthermore, the prevalence of likely generalized anxiety disorder (GAD) among subscribers was significantly reduced at 6 weeks compared to the baseline figures (45.8 vs. 32.3%, respectively).

Similar results were obtained at 3 months with a 22.7% reduction in the GAD-7 score from baseline (mean = 9.07, SD = 6.02) to 3 months (mean = 7.01, SD = 5.84) (48).

• The effectiveness of Text4Hope in combating mental health symptoms was evaluated in a comparative study, by comparing psychiatric parameters between two subscriber groups. The first group was the Text4Hope subscribers who received daily texts for 6 weeks (intervention group), while the second group was the new Text4Hope subscribers who were yet to receive messages (control group). The results revealed that the intervention group had a significantly lower prevalence of anxiety compared to the Control Group (31.4 vs. 46.5%, respectively) (49). Furthermore, the subscribers belonging to the intervention group remained less likely to self-report symptoms of likely GAD (OR = 0.55; 95% CI = 0.44–0.68), after controlling for demographic variables.



Stress

Similar to the examined GAD symptoms, stress symptoms were examined through the Text4Hope initiative, as follows:

• There was a significant reduction in stress symptoms as measured by the Perceived Stress Scale (PSS-10) (−18.7%, p < 0.001) from baseline (mean = 20.35, SD = 6.7) to 6 weeks (mean = 19.51, SD = 7.0) (53), and when compared to 3 months, there was a 5.7% reduction in the PSS-10 score from baseline (mean = 20.21, SD = 7.23) to 3 months (mean = 19.07, SD = 7.74) (48). Likewise, stress prevalence among subscribers was significantly reduced at 6 weeks (5.4%) and 3 months (6.9%), compared to baseline data.

• In the aforementioned comparative study, the intervention group had a significantly lower prevalence of moderate or high stress compared to the Control Group (78.8 vs. 88.0, respectively), and the subscribers belonging to the intervention group remained less likely to self-report symptoms of stress (OR = 0.56; 95% CI = 0.41–0.75), after controlling for demographic variables (49).



Suicidal thoughts

In the same comparative study, which was run to evaluate the effectiveness of Text4Hope, 6 months after launching the service, the subscribers in the intervention group showed a significantly lower prevalence of suicidal thoughts and self-harm ideas, compared to the control group (subscribers who were yet to receive supportive text messages) (16.9 vs. 26.6%, respectively) (49). Furthermore, intervention group subscribers remained less likely to self-report symptoms of suicidal thoughts and self-harm (OR = 0.59; 95% CI = 0.45–0.77), after controlling for demographic variables (49).



Sleep symptoms

In the same comparative study, the intervention group had a lower prevalence of disturbed sleep compared to the control group (76·9 vs. 85.1%, respectively), although this was not statistically significant after Bonferroni correction (p = 0.02, which is larger than the adjusted p = 0.01) (49).




Other evidence in supporting text messaging or email applications

Text messages are a current platform that incorporates technology into the healthcare system, spanning a wide range of health conditions and playing different roles. Text messages are used as a reminder of medical appointments (54) or to encourage adherence to prescribed medications (55). Supportive texting programs, such as Text2quit and Quit4baby, have been provided to people in the field of addiction and smoking, particularly during their vulnerability, achieving considerable success. Text4baby was provided to pregnant women and new mothers aiming to improve their health beliefs and attitudes (56, 57) and Text2quit was provided to adults and pregnant women to quit smoking (58, 59). Favorable response to these programs have been reported praising the content and the skills taught that helped them with positive ideas on quitting, to the extent that they may recommend it to a friend.

In the field of addiction and drug use, several studies examined the effect of text messages with reported efficacy and feasibility for such programs in combating drug and alcohol-related problems in young people. For example, Mason, Ola et al. (60), in their meta-analysis, aimed to examine the effectiveness of text message interventions for tobacco and alcohol cessation within adolescent and young adult populations. A total of 14 RCT studies were examined, and the authors reported an overall effect size of 0.25, concluding while the effect sizes varied among the studies, approximately one in three people in the treatment groups reduced their tobacco or alcohol use, compared to people in control groups. This indicated that text interventions have a positive effect on reducing substance use behaviors among the young population, and the prevention of SUD and smoking could be enhanced via texting services.

In another systematic review, Hutton, Prichard et al. (61) examined 15 articles regarding the effect of mobile-based health interventions (mHealth), such as social networking sites, SMS, and mobile phone applications on reducing harmful alcohol-related behaviors. Their target population was young people aged between 12 and 26 years, without known alcohol addiction or alcohol dependency. The authors reported that the service was effective in reducing alcohol consumption in 50% of their studies, with above 70% in text messages-based studies. Furthermore, the authors reported that young people liked personalized messaging that helped in an effective way to convey supportive services; and concluded that the use of mHealth, particularly text messaging, was found to be an affordable, acceptable, and effective way to deliver messages to reduce alcohol consumption in young people. With respect to the text-based and online services in the field of psychosis and schizophrenia, several studies reported positive results related to the efficacy, better engagement, and feasibility of these interventions. For example, in a recent systematic review run by D'Arcey, Collaton et al. (62), the authors concluded that text messages were generally safe, feasible, easy to use, and wellperceived as reported by more than half of the study participants. Additionally, the authors reported that text messages can leverage patients' engagement in terms of improving clinic attendance, better adherence to medications, and therapeutic alliance.

In another systematic review examining both the online and mobile-based interventions, Alvarez-Jimenez, Alcazar-Corcoles et al. (29) indicated that both interventions may show promise in improving positive psychotic symptoms among patients with schizophrenia-spectrum disorders. The authors reported that such interventions, particularly mobile-based, may help to monitor early relapse signs that may reduce hospital admissions. Additionally, they noticed that tailored text-based interventions were found to be associated with improved symptomatology in terms of reduced hallucination severity and improved sociability but not functional outcomes.

Similarly, several studies examined texting services in addressing depression and mental health conditions or symptoms either alone or in association with anxiety and suicidal symptoms.

In a systematic review by Cox, Allida et al. (24), the authors aimed to examine text messaging interventions in people with depressive symptoms. The review included seven trials in their review with 1,918 participants. The authors concluded that there is a significant effect of text messages in reducing depressive symptom scores, however, due to the substantial heterogeneity (high inconsistency in results), the effect was described as borderline. Considering depression as a primary outcome in this review, the sensitivity analysis reported a statistically significant reduction in depressive symptoms with a low heterogeneity in the intervention group compared to the control group at the end of treatment (SMD, −0.30; 95% CI, −0.53 to −0.08; I2 = 23%). Similar results were obtained while considering trials using standard depression rating scales. The review also concluded that the effectiveness of text messages in reducing depressive symptoms was achieved when two or more messages were sent per week, while a lower number may not produce a significant effect.

In another scoping review, Dwyer, de Almeida Neto et al. (63) reported on text messages in adjunction with other e-mental health as counseling services. The authors concluded that there is converging evidence that text-based counseling services and interventions are effective in treating a variety of mental health conditions, such as depression, suicidal ideation, or anxiety, particularly when patients with depression are comfortable with online communication. With respect to text-based counseling, it was found to be effective in treating depression and psychological distress, and the communications analyzed using computational linguistic techniques can be applied to identify individuals at risk of serious mental health or suicide (63).

To examine the use of text messaging-based interventions and identify technological and clinical design features of these interventions in the young population, MacDougall, Jerrott et al. (32) in their scoping review examined the literature for text-based services in mental health among children and adolescents. The authors included 31 studies providing data related to the nature, frequency, and targeted assessments of text-based services in the field of mental health. The authors observed that patients' engagement was the main outcome measure in the majority of the studies. Regarding the frequency of the interventions, it seems that a smaller number and less frequency of text messages were provided to the younger population compared to the adults, where the authors reported that text messages were usually delivered in less than 12 weeks with a range between one to three messages per week. With respect to the clinical condition, the two main targeted mental health conditions were substance use or problem drinking (35% of the studies) and depression in adolescents (32% of the studies). Most studies reported the use of bidirectional messaging system (65% of the studies), with limited data on the cost or policy implications.



Feasibility for implementing ResilienceNHope messaging programs among college students

ResilienceNHope service has the potential to expand along the young population, including college students. The evidence based on the outcomes of the service has flagged out the high risk in the young population of experiencing mental health symptoms, such as, anxiety, Post-traumatic stress disorder (PTSD), and passive death wish and thoughts of self-harm, particularly during the COVID-19 pandemic (64–66). Izu et al. (67) compared the prevalence and the severity of different mental health conditions among Text4Hope subscribers, based on their age groups. The authors reported that 11% of the total survey respondents (n = 8,267) were identified as 25-year-olds or less. The mean scores on the Perceived Stress Scale 10 (68), the Generalized Anxiety Disorder 7-item (69), and the Patient Health Questionnaire-9 scale (70) were highest among this young population and lowest among those aged >60 years (25.4 vs. 16.65, 12.23 vs. 6.35, 13.05 vs. 6.65, respectively). The authors proposed some explanations, such as the younger adults may be exposed to more information about the pandemic via social media or their loss of social connections with friends which may render them more vulnerable to mental distress. Such alarms lead to the development of MoreGoodDays program, one of the ResilienceNHope suite of a free daily text messaging service provided by Kickstand for the youth in Alberta (41). The service provides adolescents and young adults with a 1-year daily supportive text message. Although anyone can register for MoreGoodDays, the service is primarily aimed to support the young populations and promote their mental health and wellbeing. According to the latest reports, more than one half of MoreGoodDays subscribers are college students (138/263, 52.5%). The preliminary feedback is promising, the end users among adolescents and young adults usually report their acceptance and satisfaction and further seek service extension after 1 year. This led to the provision of a second version of the service that has enabled those who are interested to re-register to the service more than one time.

The feasibility, accessibility, and reachability domains of ResilienceNHope programs was achieved among young adults. This was clearly reflected in the considerable representation of young people in the Text4Hope service. Given that the service was provided to everyone in Alberta, regardless of their age, at 1 year, there were 1,199 subscribers who identified as 25 years or less (11%), and 600, 5.7%, were students. Furthermore, the unpublished data for 1-year Text4Hope service showed that the subscribers who were ≤ 25 years achieved a better improvement (higher reduction) in the mean scores of likely stresses (−2.11 vs. −1.30) and likely GAD (−2.40 Vs. −2.11) as compared to those above 25 years, respectively, albeit the results were not statistically significant. Similarly, just less than a quarter of Text4Support, self-subscribers were young adults (18-24y) (36). Taken from these text-based services seem to be acceptable, accessible, and effective in young populations.



Likely acceptability of ResilienceNHope messaging programs among college students: Subjective mental wellbeing and user satisfaction

Besides the reported clinical effectiveness of ResilienceNHope programs, the service has achieved an expansive acceptability and satisfaction among subscribers. To examine the perception and feedback of patients with AUD and comorbid depression about the usefulness of supportive text messages, a randomized trial was designed with participants who have a DSM-IV diagnosis of AUD and depression (n = 26), and who completed an in-patient dual diagnosis treatment program were provided with twice-daily supportive text messages delivered to their mobile phones for 3 months (71). At 3 months, 18 (75%) patients reported that the text messages always or often reminded them to remain abstinent from alcohol. Twenty (83%) patients reported that the intervention had played a useful role in helping to improve their mental health, in particular, in serving as a motivation for recovery and in preventing relapse.

Subscribers of Text4Mood program (text-based program that delivers daily supportive text messages to subscribers was launched in 2016) (n = 894) reported that daily supportive messages made them feel more hopeful about managing issues in their lives (82 %, n = 588), in charge of managing depression and anxiety (77 %, n = 552), coping with stress (77 %, n = 552), and feel connected to a support system (75 %, n = 542). Most subscribers also reported that Text4Mood improved their overall mental wellbeing (83 %, n = 598), made them feel like they could bounce back if they made a mistake (77 %, n = 554), and 52% (n = 461) reported that the daily messages helped them elevate their mood. Furthermore, most subscribers felt the daily messages were positive (98%), supportive (95%), on topic (88.5%), and to the point (87%) (72). Similar results were obtained from Text4Hope service (the mental health service provided by health authorities in Alberta, Canada, to support the mental wellbeing and distress associated with the CVID-19 pandemic) (37). More than 70% of the subscribers agreed that Text4Hope helped them cope with stress (1334/1731, 77.1%) and anxiety (1309/1728, 75.8%), feel connected to a support system (1400/1729, 81%), manage COVID-19-related issues (1279/1728, 74%), and improve mental wellbeing (1308/1731, 75.6%). Similarly, subscribers agreed that messages were positive, affirmative, and succinct. Messages were always or often read by 97.9% (1681/1716) of respondents, and more than one in five (401/1716, 23.4%) reported that they always or often returned to messages. Most subscribers (1471/1666, 88.3%) read the messages and either reflected upon them or took a positive action (73). Furthermore, the subscribers were asked about their acceptance of technology-based services in supporting their health. Most subscribers welcomed almost all technology-based services as part of their health care (mental or physical), during crisis, or emergency situations (73).



Conclusion

College students are confronted by multiple stressors and are therefore vulnerable to experiencing psychological disorders such as anxiety, depression, and substance use disorders. This notwithstanding, barriers such as stigma, lack of counseling services, long waitlists, and geographical barriers to access may hinder many college students from accessing psychological support. There is abundant evidence on the cost-effectiveness, scalability, and acceptability of e-mental health interventions, particularly supportive text and email interventions to address psychological distress and improve resilience and mental health literacy in youth and young adults. ResilienceNHope suite of text and email messaging programs has robust research evidence of effectiveness to reduce psychological treatment gaps at the population level, and may be effective in providing psychological support for college students globally. There is currently no other e-mental health program which specifically addresses youth mental health extensively and comprehensively and integrates mental health promotion, prevention, and intervention in one package, using youth-friendly delivery format. The components of ResilienceNHope have been evaluated to be effective and it is time to combine them into a more accessible package for further advanced evaluation among college students who experience significant transitions into early adulthood.
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Gender

Study course

Year of course

Father's education

Mother’s education

If one or both parents work in
health professions

Males = 300
Females = 300

Economy = 66 (11.0%)
Foreign languages = 36 (6.0%)
Pedagogical sciences = 72 (12.0%)
Motor sciences = 54 (9.0%)

Law = 90 (15.0%)

Humanities = 54 (9.0%)
Communication sciences = 30 (5.0%)
Engineering = 108 (18.0%)

Nursing sciences = 24 (4.0%)
Social work = 66 (11.0%)

First = 157 (26.1%)

Second = 149 (24.8)

Third = 116 (19.3%)

Fourth = 92 (15.3%)

Fifth = 65 (10.8%)

Out-of-course = 21 (3.5%)

Primary school = 32 (5.4%)
Secondary school = 127 (21.1%)
High school diploma = 276 (46.0%)
University degree = 165 (27.5%)
Primary school = 45 (7.5%)
Secondary school = 148 (24.6%)
High school diploma = 264 (43.9%)
University degree = 143 (24.0%)
Yes = 95 (15.8%)

No = 505 (84.2%)
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Female
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Relative size
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IES_R Normal (0-23)
Mild psychological impact (24-32)
Moderate psychological impact (33-36)
Severe psychological impact (>37)

DASS-Stress Normal stress (0-10)
Mild stress (11-18)
Moderate stress (19-26)
DASS-Anxiety Normal (0-6)
Mild anxiety (7-9)

Moderate anxiety (10-14)

Severe anxiety (15-19)

Extremely severe anxiety (20-42)
DASS-Depression  Normal (0-9)

Mild depression (10-12)

Moderate depression (13-20)

Severe depression (21-27)

“Two missing cases for DASS-21 subscales.

CH

(n =358

n %
216 603
63 176
12 34
67 187
245 688
100 281
1 3.1
279 784
38 107
30 8.4
9 25

0 0
194 545
59 16.6
96 27.0
7 20

PT
(n=1522)
n %
490 32.2
243 160
9 62
695 456
o78 64.3
452 29.7
92 60
962 63.2
196 129
207 149
107 7
30 2
1088 715
173 13
246 162
15 10

X2

117.620

6.769

36.523

39.391

0.001
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0.001

0.001

Odds-Ratio (95%)
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(2.526-4.062)

1.206

(0.943-1.543)

2056
(1.568-2.695)

0.472
(0.373-0.597)

<0.001

<0.001

<0.001

<0.001
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Dependent variable

Stress

Anxiety

Depression

Independent variable

State of mental health

Hope
State of mental health

Hope

Overall state of health
Resilence

State of mental health

Hope
Resilience

—-0.098

—0.134
N/A

-0.174
—-0.059
0.166
—-0.093

—0.264
N/A

<0.001

<0.001

<0.001

<0.001

<0.035

<0.001

<0.001

CH

0.361

0.257

0.493

2
Ridusted

0.358

0.251

0.490

FP)

98.218
<0.001

39.941
<0.001

168.670
<0.001

-0.122

—0.174
-0.008

—0.182
N/A
NA

—0.092

—0.452
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<0.001

<0.001
<0.001

<0.001

<0.001

<0.001
<0.001

PT
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0.290
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2
Adjusted
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<0.001
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<0.001
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Themes

Personal sphere

Social sphere

Contextual sphere

Subthemes

Personal growth and adaptability

“Window of opportunity” to be involved in
academic and professional projects

Focus on Work-life balance

Self-care through the adoption of healthy
lifestyles

Being more compassionate to others

Selecting useful information about the
pandemics

Compliance with the sanitary measures

New ways of communication - digital
networking

New ways of being physically close

Prioritise and valorise “being with my family and

friends”

Adaptation of the “teaching / leaming”
environment

School support services

Tailored teaching support

Extracted codes

FGD1 (PT) “it's a learning process and it's great to see the ability of human beings to adapt
to new circumstances, but at the same time, it also brings us [...] some insecurites [...."
FGD2 (CH) *[...]t's mainly the key words of adaptation, change, fear and awareness of
our environment, but also of ourselves. And then from my point of view, it also allowed us to
take time for ourselves..."”

FGD1 (PT) *[..] it was also a window of opportunity, also because | managed to get

involved in other projects that | would never achieve in terms of geographical
distance.”

FGD1 (PT) “Structuring a timetable s very important [...]. Sometimes we lose a e bit of
the notion that we’re working, the brain is working and it's tiring and that we're not
taking any time for ourselves.”

FGD2 (CH) *For me I tried to keep a fairly fixed timetable, I need to know what is going to
happen, to have everything planned out |...] I am doing my routine like when | was going to
school[...]"

FGD1 (PT) “At the beginning of the pandenic, | also dedicated myself more to sport and
now I ended up becoming a federated athlete, because, reall it was a great escape for me.”
FGD2 (CH) (] during the first wave, we had all the time in the world to do sports with videos
in the garden and all that, [..] to cook again, and I took a lot of time to cook, which was very
good at the time [..]."

FGD4 (PT) “Ifelt | shouldn’t be sad because there were people worse than me and I felt |
wanted to help. However, | think | ended up realizing, a bit like my colleague, that our role was
to stay at home effectively and try to make others aware of what we could do within our
possiilties and within our training [...."

FGD1 (CH) *For my part, during the whole of the first period, the first wave, | worked 100% in
home care as a back-up because they really needed people, whether it was (o replace
people who were COVID-19 positive.”

FGD1 (CH) *(..] being nice about the news and social networks, after a while you don’t have
to read too much because (laughs) otherwise | think we'd spend our day getting angry [..]
S0 think having stopped watching it has helped me a lot.”

FGD1 (PT) “[..] I felt the issue of selecting the news I see was very important. [..] at the
beginning, | saw everything and was even afraid to go to the door, and then I started to
select a lttle bit the news I read to be able to continue to have a normal life.”

FGD2 (CH) I think that during the first wave there were a lot more people who paid attention,
who were more inclined to respect the rules [...] during the second wave, even now,
which still has some [...] that many people are fed up and think that the rules are no
longer important [...J.”

FGD4 (PT) “Of course, there are things that stick, hand sanitizing whenever we touch
something when we're in public spaces; wearing the mask in public spaces and using
it to cover your nose and not put it on your chin [...J.”

FGD2 (CH) *[...] with my friends, we did quite a lot of “skypero” as we used to call it, an
aperitif in front of Skype, to take our mind off things, have a laugh.”

FGD1 (PT) “this group of friends that meets online every day ended up giving me a
great escape. So, we ended up accompanying each other, supporting each other and that
was also one of the great pillars for managing to cope with al this stress.”

FGD1 (PT) *{..] although there was no physical contact, in the pandemic, they were on a
balcony and | was down here on time because this contact is very, very, important, at
least for me.”

FGD2 (CH) (..] I had to recreate a social thing because otherwise | knew | was really
going to fall to the bottom. So, | had to [..]in the end I went for a walk with friends, | invited
friends for a drink from time to time, things like that, because othenwise | felt | wouldn't be able
to hold on.”

FGD2 (PT) “Sometimes we do not give due value to our family [...] what | want is, from
now on, to enjoy every moment. Whenever there are opportunities, instead of
creating obstacles for us to have these contacts.”

FGD1 (CH) *But then, now, with my behaviour, | say to myself that | have to enjoy it more.
Maybe I'll make more contact with colleagues, with the family, to make sure they’re
okay. I think it's a bit of a change from all that [...J.”

FGD2 (CH) *...] it brought a lot of positive things, also distance learning, for journeys for
example, organisation of the days, sometimes there are those who prefer to work in the
evening for example [...)."

FGD1 (PT) “I think that the pandemic, in a way, also made us develop some skills of
adaptation to new contexts. Without doubt! We had to restructure our way of organising
ourselves, of living together, of learning, mainly at university level.”

FGD1 (PT) “The school had a volunteer service. There was a student who also went shopping
for me, | also had friends who went shopping for me. ... It was good to have had that
support and also to feel that | wasn’t alone.” [..] That kind of support (school support
service) helped me a lot, even to create study methods, methods to decrease anxiety.”
FGD1 (PT) ‘I was about to give up. Luckily Professor X insisted with me and didn’t let that
happen. Luckily, he was always around, he encouraged me, he motivated me, he
always met with me, whenever I needed him.”

FGD1 (CH) *[.] the teachers, they used more direct contacts uh | mean more
messages shared on Teams more ... well they made themselves very quickly easily
available on Teams or on the other platforms by mails [...]."
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Age (mean/SD)
Gender

Marital status

Live with elderly or chronically il people

Level of studies you attend

Working student

Study area

Diagnosed with a chronic ilness?

1Student t-test.

Male
Female

Single

Married
Divorced
widowed

No

Yes

Graduation
Post-graciuation
Master's Degree
Other

No

Yes

Health area
Other areas

No

Yes

CH
(n=358)

23.70
127
231
337

17

310
48
323
17
16

196
162
176
181
335
23

%

464
355
645
94.1
48
14

86.6
134
90.2
47
45
06
547
453
493
50.7
936
6.4

(n=1,522)

22.85
379
1,143
1,388
118
13

1,121
401
1,208
15
154
148
1,166
356
545
977
1,285
237

%

8.95
249
75.1
91.2
a4
09
0.2
3.7
263
792
1.0
10.1
97
76.6
23.4
358
64.2
84.4
15.6

X2t

2.1971
15.939

5.778

26.692

69.210

69.389

22.258

19.588

0.028
<0.001

0.123

<0.001

<0.001

<0.001

<0.001

<0.001
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Variables

Mental health state, with reference to the last month
Physical health state, with reference to the last month
Overall state of health -with reference to the last month
DASS-Stress

DASS-Anxiety

DASS-Depression

HHI

BRCS

IES-R

*Cohen'’s effect size.

CH (n = 358)
Mean sb
42.72 2476
4936 2261
4951 21.34
7.54 524
3561 4.21
9.10 552
3273 8.19
13.60 2.98
2156 15.90

PT (n=1,522)
Mean sp
6157 2136
65.00 1989
66.86 17.92
8.42 5.75
568 5.48
657 561
3552 592
12.50 347
34.08 19.26

—14.55
—-13.09
-15.86
—2.65
—6.67
767
-7.34
5.46
-11.4

<0.001
<0.001
<0.001

0.008
<0.001
<0.001
<0.001
<0.001
<0.001

Effect size*

22.04
20.44
18.62
5.66
5.26
559
6.40
3.39
18.67
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1. Academic stress - 0.459**
2. Mental distress

3. Academic self-disclosure to parents
4. School engagement

—-0.194*

4

0.197**
—0.045
0.238"

“p < 0.01.
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Means and standard deviations for each scale (standard deviations in parenthesis)

Overall Gender
Male Female
1. Academic stress® 57.76 (11.19) 55.14(11.62) 50.80 (10.41)
2. Mental distress® 40.87 (16.99) 38.10 (15.56) 43.01 (17.74)
3. Academic self-disclosure to parents® 14.83 (4.80) 14.50 (4.75) 15.02 (4.84)
4. School engagement® 26.37 (4.88) 26,52 (4.93) 26.27 (4.93)

%0n a scale: from 1 = *Strongly disagree” to 5 = “Strongly agree”.
b0n a scale: from 1= “Never” to 5 = “Very severe".
On a scale: from Totally not met” to Totally met”.
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Effect B

Direct effects. 090
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Shyness— self-control —021"
Social —030
anxiety—> self-control

Shyness— mobile phone 0241
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Social aniety— mobile 0.2
phone addiction tendency

Seif-control— mobile —0.43

phone addiction tendency
Indirect effects

Shyness—> social 0.10
anxiety— mobile phone

addcition tendency

Shyness— seff- 008

control mobile phone
addeition tendency

Shyness— social 0.10
anxiety—> self-

control— mobile phone

addiction tendency

N =3,189. **p < 0.001

SE

0.02

0.02
0.02

0.02

0.02

0.02

0.02

0.01

0.01

95%Cl

0.86

-0.26
-0.33

0.20

0.08

—047

0.06

0.07

0.09

0.93

-0.17
-0.27

0.29

0.15

—-0.40

0.13

0.10

0.12
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Proximal level: sociodemographic characteristics

Sex
Female
Male
Age
16-17
18-24
Socioeconomic status
Low
High
Social capital: cognitive dimension
Low cognitive social capital level
High cognitive social capital level
Social capital: behavioral dimension®
Low behavioral social capital level
High behavioral social capital level
Intermediate level
Self-rated health
Fair/poor
Good
Perceived stress
Low stress
Moderate stress
High stress
Smoking status
Ever smoker
Non-smoker
Heavy episodic drinking
High-risk drinkers
Low-risk drinkers

Sleep: do you sleep well and feel rested?

No
Yes

IPAQ physical activity categories
Low physical activity level
Moderate physical activty level
Vigorous physical activty level

N = 609.
OR, odds ratio.

The total does not add up to 609 due to missing data.

*p < 0.05.

Clinically relevant depressive symptoms (BDI-S = 35)

Unadjusted OR

221
1.00

121
1.00

1.03
1.00

1.67
1.00

2.02
1.00

917
1.00

0.25
1.00
5.16

1.32
1.00

1.12
1.00

3.06
1.00

1.00
0.55
0.45

95% CI

(1.58,3.09)

(0.86,1.70)

(0.75,1.43)

(1.11,2.20)

(1.82,3.09)

(3.51,23.99)

(0.30,2.09)

(2.41,11.04)

084, 2.10)

(0.79, 159

(2.12,4.42)

(0.39,0.78)
(0.28,0.90)

p-value

<0.001*

0.277

0.847

0.010*

0.001*

<0.001*

0.200

<0.001*

0.226

0.533

<0.001*

0.001*
0.023*
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Proximal level: sociodemographic characteristics
Social capital: cognitive dimension
Low cognitive social capital level
High cognitive social capital level
Social capital: behavioral dimension *
Low behavioral social capital level
High behavioral social capital level
Age
16-17
18-24
Sex
Male
Female
Intermediate level
Self-rated health
Good
Fair/poor
Perceived stress
Low stress
Moderate stress
High stress
Sleep: do you sleep well and feel rested?
Yes
No
IPAQ physical activity categories
Low physical activity level
Moderate physical activity level
Vigorous physical activty level
Intraclass correlation coefficient

N = 609.

OR, odds ratio.

The total does not add up to 609 due to missing data.
*p < 0.05.

Adjusted OR

1.25
1.00

1.88
1.00

1402
1.00

1.00
1.90

1.00
6.68

0.26
1.00
4.04

1.00
3.09

1.00
0.66
0.59
0.21

Model
95% ClI

(0.86,1.83)

(1.16,3.04)

(0.76,1.65)

(1.80,2.75)

(2.46, 18.18)

(0.28,2.31)

(1.78,9.17)

(2,07, 4.60)

(0.45,0.97)
(0.28,1.26)
(0.18,0.35)

p-value

0.244

0010

0.594

0.001*

<0.001*

0.225

0.001*

<0.001*

0.032
0178
<0.001*
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Wave 1 Wave 2

n % n % Difference p-value®
Total 216 100 216 100
Sex
Male 124 57.41 124 57.41
Female @ 4259 @ 4259
Age 1719 4+ 15-21° 17.76 + 16-22° 057 4 0.80° <0.001*
085° 092
15-17 154 7130 o7 44.91
18-24 62 28.70 119 55.09 26.39 <0.001"
Socioeconomic status
Low 103 47.69 103 47.69
High 113 52.31 113 52.31
Housing
Parents’ home 117 54.17 180 83.33 20,16 <0001
Relative's house 24 1111 21 972 -1.39
University residence 35 16.20 2 093 —16.27
Rented house 33 15.28 13 6.02 -9.26
Other 7 324 -324
Program
Enginesring 115 53.24 15 53.24
Social sciences 60 27.78 60 27.78
Sciences 20 9.26 20 9.26
Health sciences 13 6.02 13 6.02
Directed studies 6 278 6 278
Architecture and arts 2 093 2 093
IPAQ physical activity categories
Low physical activity level 124 57.41 152 70.37 12.96 0001
Moderate physical activty level 8 38.89 60 27.78 —11.41
Vigorous physical activity level 8 3.70 4 1.85 -1.85
Sedentariness: time spent sitting in a working day
1-4h 50 23.15 1 5.00 -18.06 <0.001*
59h 124 57.41 95 43.98 -13.43
10 h or more 42 19.44 110 50.93 31.49
Heavy episodic drinking
Low-risk drinkers 164 75.93 182 84.26 833 0004
High-risk drinkers 52 24.07 34 16.74
Smoking status
Non-smoker 195 90.28 205 94.91 463 0018*
Ever smoker 21 972 11 5.00
Balanced diet
Yes 132 61.11 150 69.44 833 0016*
No 84 38.89 6 3056
Sieep: do you sleep well and fes! rested?
Yes 69 3194 70 32.41 047 0508
No 147 68.06 146 67.59
Self-rated health
Good 204 94.44 205 94.91 047 0.763
Fair/poor 12 5.56 11 5.09
Depressive symptoms
Not clinically relevant (BDI-S < 35) 110 50.93 96 44.44
Cinically relevant (BDI-S > 35) 106 49.07 120 55.56 6.49 0061
Suicide ideation
No suicidal ideation 156 7222 155 7176 0.46 0869
Yes, at least once 60 2778 61 2824
Perceived stress
Low stress 2 093 2 093 0891
Moderate stress 192 8.89 189 87.50 -139
High stress 22 10.19 25 11.57 1.38
Social capital: cognitive dimension
Low cognitive social capital level 60 27.78 86 39.81 12,03 0.001*
High cognitive social capital level 156 72.22 130 60.19
Social capital: behavioral dimension
Low behavioral social capital level 42 19.44 95 43.98 24.54 <0.001*
High behavioral social capital level 174 80.56 121 56.02
Bonding bridging
Bridging social capital 147 68.06 186 86.11 18.05 <0001
Bonding social capital 69 31.94 30 1389
N = 216.

aMcNemar test for paired categorical variables with two categories and adjusted McNemar test, Symmetry (asymplotic) for paired categoricel variables with more than two categories.
5Mean + SD.

®Range.

*» < 0.05.
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Total
Sex
Male
Female
Age
15-17
18-24
Socioeconomic status
Low
High
Housing first wave
Parents’ home
Relative's house
University residence
Rented house
Other
Program
Enginesring
Social sciences
Sciences.
Health sciences
Directed studies
Architecture and arts
IPAQ physical activity categories
Low physical activity level
Moderate physical activty level
Vigorous physical activity level

Sedentariness: time spent sitting in a working

day
1-4h
59h
10 h or more
Heavy episodic drinking
Low-risk drinkers
High-risk drinkers
Smoking status
Non-smoker
Ever smoker
Balanced diet
Yes
No
Sleep: do you sleep well and fesl rested?
Yes
No
Sef-rated health
Good
Fair/poor
Suicide ideation
No suicidal ideation
Yes, at least once
Perceived stress
Low stress
Moderate stress
High stress
Social capital: cognitive dimension
Low cognitive social capital level
High cognitive social capital level
Social capital: behavioral dimension®
Low behavioral social capital level
High behavioral social capital level
Bonding bridging
Bridging social capital
Bonding social capital

N = 609.

“The total does not add up to 609 due to missing data.

*n < 0.05.

Total sample

n

609

385
224

407
202

265
344

330
72
95
90
22

335
231
43

184
327

430

179

595

369

240

212
397

574
35

462
147

562

204

405

106
502

407
202

%

100

63.22
36.78

66.83
33.17

43.51
56.49

54.19
11.82
15
14.78
361

57.64
2463
6.24
6.08
493
0.49

55.01
37.93
7.06

30.21
53.69
16.09

7061
29.39

86.04
13.96

60.59
39.41

34.81
65.19

94.25
575

75.86
2414

115
92.28
6.57

33.50
66.50

17.43
8257

66.83
33.17

n

352

250
102

229
123

152
200

205

51
52
14

231
69
16
22
12

17
151

121
187
a4

252
100

308
a4

243
109

158
194

347

326
27

387

103

249

46
305

228
124

%

57.80

64.94
45.54

56.27
60.89

57.36
58.14

62.12
41.67
53.68
57.78
63.64

65.81
46.00
4211
59.46
40.00
66.67

51.04
66.37
69.77

65.76
57.19
44.90

58.60
55.87

58.78
51.76

65.85
45.42

7453
4887

60.45
14.29

70.35
18.37

85.71
59.96
2250

50.49
61.48

43.40
60.76

56.02
61.39

n

257

135
122

178
9

113
144

125
42
44
38

120
81
22
15

164

13

140
54

178
79

216
41

126
131

54

227

30

187
120

226

31

101
156

60
197

179
78

Not clinically relevant (BDI-S < 35) ~Clinically relevant (BDI-S > 35)

%

42.20

35.06
54.46

43.73
39.11

4264
41.86

37.88
58.33
46.32
4222
36.36

34.19
54.00
57.89
40.54
60.00
33.33

48.96
34.63
30.23

34.24
42.81
55.10

41.40
44.13

41.22
48.24

34.15
54.58

25.57
51.13

39.55
85.71

20.65
81.63

14.29
40.04
77.50

49.51
38.62

56.60
39.24

43.98
38.61

p-value

<0.001"

0.276

0.847

0.025

<0.001*

0.001*

0.003"

0.533

0.225

<0.001*

<0.001"

<0.001*

<0.001*

<0.001*

0.01*

0.001*

0.207
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Have you ever been checked for yes; no

hepatitis?

Which hepatits is more dangerous? Hepatitis A; Hepatitis G

Hepatitis damages: Heart; Pancreas; Liver; Kidneys;
Lungs

Hepatitis G can be contracted

through:

- Sexual intercourse yes; no

- Ingesting seafood or raw fish yes; no

- Eating raw frozen berries yes: no

- Cosmetic treatments yes; no

- Blood transfusions yes; no

- Contact with saliva and sweat yes; no

- Drinking contaminated water yes; no

- Piercing yes: no

- Drinking alcohol and hard liquor yes; no

- Hugs

- Sneezing

- Dental treatment

- Tattooing

- Swapping syringes

- Snorting cocaine

How many people do you think are Approximately 30,000;

affected by hepatitis C in ltaly? Approximately 400,000;
Approximately 1,000,000;
Approximately 6,000,000

How likely is it for a university very unilkely; unlikely; probable; very

student to contract hepatitis C? probable; highly probable

Most affected by hepatitis C: Men; Wornen

Ave there any categories of people at yes; no

higher risk of infection?

If yes, which? Indicate

How many people do you know who None; at least one; more than one

have hepatitis C?

What checks) should be performed

to detect hepatitis C?

- Urine test yes: no

- Blood test yes; no

- Stool test yes: no

- Liver biopsy yes; no

- X-ray examination yes; no

How important do you think it is for very little; a little; somewhat; quite a

You to be checked for hepaitis? lot; very much
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The Department of Human Sciences, Society and Health would like to propose
tothe University that a service be made available to students for free and
anonymous testing for the hepatitis C virus. To set up this service, students need
to book in advance.

When would you ke the check-up to take place?

- In one week

- In one month

In three months:

In six months

In nine months.

Ihave no intention of carrying out any checks

I don’t want to carry out the check at the presidium set up by the University, but |
stil intend to carry out a check privately:

- In one week

In one month

In three months

In six months

In nine months

Ihave no intention of carrying out any checks
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Drug addicts

Homosexuals

Prostitutes

People with low immunity

Health care personnel

Patients requiring transfusions

People practicing unsafe sex

People with serious ilnesses

The elderly

Alcoholics

People with an irregular lifestyle

People with poor hygiene

HIV positives

Pregnant women

People with a predisposition to the disease
People who travel a lot to high-risk countries
People with an irregular diet

People who are not vaccinated

86(14.3%)
74(12.3 %)
68(11.3%)
60 (10.0%)
53(8.8%)
35(58 %)
30(5.0 %)
26(4.3%)
2440 %)
21(35%)
21(35%)
20(33 %)
16 (2.7 %)
16 (2.7 %)
15(2.5%)
15(2.5 %)
10(1.7 %)
10(1.7 %)
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Characteristics Mental health outcomes

Target population Study sample Stress (PSS >26) Anxiety (STAI-Y2 >55) Depression (BDI >15) Suicidal thoughts
T T2 ™ T2 ™ T2 T T2 T T2

Crude N=68801 N=22540 24.8[244-251] 21.7(21.2-22.3) 275[27.1-27.8] 22.1 [21.6-22.7) 16.1 [15.8-16.4] 139[135-14.4] 11.4[112-11.7) 132[12.7-13.6]
prevalence rate
[95%Cl) including
non-binary
students
Crude N=68106 N=22205 24.5[24.2-248) 21.4(209-220] 27.2(26.9-27.5) 21.8[21.2-22.3) 15.8(155-16.1] 137 [182-14.1] 110[10.8-11.3] 127 (123-132)
prevalence rate
[95%Cl) excluding
non-binary
students
Standardized N=1635350 N=68106 N=22205 22.4[221-22.7) 20.1[19.6-20.6] 255 [25.2-25.8] 20.8[20.3-21.4] 14.3[14.1-14.6] 126[122-13.1] 10.6[10.3-10.8] 123[118-127)
prevalence rate
[95%Cl)
Bachelor, n (%)
Men 423923(25.9)  14.250(20.9) 4462(20.1) 2071 (14.5) 633(14.2) 2,349 (16.5) 643 (14.4) 1,702 (11.9) 520 (11.6) 1,425 (10.0) 521 (11.7)
Women 573542(36.1) 40,521 (59.5) 12,717 (57.3) 11,430 (28.2) 3,014 (23.7) 12,370 (30.5) 3,001 (23.6) 7,347 (18.1) 1,971 (15.5) 4,744 (11.7) 1,713 (135)
Master, n (%)
Men 234,820(14.3)  3266(48 1207(54)  515(158) 176 (14.6) 652 (20.0) 215(17.8) 339(10.4) 120 0.9) 208(9.1) 134(11.1)
Women 37872(213)  8658(127) 3217(145)  2419(27.9) 819(25.5) 2811(325) 845 (26.9) 1,265 (14.6) 371 (11.5) 897 (10.4) 304 (12.2)
Doctorate, n (%)
Men 28,365 (1.7) 463(07)  187(08) 59(12.7) 24(12.8) 80(17.3 32 (17.9) 35(7.6) 14(6.9) 55(11.9) 15(8.0)

Women 26,819 (1.6) 948 (1.4) 415(1.9) 195 (20.6) 97 (23.4) 270 (28.5) 96 (23.1) 82(8.6) 4199 9B 08 48(11.1)
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Variables

Age
Sex

Male

Female

Residence

Utban

Rural

Self-rated health status
Good

Medium

Poor

Self-rated family economic level
High

Medium

Low

BMI-T1

BMI-T2

PMPU-T{

Resilience-T1

Eating disorders-T1
PMPU-T2

Resilience-T2

Eating disorders-T2

M, mean; SD, standard deviation.

n(%)/M & SD

18.91+£0.85

562 (49.3)
599 (50.7)

518 (43.9)
663 (56.1)

580 (49.1)
418(35.4)
183 (15.5)

190 (16.1)
827 (70.0)

164 (13.9)
2081+ 2.70
20.98 + 3.1
39.20 + 12.27
26.74 + 6.92
649+ 495
37.08+ 18.62
27.36 +7.61
639+ 6.80

Range

18-22

14.20-32.39
14.35-35.56
16.00-80.00
0.00-40.00
0.00-26.00
16.00-77.00
0.00-40.00
0.00-30.00
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Variables

1.BMIT1
2.BMI-T2

3.PMPU-T1
4.PMPU-T2
5.Resiience-T1
6.Resiience-T2
7.Eating disorders-T1
8.Eating disorders-T2

1.000
0.624*
0.002
0.037
—-0.045
-0.012
0.280"
0.237*

1.000
0.011
0.040
-0.017
—0.008
0.207**
0.269"

1.000
0.527*
—0.407**
-0.319*
0.360™
0.276*

1.000
—0.347*
—0.480"

0.240™
0.326*

1.000
0.484**
-0.197"
-0.257"

1.000
-0.190"
—0.342*

1.000
0.456*

1.000
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Path

PMPU-T1 to PMPU-T2

Resilience-T1 to resilience-T2

Eating disorder symptoms-T1 to eating disorder symptoms-T2
PMPU-T1 to resilience-T2

PMPU-T1 to eating disorder symptoms -T2

Resilience-T1 to PMPU-T2

Resilience T1 to eating disorder symptoms-T2

Eating disorder symptoms-T1 to PMPU-T2

Eating disorder symptoms-T1 to resilience-T2

Effect

0.454
0.363
0.402
—0.151
0.086
-0.134
-0.145
0.020
-0.054

LLCI, lower limit confidence interval 95%; ULCI, upper limit confidence interval 95%.

SE

0.031
0.031
0.030
0.027
0.031
0.028
0.041
0.028
0.030

LLel

0.391
0.302
0.344
-0.204
0.024
—-0.187
-0.229
—0.035
-0.114

uLct

0.512
0.422
0.459
—0.008
0.147
-0.078
—0.066
0.075
0.003

P-value

<0.001
<0.001
<0.001
<0.001
0.008
<0.001
0.001
0.462
0.059
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Characteristics All, n =524 Female, n =412 Male, n = 112 vy Cohen’s d/Cramer’s V P

Age, years; mean (SD) 23.7 (3.1) 23.4 (3.0 24.5 (3.5) —-3.34 0.337 <0.001
Types of studies, n (%) 12.68 0.156 0.002
Pre-clinical medical student 206 (39.3) 174 (42.2) 32 (28.6)
Clinical medical student 138 (26.3) 112 (27.2) 26 (23.2)
Doctor resident 180 (34.4) 126 (30.6) 54 (48.2)
Living condition, n (%) 0.40 0.028 0.525
Alone 174 (33.2) 134 (32.5) 40 (35.7)
With partner/family members 350 (66.8) 278 (67.5) 72 (64.3)
Marital state, n (%) 3.50 0.082 0.061
Single 266 (43.1) 169 (41.0) 57 (50.9)
Married/Partnership 298 (56.9) 243 (59.0) 55 (49.1)
Smoking, n (%) 3.37 0.080 0.066
Yes 112 (21.4) 81(19.7) 31(27.7)
No 412 (78.6) 331 (80.3) 81 (72.3)
Five wellbeing index WHOS5, total score; mean (SD) 51.9 (18.9) 51.1(18.6) 54.6 (19.7) —1.76 0.183 0.078
WHOS5 < 50, n (%) 237 (45.2) 195 (47.3) 42 (37.5) 3.44 0.081 0.064
Global PSQI index, mean (SD) 6.6 (3.0) 6.1 (3.0) 6.0 (3.1) 0.36 0.033 0.723
PSQl > 5, n (%) 339 (64.7) 271 (65.8) 68 (60.7) 0.99 0.043 0.320
PHQ-9, total score; mean (SD) 9.1 (8.7) 9.3 (5.8) 8.5 (5.6) 1.31 0.140 0.190
PHQ-9 > 10, n (%) 218 (41.6) 174 (42.2) 44 (39.9) 0.32 0.025 0.575
GAD-7, total score; mean (SD) 7.4(6.1) 7.7(5.2) 6.4 (5.0 2.33 0.255 0.020
GAD-7 > 9, n (%) 179 (34.2) 149 (36.2) 30 (26.8) 3.44 0.081 0.063

SD, standard deviation; WHQO5, World health Organization—five wellbeing index; PSQI, Pittsburgh sleep quality index; PHQ-9, Patient health questionnaire; GAD-7,
Generalized anxiety disorder assessment.
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Predictors R2(p)
PSQl > 5 (1) OR (95%Cl) (p)
PHQ-9 > 10 (1) OR (95%Cl) (p)
GAD-7 >9(1) OR (95%Cl) (p)
Cohen’f?

Outcome

Women Men
WHO 5 < 50 WHO 5 < 50
0.333 (<0.001) 0.241 (<0.001)
2.39 (1.37-4.18) (0.002) 0.94 (0.32-2.75) (0.910)
6.13 (3.46-10.88) (< 0.001) 9.94 (3.29-30.03) (<0.001)
2.95 (1.66-5.22) (< 0.001) 1.27 (0.37-4.30) (0.609)
0.499 0.331

Multivariable: adjusted for age, types of studies, and marital state. WHOS5, World Health Organization—five well-being index; PSQI, Pittsburgh sleep quality index; PHQ-9,
Patient Health Questionnaire for depression symptom severity; and GAD-7, Generalized anxiety disorder assessment for anxiety symptom severity.
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Variables

Age
Comorbidities

IES-R (Total score)
IES-R (Intrusion)
IES-R (Avoidance)
JES-R (Hyperarousal)

Number (1) = 24

24
2 (Obesity)
24

Mean

21.42

21.25

20.38

23.88
26

Standard deviation

121

18.1
10.13
6.56
8.46





OPS/images/fpubh-10-845741/fpubh-10-845741-t002.jpg
Questions

1. Any reminder brought back feelings about it
2. I had trouble staying asleep

3. Other things kept making me think about it

4. I felt initable and angry

5. | avoided letting myself get upset when | thought about it or was reminded of it
6. I thought about it when I didn't mean to

7. I felt as if it hadn't happened or wasn't real

8. I stayed away from reminders of it

9. Pictures about it popped into my mind

10. | was jumpy and easily startled

11. I tried not to think about it

12. I was aware that | stillhad a lot of feelings about it, but | didn't deal with them
13. My feslings about it were kind of numb

14. I found myself acting or fesling like | was back at that time:

15. 1 had trouble fallng asleep

16. I had waves of strong feelings about it

17. 1 tried to remove it from my memory

18. I had trouble concentrating

19. Reminders of it caused me to have physical reactions, such as sweating, trouble
breathing, nausea, or a pounding heart

20, I had dreams about it

21. I felt watchful and on-guard

292, | tried not to talk about it

Not atall

50%
45.7%
54.1%
45.8%
54.2%
58.3%
66.7%
41.7%
54.2%,
45.8%
66.6%
58.3%
54.2%
62.5%

50%
58.3%
54.1%

50%
66.6%

95.8%
66.6%
66.6%

Alittle bit

33.3%
8.3%
4.2%
16.7%
4.2%

16.7 %
4.2%

33.3%
12.5%

37.5%
12.5%
12.5%
12.5%
16.7%
12.5%

16.7 %

25%

4.2%
16.7%

Moderately

8.3%
8.3%
29.2%
8.3%
8.3%
12.5%
12.5%
20.8%
8.3%
4.2%
16.7%
8.3%
8.3%
12.5%
20.8%
208
4.2%
25%
4.2%

4.2%
4.2%
4.2%

Quite a bit

29.2%
4.2%
16.7%
8.3%
125%
8.3%
42%
8.3%
8.3%
125%
16.7%

16.7%
4.2%

16.7%

8.3%

Extremely

8.4%
8.4%
8.3%
12.5%
25%

8.3%

16.7%
4.2%
4.2%
8.4%
8.3%
8.3%
12.5%
4.2%
25%
8.3%
4.2%

16.7%
12.5%
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Characteristics PSS-10 > 26 at T2 STAI-Y2 > 55 at T2 BDI-13 > 15 at T2 Suicidal thoughts at T2

Respondents at T1 and T2 aOR [95%CI]* p aOR [95%CI]* P aOR [95%CI]* p aOR [95%CI]* p

Baseline mental health status? 97 [8.4-11.3) <0.001 10.5[9.0-12.2) <0001 212[17.4-259] <0001  338[27.5-418  <0.001
Demographic characteristics
Gender, n (%) 0.001 0,003 0.104 0.046
Male 1,442 (22.7) ref ref ref ref
Female 4,795 (75.6) 1.38 [1.14-1.68) 0.001 1.37 [1.13-1.66] 0,001 1.30 [1.02-1.68) 0.037 1.30 [1.01-1.67) 0,042
Non-binary 100 (1.7) 1.85 (1.12-3.03) 0015 1.68 [1.02-2.77) 0,039 1.12(0.60-205) 0713 1.82 (0.99-3.30] 0051
Year of study, n (%) 0539 0,040 0.378 0223
Bachelor 4,852 (76.5) ref ref ref ref
Master 1,296 (20.4) 1.10(0.92-1.32) 0291 1.24[1.03-1.48) 0.021 093[0.72-1.19) 0569 0.90 0.70-1.16] 0.429
Doctorate 198 (3.1) 1.12(0.72-1.69) 0615 085 [0.54-1.30] 0464 065(0.33-1.21]  0.97 0.61[0.32-1.10] 0.113
Foreign student (Yes vs No), 218(3.4) 0.87 [0.58-1.27) 0476 1.31[0.89-1.91] 0.161 1.50(092-2.40)  0.103 0.4 [0.23-081) 0.007
n (%)
Department of residence 1,850 (29.1) 0.96 (0.81-1.12) 0583 1.03 [0.88-1.21] 0675 1.00(081-1.24)  0.966 1.02 (0.82-1.26) 0869
affected (Yes vs Noj, n (%)
Area, n (%) 0074 0.420 0.290 0519
Urban 2,920 (46.0) ref ref ref ref
Semiurban 1,658 (26.1) 1.15 [0.96-1.38] 0.586 1.03[0.86-1.24] 0.739 1.19 [0.94-1.51] 0.141 1.09 [0.85-1.40] 0.483
Rural 1,768 (27.9) 0.92 (0.76-1.11) 0374 091 [0.75-1.09] 0.309 1.15(090-1.48) 0258 093 [0.72-1.21] 0.600
Precariousness indicators
Loss of income (Yes vs No), 1,071 (16.9) 1.13(0.94-1.36) 0.195 1.03(0.85-1.24) 0755 1.15(091-1.46) 0246 1.31[1.02-1.67) 0,035
n (%)
Housing quality (rated out of 0.167 0.036 0662 0.830
10),n (%)
High (7-10) 5,504 (86.7) ref ref ref ref
Medium (4-6) 705 (11.1) 1.23[0.99-1.53] 0.058 1.32(1.07-1.64] 0.010 1.13 (0.86-1.48] 0.370 0.92 [0.68-1.23) 0.587
Low (0-3) 137 22) 1.07 (0.68-1.66] 0.765 098 [0.63-153] 0.931 099(058-1.68) 0979 0.90 [0.49-1.62] 0724
Social data
Having children (Yes vs No), 69(1.1) 0.65 [0.20-1.35) 0260  0.77(0.36-1.57) 0488 071[023-1.83] 0495 0.72 [0.21-2.01] 0561
n (%)
Housing arrangement, n (%) 0.023 0.152 0.448 0.489
Living with family 5,262 (82.9) ref ref ref rof
Living alone 773 (12.2) 1.24(0.98-1.56) 0071 1.23(0.98-1.65) 0077 120(089-1.61) 0221 1.10(0.80-1.49) 0550
Living with roommates 224 35) 1.07 [1.22-1.59) 0734 1.22(0.82-1.79) 0313 081[045-141] 0478 134[079-221] 0260,
Other 87 (1.4) 216 (0.71-3.72) 0.006 165 [0.85-2.75) 0145  082(0.38-169] 0504 1.62(0.70-3.12) 0273
Feeling of integration, n (%) <0.001 <0.001 <0.001 <0.001
High (7-10) 4,037 (63.6) ref ref ref ref
Medium (4-6) 1,872 (29.5) 184(1.14-157) <0001  178(1.62-208  <0.001  242(197-298] <0001  186[1.50229]  <0.001
Low (0-3) 437 (6.9) 2.43[1.86-3.17) <0.001 2,54 [1.94-3.32) <0.001 4.40 [3.22-6.02) <0.001 2.76[1.98-3.85] <0.001
Concern for relatives’ health <0.001 <0.001 0,001 0700
(rated out of 10), n (%)
Low (0-3) 1,040 (16.4) ref ref ref ref
Medium (4-6) 2,050 (32.3) 1.07 (0.84-1.37) 0562 093[0.73-1.19] 0590  091(0.37-1.26] 0594 1.11(0.82-1.50) 0496
High (7-10) 3,256 (561.3) 1.63 [1.30-2.05] <0.001 1.30 [1.04-1.63] 0.022 1.36 [1.02-1.82) 0.034 1.13 [0.85-1.51] 0.406
Quality of social ties (rated 0.005 <0.001 0,002 0.005
out of 10}, n (%)
High (7-10) 2,847 (44.9) ref ref ref ref
Medium (4-6) 2,475 (39.0) 1.150.98-1.36] 0,079 1.85[1.15-159) <0001  1.25[1.00-1.56] 0,047 1.44[1.16-1.80)  <0.001
Low (0-3) 1,024 (16.1) 1.40 [1.14-1.72) 0.001 1.39[1.12-1.71) 0.002 1.59 [1.23-2.06] <0.001 1.21[0.91-1.59] 0.183
Media and information
Time spent consulting 0273 0215 0.022 0.011

formation (in min/d), n (%)
<15 2,355 37.1) ref ref ref ref
15-29 1,110 (17.6) 090 [0.73-1.12) 0370 088(0.71-1.09) 0260  0.97(0.73-1.29) 0863 0.70(0.62-0.94) 0.020
30-59 1,339 (21.1) 1.02(0.83-1.24) 0.854 097 0.79-1.18] 0748 078 [0.60-1.02) 0.071 0.72[0.54-0.95] 0.020
60-119 1,066 (16.8) 1.06 (0.86-1.31) 0595 1.05(0.84-1.29) 0671 1.11(0.84-1.45) 0.469 1.01(0.76-1.35) 0917
2120 476 (7.5) 1.27 (0.97-1.66] 0.081 1.260.96-1.65) 0096 1.44[102-2.02) 0,037 1.18(0.82-1.69) 0359
Quality of information <0.001 0.002 0313 0879
received (rated out of 10), n (%)
High (7-10) 2,461(38.8) ref ref ref ref
Medium (4-6) 2,889 (45.5) 1.26 (1.07-1.48) 0.005 1.14(0.97-1.34) 0.119 1.08 (0.87-1.33) 0.489 1.04 (0.84-1.29) 0727
Low (0-3) 996 (15.7) 1.47 [1.19-1.82] <0.001 1.47 [1.19-1.81]) <0.001 1.24 [0.94-1.62) 0.126 1.07 [0.81-1.42] 0.627
Health-related data
History of psychiatric 778 (12.2) 1.75 [1.44-2.12) <0.001 1.77 [1.46-2.16) <0.001 1.92 [1.561-2.42) <0.001 2.14[1.68-2.72) <0.001
follow-up (Yes vs. No), n (%)
Symptoms consistent with 2028 (31.9) 161(134-194) <0001  162(1.34-195] <0001  1.23(096-1.56) 0.095 1.85 [1.05-1.73) 0019
COVID-19 (Yes vs. Noj, n (%)
Duration of physical activity 0017 0939 0.829 0285
(in min/d), n (%)
260 1,887 (20.7) ref ref ref ref
30-59 1,824 (28.7) 1.12 [0.93-1.36] 0.229 1.01[0.83-1.19) 0.922 0.95 [0.74-1.23) 0.702 0.96 [0.73-1.24] 0.580
15-29 1,205 (19.0) 1.00(0.81-1.25] 0963 1.05(0.84-1.30) 0669 1.05 [0.80-1.40] 0.706 1.250.93-1.66) 0207
<15 1,430 (22.5) 1.84 1.10-1.64) 0004  098(0.80-1.22) 0816 093(0.72-1.21) 0599 1.10(0.84-1.45) 0594

+aOR [95%Cl) = adjusted odd ratio [95% conficence interval)

$For each varizble, the p-value opposite the name of the variable refers to its global effect, and when applicable, p-value referring to each category vs reference are also presented.

“Severe symptoms already reported at baseline (i., PSS-10 > 26 at T1 for stress, STAI-Y2 > 55 at T1 for anxiety, BDI-13 > 15 at T for depression, and suicical thoughts at T1 for suicidal thoughts).
Bold values correspond to significant associations (p-values < 0.05).
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Suicidal thoughts at T2
Yes

No

P

PSS-10 > 26 at T2

Yes No
N=1432 N=4914
551 (38.6) 318(6.5)
831(61.5) 4,596 (93.5)

<0.001

Bold values correspond to significant associations (o-values < 0.001).

STAI-Y2 > 55at T2

Yes No
N=1465 N=4881
565 (38.6) 304 6.2)
900 (61.4) 4577 (93.8)

<0.001

BDI-13 > 15 at T2

Yes No
N =900 N=5446
518(57.6) 351 (6.4)
382 (42.4) 5,005 (93.6)
<0.001
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Global sample
Crude OR [95%Cl]
Adjusted OR [95%Cl]
Paired sample

OR [95%CI]

Stress (PSS >26)

0.84 [0.81-0.87)
0.81 (0.7-0.86)

067 [059-0.76)

Anxiety (STAI-Y2 >55)

0.75 [0.72-0.78]
0.74 (0.69-0.78]

0.70 [0.62-0.79]

Depression (BDI >15)

084 [0.81-0.88]
081(0.76-0.87]

089 [0.76-1.05]

Suicidal thoughts

1.47 [1.12-1.28)
1.18 (1.05-1.21)

1.34 [1.12-1.61)
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Effect Value F Hypothesis df

Multivariate tests—TIME and GROUP main effects

Between Subjects Group 0.868 1.239b 7.000
Within Subjects Time 0.221 7.214b 21.000
Time * Group 0.624 1.234b 21.000

Sig. based on Wilks-Lambda at level 0.05. Design, Group; Within Subjects Design, Time. Exact statistic.

Error df

57.000
43.000
43.000

sig.

ns.
<0.00
ns.

Partial Eta squared

0.132
0.779
0.376
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Description (number of loading variables)

PVW—PSYS & PDIA variability (10)

HRV~—time domain & symbolic dynamics (9)
PVWV—correlation & trans-information PSYS & PDIA (5)
HRV—frequency domain (2)

PSYS & PDIA amplitudes (2)
(mM)HRJSD—high-resolution joint symbolic dynamics (3)
RESP_meanBPM (1)
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Group
(measurements)

IGR (M1 to M4)
IGR (M1 to M6)
CON (M1 to M4)

N
[participants]

31
22
34

Sex

[female/male]

28/3
20/2
3173

Age
[mean  sd, years]

244+38
246+36
242£72
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Measurement

Description

Acclimation measurement
Before MBST
After 8 weeks of MBST

After end (12 weeks) of
MBST

3 months after end of
MBST, study end for CON

6 months after end of MBST

1 year after end of MBST,
study end for IGR

Comment

At semester start

During semester

Near semester end, at start
of exams

After summer break, at start
of next semester

Near semester end, at start
of exams

Near semester end, but
before exams
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Measure Group [0 = CON, 1 = IGR] Time Mean Difference (I-J) Std. Error Sig. 95% Confidence interval for difference

(B Lower bound Upper bound

EMMEANS —Pairwise comparisons of TIMEs per GROUP

F1 o 1 2 0.198 0.161 ns. —0.241 0.636
3 0.038 0.158 ns. -0.392 0.468

4 0.976 0.162 <0.00 0.536 1.417

2 1 -0.198 0.161 ns. —-0.636 0.241
3 -0.160 0.128 ns. -0.508 0.187

4 0.779 0171 <0.00 0314 1.243

3 1 -0.038 0.158 ns. —0.468 0.392
2 0.160 0.128 ns. —-0.187 0.508

4 0.939 0.154 <0.00 0.520 1.358
4 1 -0.976 0.162 <0.00 -1.417 —0.636
2 -0.779 0171 <0.00 -1.243 -0.314
3 -0.939 0.154 <0.00 -1.358 -0.520

1 1 2 0.467 0.169 0.044 0.008 0.926
3 0.381 0.166 ns. —0.069 0.831

4 1.149 0.170 <0.00 0688 1610
2 1 —0.467 0.169 0.044 -0.926 —0.008
3 —0.086 0.134 ns. —0.450 0.279

4 0.682 0.179 0.002 0.196 1.169

3 1 -0.381 0.166 ns. -0.831 0.069
2 0.086 0.134 ns. -0.279 0.450

4 0.768 0.161 <0.00 0.329 1.206
4 1 —1.149 0.170 <0.00 -1.610 —-0.688
2 —0.682 0.179 0.002 -1.169 —0.198
3 —-0.768 0.161 <0.00 -1.206 -0.329

Based on estimated marginal means. The mean difference is significant at the 0.05 level. Adjustment for multiple comparisons: Sidak.
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Group[0 = CON, 1 = IGR] Value F Hypothesis df Error df sig. Partial Eta Squared

EMMEANS —Multivariate Tests with TIME effect per GROUP
0 0.281 5.244 21.000 43.000 <0.00 0.719
1 0.383 3.294 21.000 43.000 <0.00 0.617

Each F tests the multivariate simple effects of Time within each level of the other effects shown. These tests are based on the linearly independent pairwise comparisons among the
estimated marginal means. Exact statistic using Wilks' lambda at significance level 0.05.
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Health literacy

Model 1
Limited
Sufficient
Model 2
Limited
Sufficient
Model 3
Limited
Sufficient

Model 1, Unadjusted: Model 2, Adjusted for age and gender: Model 3, Adjusted for age, sex, province, major, grade, region, incomes.

p for trend

Weak

RR (95%Cl)
<0.001 Reference
<0.001 Reference
<0.001 Reference

Moderate

RR (95%Cl)

042 (0.27-0.65)

037 0.22-061)

0.43(0.24-0.77)

< 0.001

<0.001

.005

Stress level
Strong

RR (95%Cl)

0.17(0.10-0.29)

0.17 (0.09-0.30)

022 (0.12-0.43)

< 0.001

<0.001

<0.001

High intensity

RR (95%Cl) P
008(0.00-021)  <0.001
003(0.00-026) 0001
005 (0.00-045) 0,007
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Variables

1. Health Literacy.
2. AnietyLevel

3. StressLevel

4. Gender

5. Age

6. Ethic

7. Region

8. Major

9. Grade

*p<0.05.

-0.429*
-0.216"
0.147*
0.394*
—0.126"
—0.007*
0.302"
0.410*

0.176%
—0.131"
-0.269"

0.096*

0.073*
-0.162"
—0.247*

—0.020
-0.002"
—0.005
0.034
-0.085"
—0.096"

0.080"
-0.025
-0.018
0.071*
0.071*

-0.071*
—0.001
0.200"
0.815*

0.028
—-0.040
—0.085"

1
-0.023
—0.048

1
0.219*
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M+N-MAX Mean (SD)

Perceived Stress Scale 0~56 27.3+9.16
Anxiety o~21 13.1£7.02
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Demographics Mean or Frequencies (%) p-value

Age, years 21.36 + 2,51 <0.001
Gender

Male 508 (47.8) <0.001
Female 653 (52.2)

Province

Hubei 514 (41.1) <0.001
Guangdong 787 (68.9)

Major

Liberal arts 373 (29.8) <0.001
Science 472 37.7)

Medicine 406 (32.5)

Grade

Undergraduate 907 (72.5) <0.001
Postgraduate 310 24.8)

Doctor 34(2.7)

Ethic, Han 1076 (86.0) <0.001
Region, Urban 637 (50.9) <0.001
Family Income (per m)

<4999 325 (26.0) <0.001
5000-6999 484 (38.7)

27000 442 (35.3)

Sufficient Health literacy 148 (11.83) <0.001
Diagnosed with anxiety

Weak 109 (8.71) <0.001
Moderate 135 (10.79)

Strong 745 (59.55)

Diagnosed with stress

Weak 152 (12.15) <0.001
Moderate 557 (44.52)

Strong 449 (35.89)

Intense 93(7.43)

Total 1251 (100.0)
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Predictor

DASS - stress score

DASS - anxiety score

Monthly expenses on gacha purchase
Motives of gacha purchase
Participation in gambling activities
Model statistics

R2

Adjusted R?

R

F

Standardized coefficient (f)

0.272
0.224
0.265
0.189
0.117

DASS, Depression, Anxiety, Stress 21. *p < 0.001; **p < 0.01.

Unstandardized coefficient ()

0.039
0.046
0.250
0.132
0.199

3.818
3.210
6.283
4.258
2.961

0.521

0.513

0.722
71.895

P-value

<0.001*
0.001**

<0.001*

<0.001*
0.003**

<0.001*
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Pretest variables

Positive affect (PA)

Negative affect (NA)

Subjective well-being (SWLS)
Global mental distress (YP-CORE)
State anxiety (S-Anxiety)

Trait anxiety (T-Anxiety)

Perceived stress (DT)

Future time perspective (FTP)
Posttest variables

Positive affect (PA)

Negative affect (NA)

Subjective well-being (SWLS)
Global mental distress (YP-CORE)
State anxiety (S-Anxiety)

Trait anxiety (T-Anxiety)

Percsived stress (OT)

Future time perspective (FTP)

‘p <0.05 " p <0.01; "p < 0.001.

0.22

0.42*
-0.58"
-0.32"
—0.48"
-0.10

0.68"*

—0.49"
0.43*
-0.70"*
—0.47*
—0.68""

-0.30
0.62**

-033*
062"
070"
063"
0.58"

~027*

-0.27
0.88"*
061
061
0.44*

-0.25

—0.52**
-0.26
-0.53**
-0.17
0.49*

—0.42"
—-0.50"
-0.83"**
-0.24
053"

0.62"
0.76"
047"
-0.53**

0.78"

0.82"*

0.68"*
-0.33

0.68"*
063"
-0.26

0.74
067
-0.28

0.48™*
—0.48"*

0.51*
-0.66""

-0.01

-0.17
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Total PGSI score

r P-value
Age 0.196 <0.001*
Educational level —0.098 0.045%**
Daily time spent on gacha games 0.259 <0.001*
Monthly expenses on gacha purchase 0.478 <0.001*
DASS - stress score 0.496 <0.001*
DASS - anxiety score 0.437 <0.001*
DASS - depression score 0.337 <0.001*
Participation in gambling activities 0.168 0.002%*
Motives for gacha purchase 0.465 <0.001*

DASS, Depression, Anxiety, Stress 21; PGSI, Problem Gambling Severity Index. *p < 0.001; **p < 0.01; ***p < 0.05.
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Pretest variables
Positive affect (PA)

Negative affect (NA)

Subjective well-being (SWLS)
Global mental distress (YP-CORE)
State anxiety (S-Anxiety)

Trait anxiety (T-Anxiety)

Percsived stress (DT)

Future time perspective (FTP)
Posttest variables

Positive affect (PA)

Negative affect (NA)

Subijective well-being (SWLS)
Global mental distress (YP-CORE)
State anxiety (S-Anxiety)

Trait anxiety (T-Anxiety)

Perceived stress (DT)

Future time perspective (FTP)

Note: M, mean; SD, standard deviation; Min, minimum; Max, maximum.

range

234
3.12
259
3.19
272
287
7.16
325

2.86
2552
2.89
257
232
265
5.91
3.43

sD

0.82
0.93
0.85
0.65
0.62
0.46
2.02
051

0.77
0.93
0.81
0.79
0.67
0.64
2.18
0.47

Min

1.2
16

1.7
16
23

13
1.1
16
14
12
16

26

Max

4.1

44
4.3
39
3.9
10
42

41
4.4
48
4.3
3.6
35
10
4.6
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Motives

No specific purposes, n(%)

Yes

No

Feel relaxed, n(%)

Yes

No

Feel excited, n(%)

Yes

No

Seize time-limited offers, n(%)
Yes

No

Gaining social recognition, n(%)
Yes

No

‘Want what my friends have, n()%
Yes

No

Speed up the game progress, n(%)
Yes

No

Obtain favourite items (e.g. costume, weapon), n(%)
Yes

No

Support income of gaming companies, n(%)
Yes

No

*p <0.001;**p < 0.01;**p < 0.05.

Non/low-risk
problem gambler
(n=117)

15 (12.8)
102 (87.2)

7 (6.0)
110 (94.0)

18 (15.4)
99 (84.6)

47 (40.2)
70 (59.8)

16 (13.7)
101 (86.3)

8 (6.8)
109 (93.2)

40 (34.2)
77 (65.8)

89 (76.1)
28 (23.9)

30 (25.6)
87 (74.4)

Moderate-risk
problem gambler
(n=136)

20 (14.7)
116 (85.3)

20 (14.7)
116 (85.3)

48 (35.3)
88 (64.7)

71(52.2)
65 (47.8)

35(25.7)
101 (74.3)

15 (11.0)
121 (89.0)

57 (41.9)
79 (58.1)

115 (84.6)
21(15.4)

45(33.1)
91 (66.9)

High-risk problem
gambler
(n=84)

16 (19.0)
68 (81.0)

26 (31.0)
58 (69.0)

43 (51.2)
41 (49.8)

52 (61.9)
32(38.1)

53 (63.1)
31 (36.69)

50 (59.5)
34 (40.5)

50 (59.5)
34 (40.5)

77 (91.7)
7(8.3)

27 (32.1)
57 (67.9)

P-value

0.470

<0.001*

<0.001*

0.009**

<0.001*

<0.001*

0.001**

0.012%*

0.399
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Study variables

Demographics

Age (years), M & SD

Gender, n (%)

Male

Female

Educational level, n (%)

Secondary school

Diploma/Certificate

Associate Degree/Higher Diploma
Bachelor’s degree or above

Independent variables

Participation in gambling activities, Median (IQR)
Motives of gacha purchase, Median (IQR)

Daily time spent on gacha game, n (%)

0-3h

4-6h
7-9h
>10h
Monthly expenses on gacha purchase, n (%)

< USD$50

USD$51-100

USD$101-200

> or =USD201

DASS-21-C subscales, Median (IQR)

Depression score
Anxiety score

Stress score

Non/low-risk
problem gambler
(n=117)

21.44 £+ 2.08

52 (44.4)
65 (55.6)

6(5.1)
11(9.4)
17 (14.5)
83(70.9)

1(0-2)
2(1-3)

94 (80.3)

19(16.2)
3(2.6)
1(0.9)

109 (93.2)

7(6.0)
0(0)
1(0.9)

4(0-10)
2(0-6)

4(0-12)

Moderate-risk
problem gambler
(n=136)

21.63 £ 2.16

82 (60.3)
54 (39.7)

5(3.7)
16 (11.8)
20 (14.7)
95 (69.9)

1(0-2)
3(2-4)

84 (61.8)

40 (29.4)
9 (6.6)
3(22)

101 (74.3)

19 (14.0)
11(8.1)
5(37)

10 (2-16)
4(2-8)

10 (4-14)

High-risk
problem
gambler (n=84)

22.57 £2.05

18 (214)
66 (78.6)

6(7.1)
16 (19.0)
14 (16.7)
48 (57.1)

1(1-2)
4(3-6)

38 (45.2)

35 (41.7)
6(7.1)
5(6.0)

30 (35.7)

20 (23.8)
13 (15.5)
21 (25)

16 (9-28)
13 (5-22)

18 (12-28)

P-value (a/b/c)

.001(1/.001/.004)"

<0.001*

0.057%

0.001 (1/0.001/0.003)*

<0.001
(<0.001/<0.001 <
0.001)*

<0.001
(0.002/<0.001/0.013)*

<0.001
(0.004/<0.001/ <0.001)*

<0.001 (0.003/<0.001
<0.001)*

<0.001 (0.012/<0.001
<0.001)*

<0.001 (0.005/<0.001
<0.001)*

M, mean; SD, standard deviation; IQR, Interquartile range; DASS-21-C, Depression, Anxiety, Stress 21 — Chinese version. a: p value between non/low-risk of problem gambler and moderate-risk of

problem gambler. b: p value between non/low-risk of problem gambler and high-risk of problem gambler. c: p value between moderate-risk of problem gambler and high-risk of problem gambler.
*Chi-squared test. AOne-way ANOVA. *Kruskal Wallis One-way ANOVA.
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Model

Coefficient 95% CI p-value

Proximal level: sociodemographic characteristics
Social capital: cognitive dimension

High cognitive social capital level 003 (-009,0.16) 0500
Social capital: behavioral dimension

High behavioral social capital level —008  (-020,046) 0220
Age

18-24 005  (-0.10,019) 0530
Intermediate level
Self-rated health

Good 001 (-031,028) 0933
Perceived stress

Moderate stress -0.13 (-0.62,0.36) 0.608

High stress 006  (-0.45,057) 0814
Sleep: do you sleep well and feel rested?

Yes ~015  (-0.26,-003) 0.012
IPAQ physical activity categories

Moderate physical actiity level 011 (-026,004) 0.144

Vigorous physical activity level 0.19 (-0.12,0.50)  0.227
Smoking status

Ever smoker 023 (-001,047) 0.051
Intraclass correlation coefficient 0.71 (0.14,1.28) 0.0156*
N=216.

*p < 0.05.





OPS/images/fpsyt-13-940281/cross.jpg
@ Check for updates.





OPS/images/fpubh-10-905699/fpubh-10-905699-t004.jpg
Level Effectsize  BootSE  LL95%CI  UL95% CI

M-SD 008 002 —0.13 003
M —0.04 001 007 —0.02
M+SD <-001 001 002 001
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Health literacy  p for trend Anxiety level

Normal Weak Moderate Strong
RR(95%Cl)  p RR (95%Cl) P RR (95%Cl) P RR (95%Cl) P

Model 1

Limited <0.001 Reference 2904(1.85-468 <0001  028(0.15-052) <0001  0.14(0.01-004 <0001
Sufficient

Model 2

Limited <0.001 Reference 220(1.31-369 <0001  031(0.16-061) <0001  002(0.01-006) 0001
Sufficient

Model 3

Limited <0.001 Reference 563(1.25-2542) 0025  0.13(002-0.76) <0001  0.02(000-061) 0025
Sufficient

Model 1, Unadjusted: Model 2, Adjusted for age and gender: Model 3, Adjusted for age, sex, province, major, grade, region, incomes.
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Variable

1 Gender

2 Age

3 Internet

4 Cyberloafing

5 State anxiety

6 Psychological flex
7 Meaning of life

*p < 0.05;**p < 0.01.

171
18.67
223
256
256
331
357

SD

045
136
065
1.06
048
075
046

—003
—0.13"
0.00
005
0.00
—0.07°

o1+
0.00

—001

—001
0.02

007
—0.04
0.09°
0.13*

033+
—-020"
016"

055"
020"

019"
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Measurement models df  x?/df rmsea  IFI  CFI

Model 1: One-factor (combined all items into one factor) 14,999.23 1,080 13.89 0.12 055 055
Model 2: Two-factor (combined CL and SA into one factor, and combined ML and PF into one factor) ~ 11,389.34 1,079 10.56 0.10 067 067
Model 3: Three-factor (combined CL and SA into one factor) 909635 1,077 845 0.09 074 074
Model 4: Four-factor 259234 1074 241 0.04 095 095

CL, Cyberloafing; SA, § PE, Psychological fl

Meaning of i
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Within subjects effect Value F Hypothesis df Error df sig. Partial Eta squared

Multivariate test—TIME main effect
Time Wilks’ Lambda 0.162 5278 40 408.172 <0.00 0.305

Within Subjects Design: Time. Tests are based on averaged variables. The statistic is an upper bound on F that yields a lower bound on the significance level.
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Group [0 = CON, 1= IGR] Value F Hypothesis df Error df sig. Partial Eta squared

EMMEANS —multivariate tests with TIME effect per GROUP
0 0.249 5.020 24,000 40.000 <0.00 0.751
1 0.255 4.865 24.000 40.000 <0.00 0.745

Each F tests the multivariate simple effects of Time within each level of the other effects shown. These tests are based on the linearly independent pairwise comparisons among the
estimated marginal means. Exact statistic using Wilks' lambda at significance level 0.05.
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Effect Value

Multivariate Test—TIME and GROUP main effects

Between subjects Group 0.741
Within subjects Time 0.160
Time * Group 0.600

F Hypothesis df
2.440 8
8767 24
1111 24

Sig. based on Wilks-Lambda at level 0.05 Design, Group; Within Subjects Design, Time. Exact statistic.

Error df

56
)
Y

sig.

0.024
<0.00
ns.

Partial Eta squared

0.26
0.84
0.40
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Control variables
Gender

Age

Internet

Independent variable
Cyberloafing
Mediator

State anxiety
Moderator
Psychological flexibility
Interaction term

Cyberloafing x Psychological flexibility

<001

013
—0.01
0.00

026"

—037*

—0.26°
042
14127

Modell (criterio:

SE

0.05
0.02
0.04

0.03

0.03

0.03
0.07
14017

p-value

0.02
0.69
091

<001

<001

<001

: state anxiety)

95% CI

[0.02,0.24]
[-0.04,0.03]
[-0.07,0.08]

(021,031]

[~42,-031]

[~031,-021]

Model2 (criterion: meaning of life)

B

~0.10
0.00
0.19%

011+

—0.16"

SE

007
0.02
005

0.03

0.03

p-value

015
087
<0.01

<0.01

<0.01

95% CI

(~0.24,0.03)
[-0.04,005]
(0.09,0.28)

[~0.18,-0.05]

[~0.22,-0.09]
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Solution

3-Factor
4-Factor
5-Factor

x2

766.65
360.75
186.82

df

17
101
86

RMSEA (95% CI)

0,082 (0.076-0.087)
0056 (0.049-0.062)
0.033 (0.03-0.045)

L

0.706
0.864
0.938
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Variable Study I Study
Quantitative Qualitative
(n=833) (n=44)
Gender, (V%)
Male 318(382) 19 (43.2)
Female 515(61.8) 25 (56.8)
Age, mean (SD) years/ range 198(1.5) 18-24
Field of study, N (%)
Sciences, health and medical studies 508 (61.0) 24 (54.5)
Humanities, arts and engineering 325 (39.0) 20(45.5)
Acadenmic Year, N (%)
First year 285 (34.2) 11(25.0)
Second year 167 (20.0) 14318
Third year 181(21.7) 9(205)
Fourth year and above 200 (24.0) 10 (22.7)
Job status, N (%)
Full-time job 600.7) 0(0.0)
Part-time job 52(6.2) 3(6.8)
Unemployed 775 (93.0) 41(932)
Study program, N (%)
Competitive 483 (58.0) 25(56.8)
Parallel 319 (383) 14318
International 313.7) 5(11.4)
Financial aid
Self-funded 417 (50.1) 29(65.9)
Financial aid from military or 409 (49.1) 10(22.7)
Royal Court
Foreign funding (international students) 708 5(11.4)
Family income, N (%)
<400 JD 244 (29.3) 19 (43.2)
400-700 JD 251 (30.1) 13 (29.5)
7001000 JD 171 (20.5) 9(205)
>1000 JD 167 (20.0) 3(68)
Residency
Northern Jordan 526 (63.1) 30(68.2)
Central and Southern Jordan 307 (36.9) 14(31.8)
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Criterion

Credibility

Dependabiity and
confirmabilty

Transferabilty
Reflexivity

Strategy

Prolonged engagement and
persistent observation

Triangulation

Peer debriefing

Negative case analysis

Full description of study design
Peer review

Thick description
Diary

Application

Sufficient time was spent by lead researchers and field researchers in collecting data, gaining deeper insights
and develop understanding and context of the data.

More than one method of data collection was followed in both qualitative and quanttative methods. Data
came from more than one source (students in years 1-6) and conclucted via different instruments (interviews
and focus groups).

Al steps in this research were supervised by the lead researchers.
Cases which did not conform with our understanding were sought to refine interpretation of data.
Al research methods are described in sufficient detailin the method section.

Al steps of this research including design, piloting, data collection and analysis were reviewed and audited by
external experts.

Investigators described in sufficient detail the context and the full methods followed in this research.

The lead researchers recorded their conceptual lens, positionality and any implicit assumptions that might
affect data analysis and/or interpretation.
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Outcome variable

Internet addiction

Independent variable  Adjust R? AR? B
step 1 02200+ 0223

Codependency

Impulsivity

Step2 0255+ 0037

Codependency 0265
Impulsivity 0302
Age 0.197
Step3 0283+ 0029

Codependency 0275
Impulsivity 0312
Age 0196
Gender —0174m

N=4s1;p=
*p < 0.001.

ndardized beta value.
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Describe the efforts that you make during your university studies in terms of
preparation for assessment exams and assignments.

Do you feel that the amount of effort you put has changed over the course
of your study?

What motivates you to make an effort in your studies?
What does a university degree mean to you and the people lose to you?

How do you describe the impact of your family on the effort you make in
your studies?

What could change in the effort you make in your studies, if your tuition was
covered by your family or by a scholarship?

What do you think is the best reward you deserve for the effort that you put
in your studies?

Do you feel that this described reward was realized?
Do you feel rewarded in terms of grades and recognition?
Do you feel recognized by your family and faculty?
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General Internet addiction (UADI-2)
Dissociation (UADI-2)

Real life impact (UADI-2)
Addiction symptoms (UADI-2)
Identity and sexuality (UADI-2)
Codependency (SFCDS)

Total impulsivity (BIS-11)
Motor impulsivity (BIS-11)
Attentional impulsivity (BIS-11)
Non planning (BIS-11)

Age

N =48l

1
0.861"*
0387*
0832+
0887
0347*
0349
0365
0379
0.124%
0.173*

1
0.288*
0615
0.676°
0.230*
0320
0335%
0312
0.140°

0.092¢

1
0.038
0293+
0.017
0.248*
0233
0.198°
0.174%
0.089°

1
0.628°
0394
0.157*
0190
0218
0010
0.136*

1
0.306*
0.382°
0.384%
0.428*
0.144%
0.225%

Correlation s significant at the 0.01 level (2-tailed). *Correlation is significant at the 0,05 level (2-tailed).
earman’s correlation has been used. Pearson’s for the other variables.

1
0.138*
0.168*
0.182*
~0.003
0232

1
0.878"
0.805°
0765

—0.110*

1
0.647°
0.443*
0077

1
0.425%
0022

10

1
—~0.169"
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Age
General Internet addiction
Dissociation

Real life impact

Addiction symptoms
Identity and sexuality
Codependency

Total impulsivity

Motor impulsivity
Attentional impulsivity

Non planning

SE, Standard Error;

Skewness

(SE)

0111
o111
0111
0111
0111
0111
0111
o111
0111
0111
0111

Kurtosis

—~0932
0560
0411
0495
—0362
~0.891
0495
—0242
0726
0343
0630

(SE)

0222
0222
0222
0222
0222
0222
0222
0222
0222
0222
0222

Mean

2179
69.59
2009
13.87
277
1285
5136
68.03
2287
18.04
27.12

(SD)

4.16
14.26
448
245
567
533
1088
1047
518
323
434
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General addiction

Dissociation

Real life impact

Addiction symptoms

Identity and sexuality

Males

M (SD)
73.00 (14.33)
M (SD)
2121(4.38)
M (SD)
14.18 (2.40)
M (SD)
23.05(5.77)
M (SD)
14.56 (5.10)

Females

M (SD)
66.74(13.57)
M (SD)
19.16 (4.35)
M (SD)
13.61 (2.46)
M (SD)
22.54(5.59)
M (SD)
1143 (5.11)

C195%
(375:8.76)
C195%
(127;284)
C195%
[.129; 1.00)
C195%
[~0.515; 1.52]
C195%
[221;4.05)

<0.001

<0.001

<0.05

>005

<0.001

045

0.46

024

0.09

061
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Risk and protective factors Depression Anxiety Stress Insomnia Suicide risk

OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl)
p-value p-value p-value p-value p-value
Personal domain
Sex (ref = Male)
Female 1.03(0.86-1.24) 1.54 (1.28-1.85) 1.39(1.17-1.65) 1.07 (0.90-1.28) 0.97 (0.78-1.20)
0.741 <0.001 <0.001 0.414 0.784
Age 095 (0.91-1.00) 091 (0.86-0.95) 093 (0.90-0.97) 0.94 (091-097) 094 (0.90-0.98)
0034 <0.001 <0.001 <0001 0,004
Occupational status (ref = *0.6812 *0.8191
Studying only)
Studying and breakt-time job - 093 (0.72-1.20) - - 1,09 (0.82-1.44)
0553 0564
Studying and full-time job = 0.73(0.81-1.74) = = 1.15(0.51-2.63)
0.474 0733
History of chronic illness (ref =
No)
Yes - 1.41(1.17-1.69) - 1.20 (1.00-1.43) 1.17 (0.94-1.45)
<0.001 0045 0.154
History of mental health
disorders
Depression 1.79 (1.49-2.15) 1.18 (0.97-1.44) 1.1 (0.92-1.35) & 1.85 (1.50-2.28)
<0.001 0.093 0.279 <0.001
Bipolar disorder 1,58 (0.99-2.52) - - - 1.75(1.13-2.71)
0053 0013
Panic disorders 1.28 (1.06-1.56) 2.23 (1.83-2.70) 1.34 (1.09-1.64) 1.7 (1.14-1.65) =
0012 <0.001 0.005 0001
Anxiety disorders 1.40 (1.18-1.67) 1.92 (1.60-2.29) 1.98 (1.66-2.36) 1.24 (1.05-1.46) 1.37 (1.12-1.67)
<0001 <0.001 <0001 0011 0002
Eating disorders 1.40 (1.09-1.79) 1.21(0.94-1.56) 1.20 (0.93-1.56) 1.28 (1.02-1.61) -
0.008 0.130 0.162 0035
ADHD = - £ 1.33(1.14-1.55) -
<0001
History of mental health
treatment
Psychotherapy - - 1.16 (0.99-1.36) - 1.21(0.99-1.48)
0068 0064
Pharmacologic - 084/(0.70-1.02) - - -
0075
Physical activity during the week
(ref = < 149 mins
> 150min 098 (0.75-1.15) 083 (0.66-1.03) 097 (0.84-1.12) 1.12 (091-1.87) 080 (0.61-1.03)
0.480 0083 0652 0302 0083
Sexual orientation (ref =
Heterosexual)
Homosexual 1,63 (0.90-2.95) 1.60 (0.89-2.90) 1.40 (0.77-2.55) 0.76 (0.43-1.34) 3.14(1.77-5.57)
0.106 0.119 0274 0344 <0.001
Bisoxual 1.38 (0.99-1.92) 1.52 (1.09-2.13) 1.08 (0.76-1.53) 1.15 (0.84-1.57) 214 (1.63-2.98)
0061 0014 0677 0376 <0.001
Unsure 168 (1.08-2.31) 1.44(0.98-2.12) 1.38 (0.93-2.07) 1.04 (0.72-1.50) 2.45 (1.67-3.59)
0017 0.061 0.111 0851 <0.001
Other 065 (0.24-1.75) 084 (0.31-2.31) 0.42(0.16-1.10) 0.5 (0.21-1.44) 1.74(0.64-4.71)
0391 0735 0077 0223 0274
Number of sex breaktners in the *0.1046 *0.1584
last year (ref = none)
for2 - 1.15(0.97-1.36) 1.15(0.99-1.34) - -
0083 0070
3 or more - 087 (0.58-1.29) 0.98 (0.67-1.42) - -
0476 0.908
Substance use
Risk of tobacco use disorder - 2.46 (1.17-5.17) 2.29(1.02-5.11) 0.044 - -
0017
Last month alcohol use 0.84(0.72-0.98) 091 (0.77-1.06) 0.89 (0.77-1.04) - 0.73(0.61-0.89)
0.022 0214 0.141 0.001
Risk of alcohol use disorder - - - 1.29 (1.09-1.53) 1.60(1.29-1.97)
0,003 <0001
Last month cannabis use 1.16 (0.88-1.54) 1.21(091-1.63) 1.37 (1.03-1.82) - 1.13 (0.82-1.54)
0.287 0.194 0,030 0.455
Last month tranqilizers use 1.57 (1.20-2.05) 1.43 (1.25-2.17) 1.78 (1.29-2.82) 328 (2.55-4.22) 1.23(0.92-1.63)
0.001 <0001 0.001 <0001 0.158
Last month nootropics use - 1.82 (1.39-2.37) - - -
<0.001
Risk of nootropics use disorder - - 456 (1.16-17.91) - -
0,030
Family domain
Father's educational level (ref = *0.0656 *0.1733
Incomplete elementary schoo)
Complete elementary school and - 1.23 (0.17-8.66) 2.08 (0.30-14.55) - -
incomplete high school 0.836 0.461
Complete high school and - 054 (0.09-3.38) 1.13 (0.18-6.92) - -
incomplete university 0508 0.894
Complete university and - 0.49 (0.08-3.08) 1.02 0.17-6.22) - -
incomplete postgraduate 0.448 0.984
Complete postgraduate - 0.46 (0.07-2.91) 094 (0.15-5.78) - =
0.411 0.950
Family history of mental health
problems
Psychiatric disorders 1.08 (0.92-1.26) 1.22 (1.03-1.43) 1.15 (0.99-1.34) 1.07 (092-1.25) 1.18(0.97-1.43)
0378 0017 0.062 0365 0.004
Suicide - - - - 1.87 (1.06-1.78)
0.017
Alcohol abuse or dependence 1.05 (0.89-1.24) 1.10 (0.93-1.31) - 1.01 (086-1.19) 1.11(0.90-1.37)
0.588 0.265 0.881 0.318
Drug abuse or dependence - - - - 1.15 (0.88-1.51) 0.308
Famiy functioning (APGAR) (ref *0.0001 “0.0001 *0.0001 “0.0022 *0.0001
= Highly functional)
Moderate dysfunctional 2,04 (1.69-2.46) 1.68(1.30-1.92) 1.69 (1.40-2.05) 1.23(1.02-1.48) 2.7 (1.76-2.69)
<0001 <0001 <0001 0,030 <0001
Severe dysfunctional 3.44 (1.69-2.46) 1.98 (1.53-2.55) 265 (2.01-3.50) 1.47 (1.16-1.85) 3.64(2.83-4.68)
<0001 <0001 <0001 0,001 <0001
University domain
Academic year (ref = 1st) *0.0210 *0.1704
2nd 1.14(0.90-1.44) 1.18(0.93-1.49) - - -
0.2711 0.174
3rd 088 (0.69-1.13) 0.92(0.72-1.18) - - -
0.330 0.497
4th 0.79 (0.60-1.05) 1.05 (0.79-1.39) - - -
0.101 0735
5th or higher 0.70(051-097) 086 (0.62-1.19) - - -
0,033 0.366
Source of financing
Sef-funded 133 (0.94-1.90) 2,06 (1.40-3.05) 2,07 (1.39-3.08) 218 (1.58-3.02) 1.42 (0.96-2.09)
0111 <0.001 <0.001 <0.001 0081
Commuting time university (ref = *0.0833 “0.0278 “0.6062 *0.0092
+18D)
>18D 1.24(1.02-151) 0,027 1.27 (1.04-1.55) 1.11(0.91-1.35) - 1.41(1.13-1.76)
0019 0318 0002
<-18D 1.08 (0.87-1.35) 1.21(0.97-1.51) 1.01(0.82-1.24) - 107 (0.81-1.41)
0.483 0096 0915 0618
History of failing subjects (ref =
No failed subjects)
Failed subjects 1,05 (0.88-1.24) - 1.03 (0.88-1.21) 1.25 (1.07-1.47) 1.12 (0.93-1.36)
0598 0679 0005 0234
Violence victimization
Physical = 2.26(0.77-6.60) - 1.81 (0.76-4.31) 1.71 (0.67-4.34)
0.136 0.181 0258
Psychological 1.12 (0.85-1.47) 0.420 1.28 (0.97-1.69) 1.70 (1.28-2.27) - 1.19 (0.90-157)
0081 <0001 0219
Exclusion 1.44 (1.21-1.71) 1.48 (1.24-1.77) 150 (1.26-1.78) 1.16 (0.97-137) 1.47 (1.21-1.79)
<0001 <0.001 <0.001 0096 <0001
Teasing 1.25 (0.97-1.60) 1.36 (1.06-1.76) N 1.18 (0.94-1.48) =
0.081 0.017 0.162
Psychological sense of university *0.0001 *0.0004 *0.0001 *0.0030 *0.0001
belonging (ref = +1SD)
>18D 055 (0.43-0.70) 0.72 0.57-091) 064 (0.52-0.78) 0,68 (0.55-0.85) 067 (0.49-0.92)
<0001 0.005 <0.001 0001 0013
<-1SD 1.72(1.39-2.12) 1.31 (1.06-1.63) 1.56 (1.24-1.95) 0.94 (0.77-1.15) 1.46 (1.17-1.82)
<0.001 0013 <0.001 0556 0001
SARS-CoV-2 experiences domain
History of family contagion of
SARS-CoV-2 (ref = No)
Yes =, 1.03 (0.88-1.22) 1.14 (0.98-1.34) 1.06 (0.91-1.24) 1.04 (0.86-1.26)
0.699 0.091 0.463 0.700
Fear to contracting SARS-CoV-2 “0.0046 *0.0001 *0.0001 *0.0001 *0.0566
by the students (ref = Not at all
Siightly 1.06 (0.77-1.47) 1.13 (0.80-1.60) 1.26 (0.92-1.72) 1.14 (0.83-1.57) 0.68 (0.47-0.98)
0712 0.485 0.143 0.425 0041
Somewhat 0.84 (0.61-1.15) 0.275. 1.31(0.94-1.82) 151 (1.12-2.04) 1.09 (0.80-1.48) 0.62 (0.43-0.88)
0.114 0.007 0598 0007
Moderately 1,04 (0.75-1.46) 1.54 (1.09-2.19) 1.94 (1.41-2.68) 1.21(0.88-1.68) 0.70(0.50-1.01)
0798 0015 <0.001 0244 0059
Extremely 1.35(0.93-1.95) 2.29(1.56-3.36) 2.84(1.97-4.10) 1.97 (1.38-2.80) 081(0.54-1.22)
0.115 <0.001 <0.001 <0.001 0322
Fear of others contracting *0.0001 *0.0001 “0.0455 *0.0001 *0.0129
SARS-CoV-2 (ref = Not at al)
Slightly 034 (0.14-0.79) 059 (0.24-1.48) 087 (0.38-1.99) 0.74 (033-1.70) 0.68 (0.28-1.67)
0013 0263 0738 0.484 0.400
Somewhat 0.30(0.14-0.65) 083 (0.37-1.86) 1.15 (0.54-2.42) 057 (0.27-1.20) 046 (0.21-1.03)
0.002 0658 0719 0.137 0059
Moderately 0.42 (0.20-0.90) 094 (0.42-2.07) 1.23 (0.59-2.60) 0.78 (0.38-1.63) 0.60(0.27-1.32)
0025 0870 0578 0513 0203
Extremely 058 (0.27-1.24) 1.42 (0.64-3.14) 1.50 (0.71-8.16) 1.03 (0.50-2.15) 0.77 (0.35-1.69)
0.163 0390 0283 0927 0512
Frequency of social contact *0.3578 *0.1204 “0.7611 *0.1250
during lockdowns (ref = Never)
1-2 days a week 092 (0.65-1.29) 0.72(0.51-1.02) 089 (0.63-1.26) - 094 (0.65-137)
0619 0.067 0523 0.760
3-4 days a week 077 (0.53-1.11) 081(0.56-1.17) 081 (0.56-1.18) - 074 0.49-1.11)
0.154 0264 0276 0.145
5-6 days a week 0.80 (0.53-1.22) 060 (0.39-0.92) 091 (0.60-1.39) - 0.71(0.44-1.16)
0307 0019 0.669 0474
Everyday 084 (0.57-1.22) 081 (0.55-1.19) 084 (0.57-1.23) = 1.02 (0.67-1.55)
0.359 0.228 0.373 0.941
Frequency of physical exercising *0.5872 *0.8000 *0.1476 *0.9061
during lockdowns (ref = Never)
1-2 days a week 086 (0.70-1.06) 089 (0.72-1.10) - 1.02 (0.84-1.25) 1.00 (0.79-1.27)
0147 0290 0823 1,000
3-4 days a week 085 (0.66-1.09) 096 (0.75-1.25) = 0.79(0.62-1.00) 092 (0.68-1.24)
0.195 0782 0053 0584
5-6 days a week 082 (0.60-1.12) 0215 092 (0.67-1.26) = 081 (0.60-1.10) 089 (0.61-1.30)
0599 0175 0552
Everyday 0.76 (0.45-1.27) 083 (0.50-1.37) - 068 (0.41-1.11) 0.75 (0.40-1.41)
0298 0.462 0.119 0378
Frequency of recreational *0.0002 *0.0024
activities during lockdowns (ref =
Never)
1-2 days a week 0.76 (0.63-0.92) - 086 (0.71-1.04) - -
0.005 0.127
3-4 days a week 071 (0.56-089) - 0.71(0.57-089) - -
0,003 0,003
5-6 days a week 057 (0.41-0.80) - 0.78 (0.57-1.05) - -
0,001 0.007
Everyday 052 (0.38-0.73) - 058 (0.43-0.78) - -
<0001 <0.001
Keeping a routine during *0.0001 “0.0108 *0.0030 *0.0001 “0.1229
lockdowns (ref = Never)
1-2 days a week 098 (0.71-1.21) 0.79 (0.60-1.04) 0.73(0.56-0.97) 0.70 (0.54-0.90) 096 (0.71-1.30)
0583 0.009 0.027 0.006 0775
3-4 days a week 064 (0.50-0.80) 0.76 (0.60-0.97) 079 (0.62-1.00) 059 (0.48-0.74) 0.79 (0.60-1.04)
<0001 0028 0054 <0001 0.092
5-6 days a week 053 (0.42-0.68) 0.66 (0.52-0.85) 0.63 (0.50-0.80) 0.44 (0.35-0.56) 071 (0.63-0.94)
<0001 0.001 <0.001 <0001 0017
Everyday 0.58 (0.46-0.74) 0.67 (0.52-0.86) 0.68 (0.54-0.87) 0.46 (0.36-0.57) 0.80 (0.60-1.06)
<0001 0.001 0.002 <0001 0.118
Frequency of meditation or *0.4292 *0.5960 *0.0444 *0.2271
praying during lockdowns (ref =
Never)
1-2 days a week 091 (0.76-1.09) 099 (0.82-1.18) 1.00 (0.85-1.19) - 1.10 (0.89-1.36)
0319 0877 0956 0391
3-4 days a week 1.02 (0.78-1.33) 1.22 (0.93-1.60) 1.83 (1.02-1.74) - 131 (097-1.77)
0905 0.143 0033 0.080
5-6 days a week 0.88 (0.59-1.31) 095 (0.64-1.41) 0.76 (0.58-1.10) - 0.80 (0.49-1.31)
0516 0.806 0.141 0370
Everyday 0.77 (0.57-1.04) 0.95(0.71-1.28) 1.23 (0.93-1.61) - 0.88 (0.61-1.27)
0.084 0.743 0.144 0.481

"Walt test; n, number of participants; CI, Confidence Interval.

The following variables did not enter into the final multivariable models, so they were removed from the table to simpliy the presentation of results: Nationality, Ethnicity, Offspring, Last
month tobacco use, Risk of cannabis use disorder; Risk of tranquilzers use disorder, Mother's educational level, Source of financing (Funding from parents, Credit/Loan, Scholarship,
Other means), Violence victimization (Ridiculization), History of personal contagion of SARS-CoV2, Living condition during pandemic lockdowns.

The cells with the *~" symbol represent that the independent variable was not associated with the outcome in the previous analyses (univariable or multivariable by domains).

The model was adjusted by sex and age.
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n, Number of participants; Cl, Confidence Interval.

Total

% (95% CI)

39.1 (36.1-42.1)
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% (95% CI)

40.7 (37.2-44.2)
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33,6 (29.9-37.6)
32.3(28.2-36.6)
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44.7 (41.2-48.3)
460 (41.9-50.1)
41.4(37.6-45.3)
42.2(38.3-46.3)
36.7 (32.5-41.1)
425 (40.7-44.3)

50.2 (55.6-62.7)
61.5 (57.4-65.4)
57.8(53.9-61.6)
56.7 (52.7-60.7)
56.8(52.3-61.2)
58.5 (56.7-60.2)

34.8(31.4-383)
34.6(30.8-38.7)
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32.9(20.2-36.8)
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33.9(32.2-35.6)
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Males

% (95% CI)

34.6 (29.1-40.1)
307 (25.0-37.0)
35,6 (208-41.8)
335 (27.7-39.7)
316 (26.4-37.4)
33.2(30.6-35.9)

24.8(20.0-30.4)
29.3 (23.8-35.6)
331 (27.4-39.3)
237 (18.7-29.6)
24.3(195-29.7)
26.9(24.5-29.4)

45.1(39.2-51.1)
44.4 (38.1-51.0)
47.7 (41.4-54.0)
445 (38.3-50.9)
43.8(38.0-49.7)
45.1 (42.3-47.9)

275 (225-332)
30.4 (24.7-36.7)
315 (25.9-37.7)
30.3(24.8-36.5)
26.7 (21.7-32.3)
292 (26.7-31.8)

155 (11.6-20.4)
17.0 {12.6-22.5)
21.0(16.3-26.7)
21.1(16.3-26.9)
216 (17.0-26.9)
19.2 (17.1-21.5)
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SARS-CoV-2 n %
experiences

History of personal 133 30
contagion of
SARS-CoV-2
History of family 1,289 205
contagion of
SARS-CoV-2
Fear of contracting SARS-CoV-2 by the students
Notat all 358 82
Slightly 840 19.2
Somewhat 1,510 345
Moderately 1,106 253
Extremely 563 12.9
Fear of others contracting SARS-CoV-2
Not at all 46 1.1
Slightly 182 30
Somewhat 623 14.2
Moderately 1,493 34.4
Extremely 2,082 476
ing condition during pandemic lockdowns.
Living independently 80 18
Living with family, 4,296 98.2

friends or roommates
Frequency of social contact during lockdowns

Never m 16.4
1-2 days a week 526 12.1
3-4 days a week 908 230
5-6 days a week 1,045 24.4
Everyday 1,061 244
Frequency of physical exercising during lockdowns
Never 934 215
1-2 days a week 1.217 280
3-4 days a week 1,253 289
5-6 days a week 791 18.2
Everyday 146 34
Frequency of recreational activities during lockdowns
Never 1,015 234
1-2 days a week 1,740 401
3-4 days a week 896 206
5-6 days a week 341 79
Everyday 349 80
Keeping a routine during lockdowns

Never M 16.4
1-2 days a week 506 12.4
3-4 days a week 998 230
5-6 days a week 1,045 24.4
Everyday 1,061 244
Frequency of meditation or praying during lockdowns
Never 2,269 523
1-2 days a week 1,146 26.4
3-4 days a week 387 89
5-6 days a week 181 42
Everyday 358 83

n, Number of participants; Cl, Confidence Interval.
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Students may have more than one source of financing; n, Number of participants; Cl,

Confidence Interval.
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Complete elementary 54
school and incomplete

high school

Complete high school 1,182
and incomplete

university

Complete university 2,691
and incomplete

postgraduate

Complete 858
postgraduate

Father’s educational level

Incomplete elementary 9
school

Complete elementary 56
school and incomplete

high school

Complete high school 934
and incomplete

university

Complete university 2,207
and incomplete

postgraduate

Complete 1,622
postgraduate

Family history of mental health problems
Psychiatric disorders 1,731
Suicide 504
Alcohol abuse or 1,300
dependence

Drug abuse or 510
dependence

Family functioning (APGAR)

Highly functional 3116
Moderate dysfunctional 798
Severe dysfunctional 467

n, Number of participants; Cl, Confidence Interval.

245

55.8

17.8

02

19.4

45.7

315

391
1.4
29.4

15

712
182
107

(95% CI)

0.2-05)

0.9-15)

(23.3-25.7)

(654.3-57.1)

(16.7-18.9)

(0.1-0.4)

0.9-15)

(18.3-205)

(44.3-47.1)

(80.2-32.9)

(87.7-40.6)
(10.5-12.4)
(28.1-80.7)

(10.6-125)

(69.8-72.4)

(17.1-19.4)
(9.8-11.6)
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Substance use time period

Lifetime tobacco use

Last month tobacco use

Last week tobacco use

Risk of tobacco use disorder

Lifetime vaping use

Last month vaping use

Last week vaping use

Lifetime alcohol use

Last month alcohol use

Last week alcohol use

Risk of alcohol use disorder

Lifetime cannabis use

Last month cannabis use

Last week cannabis use

Risk of cannabis use disorder

Lifetime tranquilizers use

Last month tranquiizers use

Last week tranquilzers use

Risk of tranquilizers use disorder

Lifetime nootropics use

Last month nootropics use

Last week nootropics use

Risk of nootropics use disorder

Class year

st
2nd
3rd
4th
5th+
Total
1st
2nd
3rd
4th
5th +
Total
1st
2nd
3rd
4th
5th +
Total
st
2nd
3rd
4th
5th +
Total
st
2nd
3rd
4th
S5th +
Total
st

3rd
4th
Sth+
Total
1st
2nd
3rd
4th
S5th +
Total
1st
2nd
3rd
4th
5th +
Total
st
2nd
3rd
4th
Sth+
Total
1st
2nd
3rd
4th
5th +
Total
1st
2nd
3rd
4th
Sth+
Total
1st
2nd
3rd
4th
5th +
Total
st
2nd
3rd
4th
Sth+
Total
1st
2nd
3rd
4th
5th +
Total
1st
2nd
3rd
4th
Sth+
Total
1st
2nd
3rd
4th
Sth+
Total
1st
2nd
3rd
4th
5th +
Total
1st
2nd
3rd
4th
5th +
Total
st
2nd
3rd
4th
5th +
Total
1st
2nd
3rd
4th
5th +
Total
st

3rd
4th
5th +
Total
st
2nd
3rd
4th
5th +
Total
st
2nd
3rd
4th
5th +
Total

n

623
525
588
560
528
2,824
180
160
198
173
138
849
145
125
170
151
114

1498

612
722
706

3434
478
392
478
489
458

2295
134
114
147
152
149
696
171

216
214
196
963
417
3719
510
512
514
2331

72
74

347
23
28
52
41

207

N~ o~ e o

1045

279

oo oo~

Total

% (95% CI)

62.2(59.2-65.2)
67.4 (64.0-70.6)
68.1(64.9-71.2)
60.1(659-72.2)
713 (67.9-74.4)
67.3(65.9-68.7)
18.0 (15.7-20.5)
205 (17.8-235)
22.9(20.3-25.9)
21.4(18.7-24.3)
18,6 (16.0-21.6)
202(19.1-21.5)
14.5 (12.4-16.8)
16.0(13.6-18.8)
19.7 (17.2-22.4)
18.6 (16.1-21.5)
15.4 (13.0-18.2)
16.8 (15.7-18.0)
05(0.2-1.0)
06(0.2-1.4)
15(0.9-2.5)
1.1(0.6-2.0)
1.1(0.6-2.1)
0.9(0.7-1.2)
38.4(35.4-41.4)
34.8(31.5-38.2)
34.6(315-37.9)
34.2(31.0-37.5)
36,0 (32.7-39.6)
35.7(34.3-37.2)
28(1.9-4.0)
2.4(1.6-3.8)
1.9(1.1-3.0)
20(1.2-3.2)
23(1.4-3.7)
23(1.9-28
1.7 (1.4-2.7)
1.9(1.2-3.2)
1.6(1.0-2.7)
1.2(0.7-2.3)
12(0.6-2.3)
1.5(1.2-2.0)
751 (12.4-71.7)
783 (75.2-81.0)
83,6 (80.9-85.9)
87.2 (84.7-89.9)
86.4(83.7-83.7)
81.8(80.6-82.9)
47.7 (44.6-50.8)
50.1(46.6-53.7)
55.3(52.0-58.6)
60.4 (57.0-63.7)
617 (58.2-65.2)
54.6(53.1-56.1)
18.4 (11.4-15.6)
146 (12.8-17.2)
17.0 (14.7-19.7)
18.8 (16.2-21.6)
20.1(17.4-23.1)
16.6 (15.5-17.7)
185 (11.7-15.5)
17.3 (15.0-19.8)
21.8(19.3-24.5)
22.9(203-25.7)
22.3(19.6-25.1)
18.1 (17.0-19.1)
417 (38.6-44.7)
485 (45.0-52.0)
59.1(55.8-62.3)
63.2(59.8-66.5)
69.4 (65.9-72.6)
55.6 (54.1-67.1)
4.4(33-5.9)
6.8(5.2-8.8)
83 (6.7-10.4)
9.1(7:3-11.3)
14.0 (11.7-16.7)
83(7.5-9.1)
23(16-8.4)
36(2552)
6.0(4.6-7.8)
5.1(3.7-6.8)
85 (6.7-10.7)
49(4.3-56)
0.4(0.2-0.9)
03(0.1-1.0)
0.7 (0.3-1.5)
05(0.2-1.3)
0.8(0.4-1.7)
05(0.3-0.7)
205 (18.1-23.1)
250 (22.1-282)
269 (24.0-29.9)
23.0(20.2-26.0)
306 (27.4-34.1)
24.9(23.6-26.3)
7.6 (6.1-9.4)
10.8(8.8-13.2)
9.4 (7.6-11.5)
7.3(5.7-93)
85(6.7-10.7)
87 (7.8-9.5)
53(4.1-6.9)
72(5.6-9.2)
7.1(65-9.0)
52(3.9-6.9)
63(4.8-8.3)
62(5.5-6.9
0.1(0.0-0.6)
09(05-1.8)
1.0(05-1.9)
0.4 (0.2-1.1)
05(0.2-1.2)
0.5(0.4-0.8)
257 (23.1-285)
30.0(26.9-33.4)
32.3(203-35.5)
82.4(29.2-36.7)
34.3(20.2-37.8)
307 20.3-32.1)
79(6.4-9.7)
11.3(93-13.7)
9.0(7.3-11.1)
8.1(65-102)
8.1(6.3-103)
8.8(8.0-9.7)
6.8(5.4-8.5)
92 (7.4-115)
7.4 (65-9.0)
6.7 (5.1-8.6)
69(5.3-8.9)
73(65-8.1)
06(0.3-1.2)
09(0.5-1.8)
05(0.2-1.2)
05(0.2-1.3)
06(0.2-1.4)
06(0.4-0.8

n

468
376
421
404
331

1,995
127
12
142
124

587
102
94

123

492

N~ o s

2386
328
273
328
335
260
1519

73
ksl
82
89
55
370

19
131
187
106
602
291
265
346
350
300
1552
22
30
37
47
45
181

159
152
182
148
161
802
56
64
62
52
48
282
42
45
48
38
37
210

P

182
168
190

150
875
58
67
53
50
38
266
50
55
40
41

218

[

Females

% (95% Cl)

62.8(59.3-66.2)
67.6 (63.6-71.4)
67.4 (63.6-709)
70.0 (66.0-73.5)
70.0 (65.7-73.9)
67.2 (65.5-68.9)
17.2(14.7-20.1)
20.1 (17.0-23.7)
227 (19.6-26.2)
215 (18.3-25.0)
17.3(14.2-21.0)
198 (18.4-21.2)
13.8(115-16.5)
169(14.0-20.3)
19.7 (16.7-23.0)
18.7 (15.7-22.1)
13.7 (109-17.2)
16.6 (15.3-18.0)
05(02-13)
0.6(02-16)
1.3(0.7-2.4)
1.0(05-2.2)
1.3(0.6-26)
09(06-13)
34.7 (31.4-38.2)
32,9 (29.1-36.9)
30.2 (26.8-34.0)
315 (27.8-35.4)
29.0(25.1-33.2)
31.9(30.2-33.6)
2.4(15-38)
1.8(1.0-33)
1.3(0.6-2.5)
1.6(0.8-3.0)
15(0.7-3.1)
1.8(1.3-2.3)
1.6(09-2.8)
1.4(0.7-2.9)
1.1(05-23)
0.7(03-1.8)
0.4(0.1-1.7)
1.1(0.8-16)
732 (69.9-76.2)
787 (75.1-819)
81.3(78.1-84.2)
86,0 (82.9-88.6)
84.6(81.0-87.6)
80.2(78.8-81.6)
43.8 (40.2-47.4)
48.8 (44.7-53.0)
52.4(48.5-66.3)
58,0 (63.9-61.9)
55,0 (60.5-59.4)
51.1(49.3-62.9)
99(7.9-12.3)
127 (10.2-15.7)
13.1(10.7-16.0)
15.4 (12.7-18.6)
11.6(2.0-14.8)
12.4(11.3-13.7)
11.8(10.0-14.1)
17.5(14.8-20.6)
183 (15.7-21.3)
204 (17.5-23.6)
19.0 (15.9-22.4)
17.0(15.8-18.2)
39,5 (36.0-43.1)
47.7 (435-51.8)
55.4(61.4-69.2)
60.6 (66.5-64.5)
63.4(69.0-67.6)
52.3(50.5-54.1)
3.0(19.7-4.5)
5.4(38-7.6)
5.9(43-8.1)
8.1(62-10.7)
95 (7.2-12.5)
6.1(53-7.0)
09(05-2.0)
25(1.5-42)
42(2.8-6.0)
35(22-63)
5.1(3.4-7.5)
3.1(25-38)
0.1(00-0.8)
0.3(0.1-1.1)
0.1(00-1.1)
0.4(0.1-1.4)
0.2(0.1-0.4)
21.6(18.8-24.7)
27.3(238-31.2)
291 (25.7-32.8)
25,6 (22.2-29.3)
34.1(29.9-38.4)
27.0 (25.4-28.6)
7.6(69-9.7)
115(0.1-14.4)
99 (7.8-12.5)
9.0(69-11.6)
10.1 (7.7-13.2)
95 (8.5-10.6)
5.7(4.2-7.6)
8.1(6.1-10.7)
7.7 (6:8-10.0)
6.6(4.8-89)
7.8(6.7-106)
7.1(62-81)
0.1(00-08)
0.9(0.4-2.0)
0.8(0.4-19)
0.3(0.1-1.2)
0.7 (03-19)
05(03-08)
24.7 (21.7-27.9)
302 (26.5-34.2)
30.4 (26.9-34.1)
32.0(28.3-35.9)
31.7 (27.7-36.1)
295 (27.9-31.1)
79 (6.1-10.0)
12.1(9.6-15.0)
85(65-10.9)
87 (6.6-11.2)
80(5.9-10.9)
9.0(8.0-10.0)
6.8(5.2-88)
9.9 (7.7-12.7)
6.4(4.7-86)
7.1(63-95)
6.8(4.8-9.4)
7.3(6.5-83)
0.7 (03-1.4)
1.2(0.6-2.3)
0.1(00-1.0)
0.6(02-1.6)
0.4(0.1-1.4)
0.6(0.4-09)

n

160
149
167
156
197
829
53
48
56
49
56
262
43
31
47
43
49
213

© 0o N =

128

110

1048

119
150
154

776
61
43
65
63
94

326
62
47
85
Fig
90

361
126
113
164
162

116

o s oo

104
a1

7SN

Males

% (95% Cl)

60.6 (54.6-66.3)
66.8 (60.4-72.7)
70.2(64.1-75.7)
67.2 (60.9-73.0)
735 (67.9-78.4)
67.7(65.0-702)
20.1(15.7-25.4)
215 (16.6-27.4)
235 (18.6-29.4)
21.1(16.3-26.9)
20.9(16.4-26.2)
21.4(19.2-238)
16.3 (12.3-21.3)
13.9 (9.9-19.1)
19.7 (15.2-25.3)
18.5 (14.0-24.1)
18.3 (14.1-23.4)
17.4 (15.4-19.6)
03(0.0-2.0)
0.7 (02-2.8)
22(1.0-47)
1.1 (04-3.5)
09(0.3-2.9)
1.0(0.6-1.7)
485 (42.5-54.5)
39.5 (33.3-46.0)
46.2(40.0-52.6)
40.9(34.8-47.4)
485 (42.6-54.5)
45.0 (42.2-47.8)
38(2.0-6.9)
40(2.1-76)
3.4(1.7-6.6)
30(1.4-62)
37(2.0-6.8)
3.6 (2.7-4.8)
1.9(08-4.5)
3.1(1.5-6.4)
29(1.4-6.1)
2.6(1.2-5.6)
26(1.2-5.4)
26(1.9-8.7)
80.7 (75.5-85.0)
77.1 (11.2-82.2)
89.5(84.9-02.8)
90.1(85.5-93.3)
89.6(85.3-02.7)
85.5 (83.4-87.3)
58.7 (52.7-64.5)
53.4 (46.8-50.8)
63.0(56.7-68.9)
66.4(60.1-72.2)
73.6 (68.0-78.5)
63.3 (60.6-66.0)
23.1(18.4-28.6)
19.3 (14.6-25.0)
27.3(22.0-333)
272(21.8-332)
34.9(205-40.8)
26.6 (24.2-29.1)
17.9 (14.2-22.8)
16.7 (12.7-21.5)
30.7 (25.5-36.4)
29.1(23.9-34.8)
28.0(23.4-332)
24.2(22.1-26.5)
47.7(41.8-53.8)
50.7 (44.1-57.2)
68.9 (62.7-74.5)
69.8(63.6-75.4)
799 (74.6-84.2)
63.6(60.9-66.2)
83(55-12.3)
10.3 (6.9-15.1)
14.7 (10.7-19.8)
11.6 (8.1-16.5)
22.0 (17.4-27.4)
13.6 (11.7-15.6)
6.1(8.7-9.7)
63(3.7-10.9)
10.9 (7.5-15.6)
9.1(6.0-13.5)
14.6 (10.8-19.3)
95(8.0-11.2)
1.2(0.4-3.0)
1.1(03-3.3)
1.8(0.8-4.3)
15(0.6-4.0)
1.6(06-8.7)
1.4(0.9-2.2)
17.4 (13:3-22.5)
19.3 (14.6-25.0)
21.0(16.3-26.7)
16.4 (12.2-21.7)
24.6(19.8-30.1)
19.8(17.7-2.2)
7.6(4.9-11.5)
9.0(5.9-13.5)
80(5.1-12.2)
30(1.4-6.2)
5.6(3.4-9.1)
6.6(5.3-8.1)
42(23-7.4)
49(.7-8.7)
55(32-9.2)
1.7 (0.6-4.5)
37(20-68)
4.0(30-6.3)
1.1(0.3-3.3)
1.4(05-3.8)
08(0.2-3.0)

0.6(03-12)
28.4(23.3-34.2)
29.6(24.0-35.9)
37.4.(31.5-43.7)
33.2(27.4-39.5)
31.7 (27.7-36.1)
33.6 (31.0-36.3)
80(52-11.9)
9.4(6.2-14.0)
105 (7.2-16.1)
69(43-11.0)
82(55-12.2)
86(7.1-10.3)
6.8(43-106)
7.6(48-11.9)
88(58-132)
5.6(33-9.4)
7.1(4.6-109)
7.2(59-88)
0.3(00-2.0)
0.4(00-25)
1.4(05-38)
0.4(0.1-26)
09(03-29)
0.7 (0.4-12)

Risk of vaping use disorder was not included because it had no observations; -, no observations in the category; n, number of participants; Cl, Confidence Interval.
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Personal variables n

Sex
Male 1,491
Female 3546
Age distribution by academic year
st 1,268
2nd 961
3rd 992
4th 936
5th or higher 880
Nationality

Chilean 4,860
Other 177
Indigenous ethnicity

Amara 6
Atacamefio 2
Collas 1
Diaguita 5
Mapuche 73
Quechua 1
Easter islander 1
Yamana 2
Total a1
Occupational status

Studying only 4,224
Studying and part-time job 541
Studying and full-time job 62
History of chronic illness

Yes 858
No 3,567
History of mental health disorders
Depression 1,287
Bipolar disorder 135
Panic disorders 993
Aniety disorders 1,568
Eating disorders 448
ADHD 1,447
History of mental health treatment
Psychotherapy 2013
Pharmacologic 1,580
Physical activity during the week
>150min 1,932
<149min 2,486
Sexual orientation

Heterosexual 3,604
Homosexual 71
Bisexual 214
Unsure 157
Other 23
Offspring

With children 68
No children 4,969
Number of sex partners in the last year
None 1,697
for2 2274
3or more 188
Civil status

Single 4,964
Married 61

Civil union agreement 7
Divorced 4
Widowed 1

n, Number of participants;

% or mean

29.6
704

19.6
206
215
224
240

96.5
35

0.12
0.04
0.02
0.10
151
0.02
0.02
0.04
19

875
1.2
13

19.4
80.6

279
3.1
22.4
35.4
101
32.7

454
36.7

437
56.3

888
17
5.1
38
0.6

14
98.6

408
54.7
45

98.6
12
0.1
0.1
0.0

(95% CI) or (SD)

(28.4-30.9)
(69.4-71.6)

@9
@7
8
1.6)
(1.9

(95.9-97.0)
8.0-4.1)

0.1-03)
(0.0-02)
(0.0-0.1)
0002
(12-19)
(0.0-0.1)
0.0-0.1)
(0.002)
(15-2.8)

(86.5-88.4)
(103-12.1)
(1.0-16)

(18.:3-20.6)
(79.4-81.7)

(26.6-29.3)
(26-36)
(21.2-23.7)
(34.0-36.8)
©93-11.0)
(31.3-84.0)

(44.0-46.9)
(34.3-37.1)

(42.3-45.2)
(54.8-57.7)

(87.8-89.7)
(15-2.1)
(4559
82-4.4)
0.4-0.8)

(1.1-17)
(98.3-98.9)

(39.3-42.3)
(63.2-56.2)
(8.9-6.2)

(98.2-988)
09-1.6)
0.1-0.3)
(0.0-0.2)
00-0.1)

I, Confidence Interval; SD, Standard Deviation.
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Severe stress
Finance
Study
Family
Friend

Severe anxiety
Finance
Study
Family
Friend

Severe depression
Finance
Study
Family
Friend

All models are adjusted for age, gender, monthly living expenses, GPA, family medical history.

OR

1.23
3.76
1.85
1.40

1.18
2.87
1.68
1.16

1.36
322
1.79
1.46

Partially adjusted model

95Cl

[1.08; 1.42)
8.08; 4.60]
[1.60; 2.15)
[1:20;1.62)

[1.02;1:37)
[2.36; 3.48)
[1.44; 1.95)
[1.00; 1.39)

[1.16; 1.59]
[2.62:3.94)
[1.58;2.09)
[1:25:1.72)

P-value

0.005
0.000
0.000
0.000

0.026
0.000
0.000
0.049

0.000
0.000
0.000
0.000

OR

1.29
3.72
1.76
1.44

123
2.84
1.63
1.18

137
31
175
1.46

Fully adjusted model
95Cl

[1.11;1.51)
[301; 4.59)
[151;2.05)
[1.24;1.67)

[1.05;1.43]
[2.32;3.48)
[1.40; 1.90]
[101;1.37)

[1.17:1.61)
[251;384)
[1.49; 2.05]
[1.24;1.72)

P-value

0.001
0.000
0.000
0.000

0.008
0.000
0.000
0.029

0.000
0.000
0.000
0.000
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Hypothesis VA UB

Coefficient p-Value Coefficient p-Value
H1 0.215 0.047 0.247 0.011
H2 0.827 0.000 0.703 0.000
H3 0.166 0.022 0.295 0.000
H4 0317 0.080 0.151 0.251
H5 0.791 0.000 0.648 0.000

H6 0235 0.180 0294 0.045
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Factor loading

Finance Study Family Friend
I'm worried about the cost of tuition o7

I've calculated daily living expenses 0.61

1 worry about finding a part-time job every month 061

My family’s financial support is not enough for me to live and study 0.68

1 hope to receive financial support from sources outside my family 062

1 worry about tuition and daily ving expenses 083

1 wonder about my future career 034

I have difficulty completing academic tasks 074

Itry to find a way to study that works for me personally 0.60

| am overloaded with academic deadiines 0.63

I'm obsessed with personal academic achievement 0.62

1 need help with my studies 0,69

1 can talk about my problerns with my family* 071

I received support and encouragement from my family* 0.85

Ifeel comfortable talking to my family members™ 0.84

My family supports me in making decisions* 076

My family really tries to help me* 073

1 can talk about my problems with my friends* 072
I have friends who are willing to comfort and share with me* 0.80
There are people who always take care of my feelings* 058
Floor effect 336 062 285 397
Celling effect 4.08 559 10.57 13.48
Cronbach’s alpha 0.84 0.79 0.89 0.76
Mean (SD) 1.50 (0.80) 1.94 (0.64) 1.26 (0.81) 1.19 (0.80)

*Reversed score.
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Latent variable

Perceived naturalness

Positive

emotion

Place attachment

Landscape preference

Indicator

PNO1
PNO2
PNO3
PNO4
PNO5
PEOL

PE02
PE03
PEO4
PEO5
PE06.
PEO7
PE0S
PE0Y
PAOL

PAO2
PAO3.
PAO4.
PAOS.
PAOS
PAO7
PAOS
LPOL

LP02
LPO3
LPO4
LPOS
LPO6
LPO7
LPO3
LP09
LP10

Estimate

0616
0.627
0817
0795
0832
0.836
0845
0.883
0.898
0874
0830
0.805
0752
0826
0.802
0718
0771
0.634
0830
0.807
0878
0.806
0843
0.845
0844
0.789
0.791
0708
0.645
0843
0780
0.689

UA

p-value

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Estimate

0.661
0707
0896
0904
0861
0816
0795
0838
0872
03858
0908
0795
0753
0772
0720
0658
0731
0653
0834
0817
0906
0774
0804
0812
0791
0706
0.685
0735
0692
0763
0735
0611

UB

p-Value

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Male Female Total

n (%) n (%) n (%)
N=126 N =1,662 N=1,788

Age

22 135 147 146

21 34.4 220 228

20 143 229 223

19 381 404 403
Family history of stress, anxiety or depression

No %7 9.0 934

Yes 63 70 69
Financial resources

Famiy 468 463 46.4

Part-time job 135 105 107

Scholarship, other 307 434 429
Perceived financial situation

Very diffcult 48 43 43

Difficut 15.1 16.8 167

Normal 57.9 635 63.1

Comfortable 290 14.4 145

Very comfortable 32 13 14
Tuition and living expenses

150-195 (USD) 782 73.4 787

200-239 (USD) 89 138 13.4

240-304 (USD) 48 69 67

310-435 (USD) 8.1 60 6.1
GPA

Under 2.0 08 11 14

2.0-2.49 87 63 64

25-3.19 349 435 429

32-359 444 400 403

36-4 b by b | 92 93
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TLI

0911
0.900

CFI

0918
0910

RMSEA

0072
0.075
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Factor

Sex

Age (years)

Education

Monthly expense (CNY)

Category

Men
‘Women
<22
23-26
=26
Undergraduate
Master
Doctor
< 1000
1000-2000
> 2000

136 (53.75%)
117 (46.25%)
176 (69.57%)
63 (24.90%)
14 (5.53%)
175 (69.17%)
73 (28.85%)
5(1.98%)
26 (10.28%)
165 (65.22%)
62(24.50%)

99 (44.80%)
122 (55.20%)
137 (61.99%)
82(37.10%)
2(091%)
179 (81.00%)
41 (18.55%)
1(0.45%)
13 (5.88%)
160 (72.40%)
48 (21.72%)
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Location

Number of students

The overall area

UA

Changsha, Hunan

Province

Approx. 59000
317 ha

UB

Harbin,
Heilongjiang
Province
Approx. 26000
136 ha
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Construct

Perceived
naturalness

(PN)

Positive
emotion

(PE)

Place
attachment
(PA;

Landscape
preference
(LP)

Code

PNO1

PNO2

PNO3

PNO4

PNO5

PEOL

PE02
PE03.
PEO4
PEO5.
PE0S.
PE07
PEOS.
PE09.
PAOL
PAO2
PA03
PAO4
PAOS
PAOG
PAO7

PAOS

LPO1

LP02

LPO3

LPO4

LPO5

LPOG

LPO7

LPOS

LP09

LP10

Measuring questions (Indictors)

I think the campus green spaces have many

wild plants and animals.

Ican fecl the strong natural voice in the
campus green spaces.

‘The campus green spaces make me feel
friendly.

1 feel safe and calm in the campus green
spaces.

1 feel the campus green spaces are wild.

1 feel active.

1 feel enthusiastic.
1 feel cheerful.

I feel joyful.

1 feel excited.

1 feel proud.

I feel inspired.

I feel strong.

1 feel grateful.

‘The campus green spaces are comfortable

and allow me to do the things I want.

‘There is no other place like the campus green
spaces.

I can get more satisfaction in the campus
green spaces than in other places.

What I do on the campus green spaces is
‘more important than what I do elsewhere.
‘The campus green spaces allow me to see
what I am interested in.

feel that the campus green spaces are part of
my life.

Ihave a strong identification with the campus
green spaces.

“The campus green spaces are special, and I
have good feelings about them.

I think the various parts of the campus green

spaces form a whole.

‘The various parts of the campus green spaces
form a beautiful landscape.

I think the campus green spaces contain a
multitude of elements and features.

I think there are many intricate clements in
the campus green spacs.

Ithink the campus green spaces contain
many functions.

1 can clearly understand the campus green
spaces.

1 think the campus green spaces have clear
markers.

‘The campus green spaces make me want to
investigate more.

The campus green spaces are circuitous and
intrigue me.

‘The campus green spaces are far-reaching

and mysterious.
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Dimensions McDonald’s & Cronbach’s « Guttman’s 16 Average interitem correlation Mean Sd

DTT 0.86 0.86 0.83 0.65 19.04 414
DPT 0.86 0.86 0.86 0.55 15.02 4.97
SsTT 091 0.91 0.89 0.66 16.27 5.18
SPT 0.94 0.93 0.92 0.74 15.33 5.70

DPT, Deep Practical Task; DTT, Deep Theoretical Task; SPT, Surface Practical Task; STT, Surface Theoretical Task.
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DTT

DTt 0.72¢
DPT 027
STT 0.26"
SPT 0.2+
Deep 0.34
Sutace  -003

“p < 0.01; £ Root mean square AVE.

DPT

0.77¢

0.23**
031
0.12*
0.13*

STT

0.79°
0.40
0.07

021

SPT Deep

0.80°
0.024 -
033" 089"

Surface
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Mean

3.80
3.97
3.82
3.66
3.79
3.37
3.03
283
2.80
299
3.09
3.07
3.02
3.13
296
3.00
3.10
3.29
285
3.10

Std. deviation

111
0.93
1.04
1.02
1.09
1.28
121
1.22
128
124
1.26
0.98
147
1.35
1.28
112
1.30
1.34
1.36
1.26

Skewness

—-0.74
-0.69
-0.55
—0.45
-0.69
-0.36
-0.06
0.16
0.19
-0.05
-0.01
0.12
0.03
—0.14
-0.01
—0.05
-0.07
-0.18
0.14
-0.11

Kurtosis

-0.19
0.13
-0.36
-0.19
-0.08
-0.93
-0.90
-0.88
-1.00
-0.86
-1.01
—-0.16
-0.71
-1.14
-1.08
-0.57
-1.02
-1.09
-1.17
-0.89

Lambda

093
0.87
0.86
0.84
0.83
0.86
0.85
0.84
0.83
0.67
081
0.76
0.74
0.73
0.68
0.85
0.76
0.74
0.70
0.69
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X2 (p)

393,89 (p < 0.01)
33431 (0 < 0.01)
67.54 (0 < 0.01)

DF

103

X2/DF

382
338
0,68

GFI

0.964
0.969
0.994

AGFI

0.962
0.958
0.992

i

0.937
0947

CFI

0.946
0.956
1

RMSEA

0.077
0.070
0.000

[Lo90-Hi 90]

0.069-0.085
0.062-0.079





OPS/images/fpubh-10-818749/fpubh-10-818749-t005.jpg
Dimension

PH.Interest
PH Effort
AC.Interest
AC Effort
Deep
Surface

PH.Interest

0.50"
0.26™
0.11*
0.19"
037

p < 0.05; *p < 0.01.

PH.Effort  AC.Interest AC.Effort

0.19"
0.23"
0.15™
0.30"

0.41*
0.43*
0.08

031"
0.03

Deep

0.29"
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Physical interest

- Evenif | find physical difficulties during the training session, | find them very
important.

- Even when | can do more fun things, | do not miss my physical training.

- *| do not give much importance to physical training sessions.

- 1am always interested in new physical exercises in my training sessions.

Physical effort

- Intense physical exercise never discourages me.
- | can maintain adequate physical effort all year round.

- “I'spare no effort in completing the exercise.

- During the physical practice, | do whatever is necessary.
Academi

terest

- One of my interests is o go deeper into the theoretical side, regardess of
the time it takes.

- 1am always interested in acquiring new theoretical knowledge.

- *Not all theoretical subjects are important.

- My theoretical duties are very important to me.

Academic effort

- Ifinish my home exercises, no matter how hard they are.

- lalways focus on class to acquire new knowledge.

- I do not always revise al theoretical subjects.

- lam diligent in all theoretical subjects.

*The item score must be reversed.
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Ref. cat.: 2100.1 1AT GAD-7 PHQ-9 Pss

B (Sig) OR (95% Cl) B (Sig) OR (95% Cl) B (Sig) OR (95% Cl) B (Sig) OR (95% Cl)
cz
2200 0134 1.14(083-157)  -0074  093(069-125)  -0.137  087(0.65-117) 0061 1.06 (0.69-1.64)
20.1-500 0089 1.09(0.77-154) 0054 106(0.77-1.46)  -0.412  089(065-128  -0022  0.98(061-1.56)
50.1-100.0 004  1.04(074-146)  —0.041 096(0.7-132)  -0006  099(0.73-136) 0,007 1.01(0.64-1.59)
Nagelkerke R? 0.001 0.001 0.001 <0.001
sK
<200 -02 0.82 (0.62-1.09) -0.232 0.79 (0.6-1.05) —0.064 0.94 (0.72-1.22) -0.478" 0.62 (0.41-0.93)
20.1-500 ~0.185  087(065-117)  -0098  091(068-121)  -0055  095(0.72-124)  -0.134 087 (0.56-1.37)
50.1-100.0 0032  103(0.79-136)  -0.099  091(069-1.19)  —027"  076(0.59-099)  —0.174  0.84(0.55-1.29)
Nagelkerke A2 0.003 0.002 0.004 0.007
Model with gender as a control variable (Ref. cat.: Female)
cz
<200 0124  1.13(082-156)  -0017  098(073-1.33)  -0.104  0.9(0.67-121) 0.175 1.19 (0.76-1.86)
20.1-500 0086 1.00(0.7-154) 0.074 108(0.78-1.49)  -0.103  09(0.66-1.24) 0012 1.01(0.63-1.63)
50.1-100.0 0036 1.04(0.74-1.46) -0.02 098(0.71-135) 0008  1.01(074-133) 0051 1.05 (0.66-1.68)
OV-Gender(Male)  0.143  115(080-149)  -0874%  042(082-055 -0474"  062(049-079) 1274’  028(02-038)
Nagelkerke A2 0.002 0.041 0015 0075
sk
<200 -0211  081(061-108  -0.227 08(0.6-1.06) ~0062  094(0.72-128) 0469  0.63(0.41-0.95)
20.1-500 —0.142  087(065-116)  -0094  091(068-121)  -0058  095(0.72-125  —0.121  0.89(0.56-1.39)
50.1-100.0 0036 1.04(0.79-136)  -0.101 09(0.69-1.19)  -0271*  076(0.59-099)  -0.186  0.83(0.54-1.28)
OV-Gender(Male) 041" 151(122-186) --0276"  076(0.61-0.94)  -0.116  089(073-109) -0949'  0.39(0.29-0.53)
Nagelkerke A2 0015 0.007 0005 0050

Significance: **p-value < 0.05, Tp-value < 0.001.
Ref. cat., reference category, IAT, Intemet Addiction Test, GAD-7, Generalized Anxiety Disorder instrument, PHQ-9, Patient Health Questionnaire for depressive symptoms, PSS,
Perceived Stress Scale, Sig, significance, OR, odds ratio, 95% Cl, 95% confidence interval, CZ, Czech Republic, SK, Slovak Republic, CV, control variable.
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Ref. cat.: Home

cz
Away from home
Nagelkerke A2
sK

Away from home
Nagelkerke A2

1AT
B(Sig)  OR(95%cCI)
0.4347 1.54 (1.23-1.94)
0014
0458 1.58(1.28-1.95)
0015 0005

B (Sig)

0.164

0.26"
0.003

Model with gender as a control variable (Ref. cat.: Female)

cz
Away from home

CV - Gender (Male)

Nagelkerke A2
sk

Away from home

CV - Gender (Male)

Nagelkerke R?

t

0.433 1,54 (1.23-1.94)
0.145 1.16 (0.89-1.5)
0015
0,466f 1.59 (1.29-1.97)
0,4187 1.52 (1.23-1.87)
0028

0.178

—o88’

0248
-0.283""

GAD-7

OR (95% Cl)

1.18 (0.95-1.46)
0.002

1.28(1.05-1.58)
0.004

1.19 (0.96-1.48)
0.41 (0.32-0.54)
0043

1.28 (1.04-1.57)
0.75 (0.61-0.93)
0010

Significance: *p-value < 0.1, “p-value < 0.05, **'p-value < 0.01, "p-value < 0.001
Ref. cat,, reference category, IAT, Intemet Addiction Test, GAD-7, Generalized Anxiety Disorder instrument, PHQ-9, Patient Health Questionnaire for depressive symptoms, PSS,
Perceived Stress Scale, Sig, significance, OR, odds ratio, 95% Cl, 95% confidence interval, CZ, Czech Republic, SK, Slovak Republic, CV, control variable.

B (Sig)

0.236"

0.195"

0.244*

YTy

0.194"
-0.123

PHQ-9

OR (95% Cl)

1.27 (1.03-1.56)
0.005

1.22 (1-1.47)

1.28 (1.08-1.57)
0.62 (0.48-0.79)
0019

1.21(1-1.47)
0.88(0.72-1.08)
0.004

B (Sig)

0.124

0.284*

0.145

—1.066"

0.28"

—0.s5"

Pss

OR (95% Cl)

1.13 (0.83-1.54)
0.001

1.33 (0.98-1.79)

1.16 (0.84-1.59)
0.28 (0.21-0.39)
0075

1.32 (0.98-1.79)
0.39(0.29-0.53)
0.047
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Ref. cat.: Informatics,
Mathematics & ICT

cz
Education

Humanities & Arts
Social, Economic & Legal Sciences
Natural Science

Design, Technology, Production &
Communications

Agricultural & Veterinary
Health Service
Senvices

Nagelkerke A2

SK
Education

Humanities & Arts
Social, Economic & Legal Sciences
Natural Science

Design, Technology, Production &
Communications

Agricultural & Veterinary
Health Service
Services

Nagelkerke R?

Model with gender as a control variable (Ref.

cz
Education

Humanities & Arts
Social, Economic & Legal Sciences
Natural Science

Design, Technology, Production &
Communications

Agricultural & Veterinary
Health Service
Services

CV - Gender (Male)
Nagelkerke R?

SK
Education

Humanities & Arts
Social, Economic & Legal Sciences
Natural Science

Design, Technology, Production &
Communications

Agricultural & Veterinary
Health Service
Services

CV - Gender (Male)
Nagelkerke R?

IAT

B(Sig)  OR(95% Cl)
—0.764" 047 (0.25-0.88)

~0.909"  0.4(0.2-0.83)
—0.887 0.41(0.23-0.75)
~0663 0.52(0.23-1.17)
—1.001"* 037 (0.18-0.77)

-0.27  0.76(0.36-1.62)
—1.149"** 0.32 (0.14-0.74)
—0.896" 0.41(0.19-0.89)

0.015 0.027
—0.618" 0.54(0.3-0.98)

—0.173 0.84(0.48-1.49)
—0.421** 0.66 (0.45-0.96)
-0.362 0.7(0.38-1.26)
—-0.252 0.78(0.49-1.24)

~0.149  0.86(0.45-1.65)

—0.604* 0.55 (0.34-0.87)

~0286 0.75(0.49-1.16)
0.008

cat.: Female)

—0.691"  0.5(0.26-0.95)

—0.849" 043 (0.21-0.89)
—0.826"* 0.4 (0.24-0.81)
~0598 0.55(0.24-1.26)
—1.022"* 036 (0.17-0.75)

~0.199  0.82(0.38-1.76)

—1.087 034 (0.14-0.79)

—0.873" 042 (0.19-091)

0.163  1.18(0.89-1.55)
0016

~0465 0.63(0.34-1.15)

0015 102 (0.57-1.82)
-0278 0.76(051-1.11)
~0249 0.78(0.43-1.42)
~0205 0.74(0.47-1.19)

~0001  1(0.52-1.93)

~0.406 0.67 (0.41-1.08)

~0.165 0.85(0.55-1.31)

038" 1.46(1.16-1.83)
0.017

Significance: *p-value < 0.1, “p-value < 0.05, **'p-value < 0.01, "p-value < 0.001
Ref. cat,, reference category, IAT, Intemet Addiction Test, GAD-7, Generalized Anxiety Disorder instrument, PHQ-9, Patient Health Questionnaire for depressive symptoms, PSS,
Perceived Stress Scale, Sig, significance, OR, odds ratio, 95% Cl, 95% confidence interval, CZ, Czech Republic, SK, Slovak Republic, CV, control variable.

B (Sig)

0.991*

0.536

0.579*

0719
--0.015

1.071
1.116"*
0413
0.015
0272

0.002
-0.307
—0.645*
-0.104

0.129
0.09
-0.259

0.671"

0.263
0.307
0.429
0.086

0.765"
0852
0.206

—o771"

0.132

-0.167
—0.44*
—0.7563"*
—0.065

-0.005

—-0.089

-0.372
—0.344"

GAD-7

OR (95% Cl)
260 (1.34-5.42)

1.710.79-3.7)
1.78 (0.91-851)
205 (0.86-4.87)
099 (0.44-2.21)

2.92 (1.29-6.59)

3.05(1.31-7.12)

151 (0.66-3.44)
0037

131 (0.75-2.29)

1(057-1.77)
0.74 (0.5-1.08)
052 (0.28-0.99)
0.9 (0.56-1.44)

1.14 06-2.17)
1,09 (0.69-1.72)
077 (05-1.19)
0013
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effort. Atter examining KIO, factor loadings, and scree plot (Appendix Figure 1), the
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Books, magazines
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Other smartphone
applications
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receiving
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Career & technical
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4.12 £0.66
417 £0.69
4.23 +0.54
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4.00 +£1.37
3.88+0.84

4.09£0.73

MHLS, Mental Health Literacy Scale; MHPK, Mental Health Positive Knowledge; SD,

standard deviation.
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Financial
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Influence
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Sub-themes
Highly demanding academic load of exams and assignments

Pressure from family as source of funding

Pressure to maintain scholarship status from granting agencies
Stress about finding a job post-graduation

Stress about economic challenges in Jordan

Low reward and reciprocity

Influence on students' academic performance, health and
well-being
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Poor academic
performance
Absentesism
Low exercise
level

Poor
self-reported
health

“Adjusted for age, gender, specialty, and family income.

Unadjusted OR
(95% CI)

219 (1.65-3.08)

1.60 (1.18-2.17)
205 (151-2.77)
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p-value
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Adjusted OR
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<0.0001
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R10

I have constant time pressure due to a heavy study load
My study load has become more and more demanding
1am under constant pressure to pass with highest grades

1 am under constant pressure in my studies to secure a job

I receive the respect | deserve from my instructors

I receive the respect | deserve from my parents

I receive proper support in difficult tasks or courses
When | need help, | can get it from my instructors
Overall, my level is good in all courses

Ifeel that my specialty at the current institution reflect my hard work in the past and at
the present

Ifeel unfit to my current field of study

| feel that studying is useless

I do not think that my university studies should oceupy my first priorities
I feel satisfied about my academic performance

‘Overcommitment

oct
0oc2
oc3
0oc4
0ocs

As soon as I get up in the morning, | start thinking about study problems
Studying rarely leaves my minds; it is still on my mind when | go to bed
People close to me say | sacifice too much for my study

I miss some lectures regularly

If | postpone something that | was supposed to be done today, | will have trouble
sleeping at night

F1-F5, factors 1-5 from factor analysis, VE, variance explained; CVE, cumulative variance explained.

Cronbach
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McDonald’s
omega

081
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VE (%)
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Factorial loading
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Program

Text4Mood (35)

Text4Support (36)

Text4Hope (37)

“Text4Hope Addiction Support (35).

TextdHope Cancer Care (39).

TextdPTSI (40).

MoreGoodDays (41)

Positive Mental Health Program (33)

WelnessdTeachers (42)

enceNHopedUkraine (43)

Organization/date launched

Alberta Health Services, 2016

Alberta Health Services, January 2018
Scheduled for launch by Nova Scotia

Health Authority and Dalhousie

University as part of a dlinical trial in

July 2022

Alberta Health Services, March 2021

Alberta Health Services, March 2021

Alberta Health Services, March 2021

University of Alberta, June 2021

Alberta Kickstand, June 2020

Global Psychological eHealth
Foundation. Scheduled for launch as a
global program in December 2022
Global Psychological cHealth
Foundation. Scheduled to be launched
in September 2022

Global Psychological eHealth
Foundation, March 2022

Province/country

Alberta

Alberta and Nova Scotia

Alberta and British

Columbia, Canada

Alberta, Canada

Alberta, Canada

Alberta, Canada

Alberta, Canada

‘Worldwide

Alberta and Nova Scotia

Canada

Canada

Program description

Address stigma, long waitlists, and geographical
barriers to access to counseling services for anxiety
and depression. The program was recognized by
the Mental Health Innovations Networks which is
headquartered at the Department of Mental
Health and Substance Abuse of the World Health
Organization. Over 25, 000 As at the end of
February 2022,

Provides mental health diagnosis specific
supportive text messages to addiction and mental
health patients who are receiving formal face-to
face mental health services. Programs under
TextdSupport include Depression Program,
Anxiety Program, Bipolar Program, Psychosis
Program, Addiction Program, Trauma Program,
Personality Disorders Program, Eating Disorders
Program, and an Obsessive-Compulsive Disorders
Program.

Provide support for individuals experiencing
stress, anxiety, and depression because of the
COVID-19 pandemic. Available in English,
French, Punjabi, Mandarin and Arabic,
TextdHope has had over 55,000 subscribers as at
the end of February 2022

To provide addiction related supportive text
messages for individuals dealing with addiction
problems during the COVID pandemic

to provide psychological support for patients
undergoing cancer treatments during the COVID
pandemic

Provide psychological support for first responders
experiencing post-traumatic stress injury
symptoms

Provide psychological support for the youth and
young adults. Messages are crafted by young
people and reviewed by a clinical team.
School/college and workplace based mental health
literacy and supportive email and voice messaging
program

Provide psychological support for teachers
experiencing symptoms of burnout, stress, anxiety
and depression

Provide psychological support for Canadian
experiencing symptoms of stress, anxiety and
depression and PTSD because of the war in
Ukraine. The program s available in English,

French, Ukrainian and Russian languages.
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During lockdown  After lockdown  Differences T

K6score®  2.509 (1.241) 2.461(1.307) 0048 1.486
Nervous 2701 (1.445) 2.750 (1.489) -0050  -0979
Hopeless  2.008 (1.286) 2,057 (1.377) -0050  -1.130
Restless 2.954 (1.626) 2,817 (1.596) 0.137 2715
Depress 2.484(1.478) 2.423(1.508) 0.061 1.280
Effort 2510 (1.498) 2.488(1.477) 0023 0.447
Worthless ~ 2.396 (1.635) 2.230 (1.544) 0.166 3495

aThe score refers to the average value of six items.
‘p <0.01, *"*p < 0.0017.
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Big five personality traits
Extraversion
Agreeableness
Conscientiousness
Neuroticism

Openness

Mental illness

6 score during lockdown®
K6 score after lockdown®
Control variables

Sex (1 = female)

Age (years)

Grade (ref. = Grade 1)
Grade 2

Grade 3

Grade 4

Mean (SD)

2818 (0.887)
3500 (0.749)
2751 (0.790)
3.153 (0.789)
3571 (0.856)

2,500 (1.241)
2.461 (1.307)

19.701 (1.319)

aThe score refers to the average value of six items.

N (%)

368 (70.1%)

145 (27.6%)
128 (24.4%)
109 (20.8%)

Min

oo o

Max

oo e aa

~ ~
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Nervous

Hopeless

Restless

Depress

Effort

Worthless

During/After college lockdown, about how often did you feel
nervous?

During/After college lockdown, about how often did you feel
hopeless?

During/After college lockdown, about how often did you feel
restless or fidgety?

During/After college lockdown, about how often did you feel so
depressed that nothing could cheer you up?

During/After college lockdown, about how often did you feel that
everything was an effort?

During/After college lockdown, about how often did you feel
worthless?
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1. T1 Adaptability
2. T1 Anxiety

3. T1 Depression
4. T2 Anxiety

5.
6
7
8
8

T2 Depression

. T3 Anxiety

. T3 Depression
. T2 Insomnia

. T8 Insomnia

M

5.95
1.44
1.44
1.44
1.69
1.26
1.38
1.36
1.44

SD

0.82
0.49
0.52
0.30
0.43
0.42
0.51
0.48
0.50

Skewness

-1.20
1.94
1.86
1.06
0.66
2.85
1.88
2.16
1.91

Kurtosis

2.90
5.14
4.38
2.14
—0.24
11.156
3.93
6.48
5.25

o

0.91
0.85
0.89
0.76
0.86
0.89
0.92
0.88
0.88

T1 Adaptability (range from 1 to 7), T2 Anxiety and T2 Depression (range from 1 to
4), T1 Anxiety, T1 Depression, T3 Anxiety, and T3 Depression (range from 1 to 5),
T2 Insomnia and T3 Insomnia (range from O to 4).
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1. T1 Adaptability -

2. T1 Anxiety —0.32*
3. T1 Depression —0.36™
4. T2 Anxiety —0.15**
5. T2 Depression —0.19*
6. T3 Anxiety —0.14*
7. T3 Depression —0.16™
8. T2 Insomnia  —0.13*
9. T3 Insomnia  —0.14*

0.83"
0.27**
0.26"
0.37**
0.35"
0.28"
0.27**

0.30™
0.32**
0.35™
0.41*
0.30™
0.28™

0.74*
0.33"
0.34*
0.49"
0.31*

0.30™
0.35™
0.40™
0.28™

0.76™
0.30™ 0.31™ -
0.56™ 0.56* 0.38™

“5 < 0.01.
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Dependent
variables

T1 Anxiety
T2 Anxiety

T
Depression
T2
Depression

T2
Insomnia

Predictors

T1 Adaptability
T1 Adaptability
T1 Anxiety

T1 Adaptability

T1 Adaptability

T1 Depression
T1 Adaptability

T1 Anxiety
T2 Anxiety
T1 Depression
T2 Depression

Model summary

F

584.13"
228.07*

758.14**

328.68"**

386.26"**

R2

0.10
0.08

0.13

0.11

0.27

—0.317
—0.074

0.251
—0.356

—0.091

0.291
0.007

0.055
0.407
0.123
0.045

SE

0.016
0.017
0.014
0.016

0.017

0.014
0.007

0.010
0.009
0.010
0.009

—24.17
-5.29
17.95
—27.53

—6.50

20.87
0.59

2.59
22.94
5.67
2.50

“*ip < 0.001.
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Ind 1
Ind 2
Ind 3
Ind 4
Ind 5
Ind 6
Sum

Indirect paths (Ind)

T1 Adaptability—T1 Anxiety—T2 Insomnia

T1 Adaptability—T2 Anxiety—T2 Insomnia

T1 Adaptability—T1 Depression—T2 Insomnia

T1 Adaptability— T2 Depression—T2 Insomnia

T1 Adaptability—T1 Anxiety— T2 Anxiety— T2 Insomnia

T1 Adaptability—T1 Depression—T2 Depression— T2 Insomnia

Percentage, Percentage of total effect explained.

Indirect effect

Effect

—0.017
—0.030
—0.044
—0.004
—0.032
—0.005
—0.132

95% confidence interval

BootLLClI

—0.033
—0.043
—0.063
—0.009
—0.039
—0.009
—0.186

BootULCI

—0.002
—0.018
—0.026
—0.000
—0.026
—0.000
—0.138

Percentage

12.23%
21.58%
31.65%

2.88%
23.02%

3.60%
94.96%
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Subgroup analysis ~ Studies (1)  Sample size (1)

Educational level

Junior college 4 5,063

Undergraduate 13 24,202

Postgraduate 3 925
Gender

Female 16 18,252

Male 14 9279
Major

Medicine 15 10,046

Non-medicine 10 11,077

Mixed 5 12,061
Region

Central China 4 2,979

East China 7 14,507

North China 3 3,232

Northwest China 2 6,546

South China 3 5812
Survey year

2005-2010 7 7,276

2010-2021 12 23,793
Criteria

Rome 5 4,382

Rome Il 15 26,072

Rome IV 2 3,833
Anxiety

No 6 11,088

Yes 6 2,640
Depression

No 5 10,743

Yes 5 2,798
Drinking

No 4 3,570

Yes 4 970
Smoking

No 4 2815

Yes 4 307

Boldface indicates statistical significance (p < 0.05).
Cl, confidence interval.

Pooled prevalence (%)

8.18
12.14
12.74

13.14
10.17

11.91
11.35
6.48

15.93
10.50
17.66
19.10
3.18

14.42
10.60

10.50
12.00
3.66

861
17.31

9.11
17.34

10.78
1315

14.70
18.10

95% CI

Lower  Upper
3.66 17.26
802  17.96
1010 1594
922 1839
639 1580
813 1742
890 1437
213 1805
828 2847
840 1806
787 3664
7.02 42.46
128 768
848 2346
642 17.00
680 1587
828 17.17
201 660
372 1866
836 3244
360 2149
8.32 32.68
351 2862
640 1860
600 3143
559 4518

P2(%) within subgroup

98.24
99.27
40.36

98.72
98.02

98.02
93.49
99.65

97.39
92.56
99.03
98.30
97.00

98.65
99.38

94.68
99.21
92.00

99.31
98.02

99.43
98.10

99.05
85.58

98.65
87.47

p-value across subgroups

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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Variable

Univariate Educational

analysis level
Gender ratio
(M/F)
Major
Region
Survey year
Ciiteria

Anxiety
proportion
Depression
proportion
Drinking
proportion
Smoking
proportion
Quality score

Boldface indicates statistical significance (o < 0.05). Cl,

M/F, male/female.

Coefficient SE

0.02

-0.16

-0.15

0.02

0.04

0.06

0.04
0.01
0.06
0.04
0.17

0.32

0.33

0.02

T

0.45

—-2.06
2.84
-0.58
-0.84
-1.28

-0.51

-0.43

072

P>l 95%CI

Lower Upper
066 -0.07
019 023
0.05 -0.18
001 001
057 -0.12
041 001
029 068
014 -092
064 147
071 159
048 003

0.11

0.05

0.00
0.06
0.07

0.26

0.22

0.84

1.30

0.06

confidence  interval;
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Items

Mental health has a valuable impact on students’
academic learning.

Acadeic pressure leads to stress in students' ife.
I have difficulty in understanding basic concepts.

I have to revise the things again and again to
develop an understanding.

| have lost interest in academic aspects that used to
be important for me.

Family issues leads to stress in students’ life.
Because of family issues | cannot concentrate on
my studies.

I am not able to sleep properly because of famiy
issues.

Depression negatively affects a student’s motivation
to learn.

Unfair treatment by teachers causes academic
depression in students.

Depression has negatively affected my learning
capabilties.

Depression has negatively affected my academic
grades.

Sometimes | don't see value in my lfe.

I feel depressed in the class.

Mean

3.26

325
295
3.14

2.83

3.37
3.19

3.02

337

3.12

299

3.19

296
291

Standard
deviation

1.752

1.530
1.272
1.352

1.351

1.504
1.468

1.424

1.406

1.620

1.280

1.201

1.398
1.310
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Hypothesis Constructs Estimate

Hy Acd. Strs—> Std. 0201 2,021
Dev. Lev

He Fam. Strs— Std. 0358 8.997
Dep. Lev

Ha Std. Dep. Lev—> Std.  —0.319  ~3.402
Acd. Perf

p-value

0.039"

0.001*

0.001*

Decision

Accepted

Accepted

Accepted

"Acd. Strs, Academic Stress; Fam. Strs, Family Stress; Std. Dep. Lev, Students’
Depression Level; Std. Acd. Perf, Student's Academic Performance.

*The value of p should be p* < 0.05.
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The goodness CMIN/DF NFI GFI AGFI CFl TLI RMSEA SRMR
of fit measures

Recommended  =8°  208° 20.9° 20.9° 08" 209" <0.08° <0.08%
value

Measurement 1898 09 091 0914 081 091 0.049 0.0596
model

Structural model 1986 091 091 0918 082 092 0052 0.0616

a(100). (103, 104). €(101). 9(102).
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Variable Acd.Strs  Fam.Strs  Std.Dep.Lev  Std.Acd. Perf

Acd. Strs 0.835

Fam. Strs 0.543 0.849

Std. Dep. Lev 0.622 0.583 0.827

Std. Acd. Perf 0.623 0.629 0579 0.832

Acd. Strs, Academic Stress; Fam. Strs, Famiy Stress; Std. Dep. Lev, Student's
Depression Level; Std. Acd. Perf, Student's Academic Performance.
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Variable No.of  Factorloading Composite® AVE®

items relial

Academic stress 3 0.818-0.941 0863 0698
Famiy stress 3 0.852-0.897 0778 0721
Student's depression 4 0.776-0.921 0897 0685
level

Student's academic 4 0.779-0918 0914 0693
performance

2Composite reliability should be > 0.7 (96).
bThe average variance extracted (AVE) value should also be > 0.5 (96).
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Particulars

Total received responses

Gender

Age

Qualification

Degree Program

Semester

Description

Public

Private
Semi-government
Male

Female

Prefer not to disclose
Less than 20

21-30

31-40
Undergraduates
Postgraduates
Management sciences
Engineering
Computer science
Others

1% year

27 year

3¢ year

4™ year

More than 4 year

Values

36
17
33
66
119

29
146
1
116
70

21
89
23
40
37
48
38

Percentage

19.35%
62.90%
17.74%
35.48%
63.97%
0.54%
15.59%
78.49%
591%
62.36%
37.63%
36.55%
4.30%
11.29%
47.84%
12.36%
21.50%
19.89%
25.80%
20.43%
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A. Sedentarisms and physical activity
Average sitting time (hours per day/week) 7.45-7.6 h/day

Not reaching the WHO recommendations  14.79-80%
of moderate exercise intensity

B. Mental health and stress

Depressive symptoms 63.40% (study 1) - 83.3%
(study 2) no depression

State anxiety 233-4183%

Perceived stress mainly stress due to uncertainty

C.Relationship between mental health, well-being and habitual physical
ity

Self-reported overall habitual physical activity level (GPAQ) and self-reported
depressive symptoms (-)

Self-reported overall habitual physical activity level (GPAQ) trait as well as state
anxiety ()

Self-reported overall habitual physical activty level (GPAG) and body
dissatisfaction ()

Self-reported overall habitual physical activty level (GPAQ) and self-reported
psychosomatic stress symptoms (-)

Self-reported overall habitual physical activity level (GPAG) and physical as well
as psychological qualiy of fe including aspects of well-being (+)

(~): negative correlation, (+): positive correlation. For details see text.
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Dependent
variables

T1 Anxiety
T3 Anxiety

T1 Depression
T3 Depression

T3 Insomnia

Predictors

T1 Adaptability
T1 Adaptability
T1 Anxiety

T1 Adaptability
T1 Adaptability
T1 Depression
T1 Adaptability
T1 Anxiety

T3 Anxiety

T1 Depression
T3 Depression

Model summary

F

584.13"
368.25"*

758.14
46417

599.36™*

R2

0.10
0.12

0.13
0.15

0.36

B

-0.317
—0.021
0.344
—0.356
—0.015
0.383
—0.038
0.010
0.315
0.023
0.307

SE

0.016
0.016
0.013
0.016
0.016
0.013
0.007
0.010
0.009
0.010
0.009

t

—24.17
—1.56
25.20
—27.53
—-1.12
28.06
-3.18
0.50
18.12
1.10
17.41

“*ip < 0.001.
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Ind 1
Ind 2
Ind 3
Ind 4
Ind 5
Ind 6
Sum

Indirect paths (Ind)

T1 Adaptability—T1 Anxiety—T3 Insomnia

T1 Adaptability—T3 Anxiety— T3 Insomnia

T1 Adaptability—T1 Depression—T3 Insomnia

T1 Adaptability— T3 Depression— T3 Insomnia

T1 Adaptability—T1 Anxiety— T3 Anxiety— T3 Insomnia

T1 Adaptability—T1 Depression— T3 Depression— T3 Insomnia

Percentage, Percentage of total effect explained.

Indirect effect

Effect

—0.003
—0.007
—0.008
—0.005
—0.034
—0.042
—0.099

95% confidence interval

BootLLClI

—0.018
—0.016
—0.026
—0.014
—0.043
—0.050
—0.120

BootULCI

0.012
0.003
0.010
0.004
—0.027
—0.034
—0.077

Percentage

2.19%
5.11%
5.84%
3.65%
24.82%
30.66%
72.26%
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Variables Y] s 1 2 3 3 5
Age 1900 3.70 =

Shyness 247 064 001 -

Socialanxiety 194 081 -002  0.70™ =

Self-control 336 065 002 —0.47*  -0.62" -

MPAT 201 071 -0.01 0.50™ 0.50" -057" -
N = 3,189. MPAT, Mobile Phone Addiction Tendency. *'p < 0.01.
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Model

4-factor modef
3-factor model®
2-factor model®
1-factor model®

N =3,189.

3Hypothesized 4-factor model.

x’(df)
5260.00 (1056)
7828.00 (1059)

9178.66 (1061)
11796.38 (1062)

bCombining SC and SA into one factor.
€Combining Shy, SC, SA into one factor.

9l factors were combined into a single factor.

Xdf

4.981
7.391
8.651
11.108

ING

2568.01""
3918.67*
6536.39"

RMSEA

0.035
0.045
0.049
0.056

CFl

0.951
0.921
0.906
0875

T

0.946
0913
0.895
0.862

SRMR

0.042
0.051
0.056
0.064
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Item

Study 1

WHOS-1
WHO5-2
WHO5-3
WHO5-4
WHO5-5
Study 2
WHOS-1
WHO5-2
WHO5-3
WHO5-4
WHO5-5

xI

3.80
3.54
3.56
3.37
3.47

3.64
363
3.52
3.38
3.36

sD

0.993
0.992
0.935
1.056
0.933

0.968
0.924
0.957
1.070
0.958

sk

—0.242
0.082
0.136
0.175
0.145

—0.406
-0.188
—0.099
-0.1562
0.055

ku

0.025
0.019
0.096
-0.106
0.067

0.341
0.294
—-0.080
-0.166
—-0.184

0.869
0.709
0.751
0.585
0611

0.588
0.618
0.883
0.529
0.598

aid

0.819
0.808
0.799
0.843
0.834

0.780
0.771
0.751
0.801
0.777

R, Reversed item; sk, Skewness; ku, Kurtosis; ri, Corected item-total correlations; g,
Cronbach’s alpha, if item deleted.
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Psychological distress Positive affect

B B SE t P B B SE t P
A -0.26 -0.11 005 223 0.02 055 022 005 462 0.001
Need satisfaction -0.40 -0.41 0.13 324 0.001 0.17 0.47 0.12 132 0.19
AIC" need satisfaction -0.19 -0.11 005 222 0.02 0.19 0.09 0.04 208 004
AC -0.38 -0.17 0.04 393 0.001 053 021 004 5.19 0.001
Need frustration 039 0.42 0.10 3587 0.001 -0.28 -029 0.10 272 0.01
AIC* need frustration 021 0.13 005 254 0.01 002 0.01 005 029 077

AIC, Authentic inner compass.
This table shows that need satisfaction moderated the link between AIC and psychological distress as well as the link between AIC and positive affect. Need frustration moderated the
link between AIC and psychological distress.





OPS/images/fpubh-10-872436/fpubh-10-872436-t002.jpg
Item

1.1 have felt cheerful and in good spits.
2.1 have felt calm and relaxed.

3.1 have felt active and vigorous.
4.1woke up feeling fresh and rested.

5. My daily life has been filed with things that interest me.

Study 2

0569
0.598
0.674
0.478
0561





OPS/images/fpsyt-13-870764/fpsyt-13-870764-t003.jpg
M (SD) 1 2 3 4 5

1. Needs satisfaction ~ 3.69(0.74) 1

2. Needs frustration 254(0.68) -0.14 1
3.AIC 522(1.14) 064" -046" 1
4. Positive affect 3.46(0.70) 047 -047* 0.71** 1

5. Psychological distress 2.06 (0.76) —0.43"*  0.564"* -0.60" -0.44" 1

P < 0,05, “p < 0,01, p < 0.001.
AIC, Authentic inner compass.

This table shows that AIC was positively associated with need satisfaction and
positive affect. In contrast, AIC was negatively associated with need frustration and
psychological distress.
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Need Need AlC
satisfaction frustration

Gender 0.13 0.05 021
Having children -0.01 -003 -0.01
Religion 0.09 026 001
Marital status -0.01 008  -0.09
Age 0.17 -0.22 0.13
Number of children  —0.06 —-006  -0.001

'p < 0.05,"p <0.01,"*p < 0.001.

Positive Psychological

affect

—0.04
-0.06
-0.08
-0.07

017
-0.01

distress

-0.04
0.07
0.16
0.10

-0.39"

-0.21

This table presents the correlations between participants’ background variables and the
study variables. Age was negatively associated with psychological distress. No other

significant associations were identified.
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N Percentage

Gender
Male 13 15.9
Female 69 84.4
Marital status
Single 21 256
Married 61 74.4
Children
Yes 57 695
No 2 305
Religious affiliation
Traditional 29 358
Religious 53 64.2

M (SD) Range
Number of children 3.41(231) 0-13
Age 3291 (7.13) 20-48
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All students (N = 1,332)

1 Engagement
2, Resiience

3 Academic belonging
4, Social integration
Low resilience (N = 210)

1. Engagement

2 Resiience

3, Academic belonging
4. Social integration
Normal resilience (N = 916)

1. Engagement

2 Resiience

3, Academic belonging
4, Social integration
High resilience (N = 206)

1. Engagement

2 Resiience

3, Academic belonging
4, Social integration

“significant at p < 0.05, “significant at p < 0.01,

3.750
2.894
3.426
3.372

3.460
1.732
3.205
3.148

3.740
2.881
3.425
3.397

4.070
4134
3.660
3.494

““significant at p < 0.001

sD

1.248
0.793
0.739
0813

1.257
0.302
0.823
0.884

1.221
0.461
0.696
0.770

1.286
0329
0.764
0.883

0.134**
©

0.105*
©

0.010
©

0.125*
©

0.405"*
0217
3}

0.398"*
0.216*

©

0373
0.120*

©

0.456**
0.176"

©

0.286"*

0.143**

0.414*
©)

0.364**

0.188*

0.452**
©)

0.245**
0.081*
0.384"

©

0.209*
0.006
0.415*
©
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X: shyness
M: 8C
age
gender
Constant

M:SC

SE 95%CI
0.02 —-0.51, -0.45
0.00 0.00,0.01
0.02 -0.05,0.03
0.05 4.44,4.63

=304.02""

SC, Self-control; MPAT, Mobile Phone Addiction Tendency. ***p < 0.001.

B

0.33*
—0.47"*
0.00
-0.01
2ippe

Y: MPAT

SE

0.02
0.02
0.00
0.02
0.10

Fla160 = 525,50

95%CI

0.29,0.37
-051,-0.44
—-0.01,001
-0.05,0.08
258,2.96
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Pathway

All students (N = 1,332)
al

Cov. 1

Cov.2
XonY

Total

Ind. total

Ind1 (a1 x b1)

Ind2 (a2 x b2)
Ind3 (a1 x d x b2)

Low resilience (N = 210)
al

Cov. 1

Cov.2

XonY

Total

Ind. total

Ind1 (at x b)
Inc2 (a2 x b2)
Ind3 (at x d x b2)

Normal resilience (N = 916)
al

Cov. 1
Cov.2

XonY

Total

Ind. total

Ind1 (a1 x b1)

Ind2 (a2 x b2)

Ind3 (a1 x d x b2)

High resilience (N = 206)
al

Cov. 1

Cov.2
XonY

Total

Ind. total
Ind1 (a1 x b1)

Ind2 (a2 x b2)
Ind3 (a1 x dx b2)

0216
0.055
0.338
0.140
0.400
0.044
-0.165
-0.020
Effect
0.137

0.093
0.073
0.008

0012

0.209
0111
0.285
0.239
0.440
—0.006
0057
-0.073
Effect
0.114
0.108
0.059
0.026
0.022

0.118
0.031
0.330
0.122
0377
-0.048
-0.193
-0.034
Effect
0.097
0.048
0.039
0.004
0.005

0.178
-0.067
0.391
0.133
0427
0.066
-0.167
0.053
Effect
0.137

0.071
0.069

—0.009
0.010

0.201
0.056
0.570
0.214
0.441
0.069
-0.190
—0.056

0.568
0.323
0.435
0.339
0.472
-0.025
—0.066
-0.203

0.178
0.062
0.579
0.193
0.417
-0.128
-0.219
—0.094

0.412
-0.178
0.658
0.193
0.493
0.258
-0.180
0.152

8.051
2.187
12.409
5.198
15.663
1.766
—6.664
-0.790

0.042

0.014
0.012

0.003

3.044
1.743
4.003
3.369
6.983
—0.091
~0.897
-1.135

0.289
0.039
0.029
0.018
0.012

3.682
1.017
10.194
3.770
12,290
—1.607
—-6.320
-1.009
se
0.086
0.014
0.011
0.004
0.002

2.541
—1.022
5714
1.968
6.570
1.051
—2.561
0.855
se
0271

0.044
0.038
0.011

0.007

021
<0001
0033
<0001
<0001
<0001
0.080
<0001
0430
t P
5.002 <0001

021
0003
0,083
<0001
<0001
<0001+
0928
0371
0258
t P
1.462 0.145

0.19
<0001
0310
<0001
<0001
<0001
0.108
<0001
0272
t P
0.003 0.997

0.25
0.012*
0.308
<0.001***
0.050
<0.001***
0.295
0.011*
0.393

1.968 0.050

95% CI

0.152 t0 0.260
0.005 t0 0.108
0.480 t0 0.661
0.133 10 0.295
0.386 t0 0.496
—0.008 10 0.147
—0.246 to —0.134
—0.19310 0.082
95% Cl
0.132 10 0.298

0.066 to 0.120
0.051 t0 0.097
0.0003 to 0.0165
0.007 t00.019

0.200 to 0.936
—0.042 10 0.688
0.221 10 0.849
0.141t0 0.538
0.339 to 0.606
—0.555 to 0.506
—0.212 10 0.080
—0.555100.149
95% CI
—0.147 10 0.994
0.036 t0 0.187
0.011t00.125
—0.005 to 0.065
0.004 to 0.049

0.081100.276
—0.04910 0.163
0.467 to 0.690
0.093 to 0.294
0.351100.484
—0.285 10 0.028
—0.287 to —0.151
—0.262 t0.074
95% CI
—0.16910 0.169
0.023 10 0.075
0.018 t0 0.062
—0.004 10 0.013
0.002t00.011

0.092100.731
—0.526 10 0.167
0.431 t0 0.886
—0.003 10 0.387
0.346 10 0.642
—0.226 10 0.741
—0.318t0-0.041
~0.199 t0 0.508
95% CI
—0.001 to 1.067

—0.013t0 0.164
0.003 to 0.150
—0.082 to 0.010
—0.001 to 0.025

al, independent variable (IV) to mediator 1; a2, IV to mediator 2; b1, mediator 1 to dependent variable (DV); b2, mediator 2 to DV; d, mediator 1 to mediator 2; ¢', IV to dependent

variable; Cov.1, study year control variable; Cov.2, living arrangement control variable; “significant at p < 0.05; “significant at p <0.0

‘significant at p< 0.001.
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M: SA Y: MPAT

B SE 95%CI B SE 95%CI

0.90" 002 0.86,0.93 034" 0.02 029,0.38

- - - 025" 0.02 021,028
-0.01 002 ~0.04,0.04 -001 0.00 -0.01,0.00

gender -0.01 002 ~0.04,0.04 -001 0.02 ~0.05,004
Constant -047* 007 -0.32, -0.03 071 008 057,086
R? =049 R? =029
Fess.as =1036.99" Fugiay = 48022

SA, Social Anxiety; MPAT, Mobile Phone Addiction Tendency. ™"p < 0.001
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Item Component loadings
1 2 3 4 5
Ifeel at home at this study 0735 0.102 0210 0.248
| feel like | can be myself within this study 0.713 0.054 0.182 0.220
My teachers know me 0513 0.087 0021 ~0.307
Teachers are committed to their students 0673 ~0.051 -0.047 ~0314
Teachers make sure students feel safe to ask questions 0.764 -0.058 —0.036 -0.133
Teachers are receptive to suggestions and feedback 0778 -0012 ~0.146 —0.086
for improvements
| participate in thinking about, and discussing, ways to ~0.050 0542 ~0.108 0065 -0316
improve education
| commit myself to the higher education institute -0022 0733 -0.085 -0.083 ~0.109
| participate in extra (online) activities provided by my study 0029 0.760 0.039 0097 0,088
I participate in (oniine) social activties that are hosted by 0028 0779 ~0.022 -0062 0.181
my study or study association
1 am committed to my fellow students ~0.025 0.152 ~0.733 0095 ~0.069
I can share my emotions and stories with fellow students 0065 -0.082 -0010 -0073
Being in touch with my fellow students helps me to perform well 0.061 —0.008 —0.097 —0.002
1 approach fellow students to work together on (oniine) assessments ~0.096 0.027 0099 ~0.060
| work hard to succeed in my studies and spend a ~0.050 ~0.002 0837 0,050
sufficient amount of time
Usually, | participate in all study activities 0.122 0015 ~0.070 0690 ~0.004
1 am rarely behind with the coursework for my study -0011 -0045 -0012 0781 ~0.051
1 do not regularly do other things during class (e.g.. ~0.046 0.144 0293 0357 ~0273
Whatsapp, Facebook)
On occasions | discuss personal matters with teachers. 0113 0.167 ~0.124 ~0.085 —0.655
1 know the names of the teachers whose classes | follow 0048 ~0.108 0201 -0552
I discuss gained insights with teachers 0.120 0.080 ! 0.106 ~0655
Keeping in contact with teachers has a positive effect on my results 0439 0.008 ~0.059 -0.087 -0.453
Pearson’s moment product cross—correlations
Academic belonging (6 items) 1. 2. 3. a. 5. 6. Scale
1.1feel at home at this study [5) 0676 0431 0405 0404 0344 0.720"
2. Ifeel like | can be myself within this study =) 0.460"* 0.395"* 0.404** 0.322*** 0.716**
3. My teachers know me 8] 0509 0426 0360 0.726"
4. Teachers are committed to their students 5] 0.604** 0.689"* 0.792"*
5. Teachers make sure students feel safe to ask questions ) o621 0774
6. Teachers are receptive to suggestions and feedback for 8] 0731
improvements
Social Integration (4 items) 1. 2. 3. 4. Scale
1.1am committed to my fellow students &) 0586 0440 0477 0792
2. 1 can share my emotions and stories with fellow students 5] 0.494** 0.448™* 0.819**
3. Being in touch with my fellow students helps me to perform well ) 0422 0748
4.1 approach fellow students to work together on (online) assessments “ 0.760"

“significant at p < 0.05. "significant at p < 0.01. significant at p < 0.001.
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Age inyears
<18

18-20

21-23

24-27

>28

Gender

Male

Female

Study year

First

Second

Third

Fourth

Living arrangements

Living at home with parent(s) or guardian(s)
Living independently with{out) roommates

Language status
Dutch

English

Study domain

Agri, food and life science
Business, finance, and law
Creative business

Health, sport, and well-being
Education and Innovation
Engineering, design & IT

33
481
563
200

55

481
851

397
397
289
249

981
351

1,174
158

100
310
301

79
235

25
36.1
423
16.0

4.1

36.1
63.9

298
298
21.7
18.7

736
26.4

88.1
1.9

75
233
226
230

59
176
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References  Survey  Region, Sampling  Quality  Criteria of Gender Age (mean Major Educational Total  Prevalence Other significant resuits
year province  method  score 1BS M/F) + D) level and subjects (%)
grade

Kong(37) 2006 EastChina, Random, 8 Romell  155/158 283.48+2.46 Medicine  Undergraduate, 313 13.42 o With the Rome ll criteria, 8 cases
Shanghai  stratified postgraduate were IBS-C (19.05%), 24 cases were
1BS-D (57.14%), and 10 cases were
IBS-M (23:81%).
o Compared with the non-1BS group,
scores of anxiety and depression
were higher in the IBS group (o <
0.001).
Shen (38) 2006 Central China, Stratified 9 Rome Il 166/165 24.69 + 2.10 Mixed Undergraduate 331 15.4 « IBS was detected in 19.7% of the
Hubei year 1, non-medical professional group, and
postgraduate 10.5% of the medical professional
year 1-2 group, with significant differences
seen between groups (o = 0.022).
« Compared with the non-1BS group,
scores of anxiety and depression
were higher in the IBS group.
Dai (39) 2007 East China, ~ Cluster 9 Romell,  517/604  218+32 Mied Undergraduate 1,121 4.7 (Rome I, » With the Rome Il criteria, 8 cases
Zhejiang Rome Il 10.4 (Rome were c-IBS (14.81%), 12 cases were
W) d-IBS (22.22%), and 34 cases were
a-IBS (62.96%). With the Rome Il
ciiteria, 18 cases were IBS-C
(14.63%), 30 cases were IBS-D
(24.39%), 59 cases were IBS-M
(47.97%), and 16 cases were IBS-U
(13.01%).
Shen (5) 2006 Central China, Stratified 9 Rome Il 241/250 2413+ Mixed Undergraduate 491 15.7 © IBS was associated with anxiety (p
Hubei 2.069 year 1 <0.001) and depression (o < 0.001).
Dong (40) 2009 EastChina, Random 9 Romell  917/1209  2064%  Mixed Undergraduate 2,126 7.85 o The IBS group scored higher in
Shandong 1.593 anxiety (o < 0.001), depression (o <
0.001) and lower in exercise
frequency (o = 0.007) compared to
the non-IBS group.
« With the Rome Il criteria, 61 cases
were IBS-C (36.5%), 51 cases were
1BS-D (31.1%), 40 cases were IBS-M
(28.9%), and 25 were non-IBS cases
(8.5%).

Liu (41) 2009 East China, ~ Cluster 8 Rome il 392/568 19.68 £ 2.14 Mixed Junior college 960 1281 o With the Rome Il criteria, 58 cases
Jiangxi year 1-2 were IBS-C (47.51%), 23 cases were
1BS-D (18.34%), and 42 cases were
IBS-M (34.25%).
« IBS was associated with
health-related majors (p < 0.01) and
higher grade (o < 0.01).
» Compared with the non-IBS group,
the IBS group has a higher
prevalence of anxiety and depression.
shi(42) 2008 Central China, Cluster 8 Romelll  414/1520  19.7+14 Medcine  Undergraduate 1,934 324 «With the Rome Il citeria, 203 cases
Henan were IBS-C (32.69%), 168 cases
were IBS-D (27.05%), and 250 cases
were IBS-M (40.26%).
« Higher height (o = 0.018), shorter
sleep time (o = 0.024) and weight
loss (o < 0.001) were related to IBS in
females.
Jiang (13) T South China, ~ Stratified 7 Rome Il 161/178 20.12 + 0.63 Mixed Junior college, 339 1.18  Mental factors were related to
Guangdong undergraduate functional gastroenteropathy (o <
005).
Lin (43) / North China, ~ Stratified 8 Romelll  388/1370  18-24(age Medicine  Junior college, 1,758 899 o IBS was associated with female (o
Hebei range) undergraduate =0.049), educational level (p <
0.001), major (p = 0.026).
Wu (44) 2011 Central China, Stratified 6 Rome lll  86/137 20.26 Medicine  Undergraduate 223 67 o IBS was associated with lack of
Hubei physical exercise (o = 0.035), spicy
diet (p = 0.009), anxiety (o
gastrointestinal infection (o
antibiotics taking (p = 0.046),
painkillers taking (o = 0.009), lack of
amusement (o = 0.017) and parents
having the same symptoms (o =
0012).
Dong (45) 2012 East China, Random 9 Rome Il 2,216/2,423 20.768 + Mixed Undergraduate 4,638 8.34 « IBS was associated with anxiety (o
Shandong 1.509 =0.002) and depression (o = 0.045).
 With the Rome Il criteria, 150 cases
were IBS-C (38.76%), 189 cases
were IBS-D (48.84%), and 48 cases
were IBS-M (12.40%).
Li46) 2010-2011 East China,  / 8 Romelll  967/008  21.84:+256 Mixed Undergraduate 1,870 69/
Zhefiang year 1-4,
postgraduate
year 1
Liu (14) 2014 North China, ~ Stratified 8 Rome lll  196/571 23.26+2.88 Medicine  Undergraduate 767 333 e Forfemales, the IBS participants
Bejing and scored higher in anxiety (p = 0.015).
postgraduate, « The IBS group scored higher in
year 1-7 emotional neglect than the non-IBS
group (o = 0.045).
 Medical students with IBS scored
higher on the PSQI than those
without IBS (p < 0.001 in females, p
=0.014 in males).
 With the Rome Il criteria, 15 cases
were IBS-C (5.88%), 79 cases were
1BS-D (30.98%), 112 cases were
1BS-M (43.92%), and 49 cases were
1BS-U (19.229%).
Yang (47) 2014 North China, ~ Stratified, 7 Rome lll  196/571 23.26+2.88 Medicine  Undergraduate 767 333 «With the Rome Il crteria, 15 cases
Beiing cluster and were IBS-C (5.88%), 79 cases were
postgraduate, 1BS-D (30.98%), 112 cases were
year 1-7 1BS-M (43.92%), and 49 cases were
1BS-U (19.229%).
« Compared with the non-IBS group,
the score of the lif stress
questionnaire was higher in the IBS
group (o < 0.05).
Zhang (48)  2012-2018 Northwest  Stratified 9 Romelll  248/193 2457 +2.02 Mixed Postgraduate 441 1156 o IBS prevalence was higher in
China, Xinjiang year 1-3 groups of females (p = 0.021), eating
cold food frequency = 3 times a
week (p < 0.001), eating dairy
product frequency =3 times a week
(p = 0.001), eating high-fiber foods
frequency < 4 times a week (o =
0.011), physical activity time < 4ha
week (o = 0.029), insormnia
frequency = 3 times a week (o <
0.001), anxiety (o = 0.013) and
depression (o = 0.002).
Li(49) 2015 North China, ~ Stratified 8 Rome Il 4265/282 20.28 + 1.46 Mixed Undergraduate 707 16.7 « With the Rome lll criteria, 16 cases.
Bejing year 1-4 were IBS-G (13.6%), 40 cases were
1BS-D (33.9%), 54 cases were IBS-M
(45.8%), and 8 cases were IBS-U
(6.8%).
o IBS was detected differently in
females (20.2%) and males (14.4%, p
=0.041).
» Compared to the healthy control
group, participants in the IBS group
reported higher scores of
somatization symptom (b < 0.001),
test anxiety (o = 0.026), negative lite
events (p = 0.002), and lower scores
of physical symptoms and organ
function (p < 0.001), psychological
symptoms and negative emotions (o
=0.086), role activities and social
adaptation (o = 0.008), social
resources and social contact (p =
0.027) of SRHMS.
« Gender, smoking, eating chies,
high physical-sensitive independently
related to IBS.
Wang (50) 2013 Northwest  Stratified 7 Romelll  1667/4438 21£15  Mixed Undergraduate 6,105 295 o With the Rome Il criteria, 364 cases
China, Inner mixed year 1-3 were IBS-C (20.22%), 866 cases
Mongolia were IBS-D (48.11%), 322 cases
were IBS-M (17.89%), and 248 cases
were IBS-U (13.78%).
« IBS was detected differently in
females (31.3%) and males (24.8%, p
<0.001).
« IBS was associated with lose
weight (o < 0.001), anxiety (p <
0.001) and depression (o = 0.026)
Yang (51) 2014-2015 South China, Stratified 7 Romelll  / / Mixed Undergraduate 2,847 7.38 o With the Rome ll criteria, 76 cases.
Guangdong year 1-3 were IBS-C (36.19%), 101 cases
were IBS-D (48.10%), and 33 cases
were IBS-M (15.71%).
Chen(52) 2016 EastChina, ~ Statified, 7 Rome Il 0/468 19.60% 120 Nursing ~ Junior college 468 17.31 o With the Rome Il criteria, 43 cases
Shanghai  cluster year 1-3 were IBS-C (53.09%), 19 cases were
1BS-D (23.46%), 14 cases were
1BS-M (17.28%), and 5 cases were
1BS-U (6.17%).
« IBS was associated with spicy diet
(o = 0.014), sleep disorder (o =
0.047) and lower gracle (o = 0.008).
Liu (53) 2018 South China, Cluster 8 Rome IV 593/2,033 19.22 + 1.03 Health related Junior college 2,626 2.7 « IBS was associated with alcohol
Guangxi year 1 consumption (o = 0.021), dairy intake
(= 0.001), fatigue (o = 0.003), poor
mood situation (p < 0.001) in healthy
freshmen.
Chen (54) 2016 East China, ~ Convenience 7 Rome Il 0/1,894 21.69 + 1.40 Medicine, Undergraduate 1,894 10.1 «« Compared with the non-IBS female
Taiwan non-medicine year 24 students, IBS female students had
higher levels of stress and lower QoL..
« IBS in females was associated with
dysmenorthea (p < 0.001), food
avoidance (o < 0.001), class
absenteeism (p < 0.001), and the
lower physical domain of QoL (p <
0.001).
Zhang () 2018-2019 EastChina,  Cluster 8 RomelV  533/674  / Medicine, ~ Undergraduate 1,207 51 +IBS was associated with iregular
Jiangsu non-medicine year 14 menstruation (o < 0.05) and previous
history of gastroenteritis (p < 0.05).

Gender (M/F), Gender (Male/Female); Junior college students, students studying in 3-year college degree: Undergraduate students, students studying in 4-year or 5-year bachelor degree; Postgraduate students, students stucying in
master degree; Under Rome Il criteria, 1BS-C, iritable bowel syndrome with constipation; IBS-D, iritable bowel syndrome with diarhea; IBS-M, iritable bowel syndrome mixed; 1BS-U, irritable bowel synarome un-subtyped; Under Rome
il crteria: c-IBS, constipation predominant iritable bowel syndrome; o-IBS, diarhea predominant iritable bowel syndrome; a-1BS, altemative imitable bowel syndrome; SRHIMS, self-rated health measurement scale; PSQ, Pittsburgh
sleep quality index; QoL, The World Health Organization Quality of Life-BREF Questionnaire.
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Effect value Effect size 95% confidence interval

Path
Lower limit Upper limit
Family functioning —loneliness —0.21™ 60% —0.452 —-0.414
Family functioning — core Self-evaluation — loneliness —0.22% 63% —0.189 —0.167
Family functioning — problematic mobile phone use — loneliness 0.01 3% —0.001 0.002
3% —0.008 —0.003

Family functioning — core Self-evaluation — problematic Mobile phone use — loneliness —0.01**

“*ip < 0.001.
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Satisfaction with Life Scale
(SWLS)

Personal Well-Being Index
(PWI)

Rosenberg seff-esteem (RSE)
scale

General self-efficacy scale
(@se)

Short Warwick Edinburgh
Mental Well-being Scale
(SWEMWBS)

12-item General Health
Questionnaire (GHQ-12)

Study 1
WHO-5

0.507

0.500

0.351

0.394

0.438

-0.342

All correlations are significant at the 0.001 level (2-tailed).

Study 2
WHO-5

0519

0.499

0.478
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Prevalence Unadjusted OR
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1.00
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Group N %of
sample
Age (years)
<20 1894 128 363
20- 2,392 323 349
21- 2762 306 445
22- 2,450 14.4 34.4
23- 2456 98 267
Gender
Male 4253 442 356
Female 7,701 558 38.1
Grade
1-2 4945 607 360
34 6717 385 395
5 292 08 17.0
Ethnicity
Han 11,148 944 37.3.
Minority 806 4.2 36.1
Major
Medical 10507 87.9 827
Others 1447 12.1 38.1
Family home location
Rural or township 3357 596 405
County town 769 17.2 35.6
City 898 232 823
Income in each person in family (RMB)
<10,000 1813 843 884
10,000 1277 217 430
20,000+ 1985 440 842
Injure
No 6889 515 360
Yes 5065 485 384
University variables
Universities types
High level 4,205 589 36.8
Middle level 6961 895  36.1
Low level 698 25 64.1
Regional variables
University city GDP
<50,000 4085 16.1 314
50,000 6378 61.1 380
100.000 1,521 228 800
City population (million)
<1 3084 122 462
1- 5982 573 424
4- 2,888 305 237
Number of subscribers of Internet/10,000 persons in university city
<40 4304 535 579
40- 5015 226 408
70~ 2,485 238 226

0.35 (0.14,0.85)"
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Study 1

Item Model 1 Model 2 Model 3
WHO5-1 kY 0.799 0.725 0.756
WHO5-2 e 0.838 0.769 0.798
WHO5-3 s 0.856 0.905 0.829
WHOS-4 i 0.662 0.676 0.632
WHO5-6 *s 0.693 0.708 0.654
Residual correlations

WHOS5-1-WHOS-2 b1z = 0.160 -
Model fit

N 903 903 903
RMSEA 0.100 0.044 0.080
RMSEA 90% Gl 0076-0.127  0.014-0.076  0.064-0.115
SRMR 0.037 0019 0.030
x? 50.536 10.988 -

df 5 4 -
x2/df 10.107 2.747 -

CFI 0.996 0.999 0974

Tu 0.992 0998 0947





