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Background: Life events are important risk factors for depression and post-traumatic stress disorder (PTSD). Physical activity is a beneficial behavior to physiological and psychological health. While it has not been reported at present the combined effect of physical activity and life events on individual depression and PTSD, and whether it can alleviate the psychological risks induced by life events.

Objective: To comprehensively investigate the current status of life events experiences in Chinese students aged 16–24 years and analyze the combined effects of physical activity and life events on their depression and PTSD.

Methods: An online cross-sectional survey was conducted on physical activity levels, life events experiences, depression and PTSD of 1,552 Chinese students aged 16–24 using short version of International Physical Activity Questionnaire (IPAQ-S), adolescent self-rating life events checklist (ASLEC), PTSD Check List-Civilian Version (PCL-C) and Patient Health Questionnaire Depression Scale. Then, logistic regression equation and stratified analysis were used to explore the combined effects of physical activity and life events on depression and PTSD.

Results: Regression analysis showed that, except for female, <8 h of sleep, smoking, single parent/reorganized families and poor family economic status, experiencing medium-intensity and high-intensity life events were both risk factors for depression. Compared with those who experienced low-intensity life events, those who experienced medium- and high-intensity life events had a 27 and 131% increased risk of depression, respectively. In contrast, medium- and high-level physical activity could reduce the risk of depression by 49 and 53%, respectively. Similar results were obtained with PTSD as a dependent variable. Combined correlation analysis showed that, compared with those with high-level physical activity and low-intensity life events, those with low-level physical activity and high-intensity life events had a 209 and 121% increased risk of depression and PTSD, respectively. Stratified analysis showed that the threshold for life events induced depression and PTSD rose with the increase in the level of physical activity.

Conclusion: Lack of physical activity and experience of high-intensity life events are independent risk factors for depression and PTSD, and strengthening physical activity can compensate for the harm of depression and PTSD caused by life events to some extent.
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1 Introduction

Life events refer to the sum of various stimuli that people face in their life, work, study and social support systems. In recent years, whether young students in school or adults in the workplace are inevitably faced with various forms of life events from natural and social environments with the accelerated changes of human natural and social environments, as well as the increasingly fierce social competition. Life events, as a stressful stimulus, are frequent and long-lasting, although they are not as strong as major geological disasters (earthquakes), climate disasters (hurricanes, rainstorms), violent conflicts and public health (COVID-19). Under such frequent and long-lasting life events, people will inevitably have a variety of bad psychology such as stress, frustration and anonymous. Therefore, the impact of life events on individual psychological health cannot be ignored. A cross-sectional survey showed that life events and parenting styles may have impacts on psychological health, and punitive education and overprotection of fathers may be risk factors for children’s psychological health (1). Stress-related life events are closely related to the occurrence of depression in adolescents (2). More stressful types of life events, negative relationship changes, death or illness of friends/family members, work-related difficulties and feeling insecure in the community were independently related to at least one of the psychological health outcomes assessed such as anxiety, depression or post-traumatic stress disorder (PTSD) (3). A 3-year longitudinal tracking study also showed a strong correlation between negative events and anxiety disorders, especially injury, illness or death of family members or close friends (4). Relatively consistent results were also reported in many previous studies (5–8). Stressful life events related to COVID-19 had important predictive effects on depression and anxiety in college students (9). Life events play a central role in the development, impact course and outcome of psychological disorders (10). Social life events are closely related to individual psychological health. To some extent, individuals with poor or moderate psychological health are less likely to experience positive life events such as improving their educational level, getting married, working and becoming parents. On the contrary, they are more likely to experience negative life events such as becoming unemployed, divorced or widowed (11).

In addition to the common psychological symptoms of anxiety, depression, and psychological stress, scholars have also studied the relationship between life events and PTSD, a severe psychological disorder (12). It was found that most patients with PTSD had experienced or suffered continuous or repeated traumas, such as child abuse, family or community violence, suggesting a close relationship between PTSD and traumatic life events (13). Women with higher postpartum PTSD (PP-PTSD) symptoms had previously experienced physical and sexual assault and child abuse (14). In a study of adolescents who had experienced earthquakes, stressful life events were found to be a better predictor of PTSD in adolescents than earthquake exposure (2). Individuals who had experienced early negative life events generally had higher PTSD detection rates, as well as higher scores for anxiety and depression (15). Stress-related life events (SLEs) were associated with PTSD and other psychological symptoms (16–20). It can be seen that life events are closely related to individual psychological health, especially negative life events are important factors leading to various psychological disorders such as anxiety, depression and PTSD. Unfortunately, life events are almost inevitable in human life, and they are characterized by frequency, persistence and unpredictability. Therefore, it is necessary to explore simple, effective and easy-to-operate methods to reduce or alleviate the adverse effects of life events on psychological health.

Physical activity refers to any physical movement caused by skeletal muscle contraction that results in energy consumption. It has been proven that physical activity has a unique role in maintaining physical and psychological health, improving psychological disorders, relieving psychological stress and assisting in the treatment of psychological disorders such as anxiety and depression (21). Physical activity could not only directly fight depression (22, 23) and anxiety (24, 25), and relieve PTSD (26), but also indirectly reduce the risk of psychological disorders by enhancing physical fitness and function, such as enhancing human cardiorespiratory fitness (27). Physical activity also showed good application value in individual psychological interventions after traumatic events caused by various major natural disasters, accidents, and public health and social security events (28). Compared with psychotherapy and pharmacotherapy, physical activity has significant advantages such as low “stigmatization,” few side effects and strong popularity (29). All of the above studies showed that physical activity can be an effective way to alleviate or combat various mental health problems caused by life events. At present, research in this field mainly focuses on the relationship between physical activity and individual mental health under extreme traumatic events. For example, studies of individuals who had experienced earthquakes (30), Fukushima nuclear accident (31), COVID-19 (32), floods and hurricanes (33), terrorist attacks (34) and war (35) found that physical activity had a positive effect on their mental health. However, all of the above traumatic events are relatively rare life events that most people may not experience once in a lifetime. On the contrary, it may be of wider application value to explore the regulating effect of physical activity on mental health problems induced by daily life events in the general population. However, few studies have been reported in this field.

This study focused on the students aged 16–24 years in school to explore the correlation between life events and physical activity and depression and PTSD, and to analyze their combined effects on depression and PTSD.



2 Methods


2.1 Study objects

A total of 1,696 questionnaires were obtained by random sampling from seven universities and some middle schools in Shaanxi, Henan, Hunan, Xinjiang and Jiangsu and other provinces in China in the form of mobile phone questionnaire star. Excluding invalid questionnaires, a total of 1,552 valid questionnaires were collected, with an effective rate of 91.51%.

According to Chinese law, the survey of middle school students obtained the consent of students, their parents and school administrators. The survey of college students obtained the consent of school administration and themselves. After clicking the link, the respondents read the electronic informed consent form first. If they agree to participate, click “agree” to fill in the electronic questionnaire; if they disagree, click “disagree” and exit automatically. All respondents have the right to withdraw from the study at any time without penalty. This study was approved by the Ethics Committee of Xi’an Polytechnic University with approval number 2022TY0029.



2.2 Measurement


2.2.1 Short version of international physical activity questionnaire

The short version of international physical activity questionnaire was used to evaluate physical activity level of the respondents. IPAQ-S is suitable for people aged 15 to 69 years and is mainly used for demographic monitoring of physical activity levels. It has been verified in Chinese, showing good reliability among Chinese adolescent students (36). According to the literature (36–38), the respondents were required to self-report the frequency and daily duration of low-intensity (3.3 MET/min), medium-intensity (4.0 MET/min) and high-intensity (8.0 MET/min) physical activities in the past half a month. The metabolic equivalent (MET) for each intensity of physical activity was calculated separately (MET assignment × weekly frequency × daily duration), and then the MET for each intensity of physical activity was added together to obtain the overall level of physical activity. According to the classification criteria for physical activity level in the scale, the physical activity level of the respondents was divided into three categories: low (<600 MET-min/wk), medium (600–1,500 MET-min/wk) and high (>1,500 MET-min/wk).



2.2.2 Adolescent self-rating life events checklist

ASLEC was used to assess the frequency and intensity of life events experienced by the respondents. The scale includes 27 items covering interpersonal conflict, family conflict, academic stress, punishment by guardians or teachers, health problems, humiliation, loss of money, and death or illness of family members. These items are grouped into six negative life events: relationships, academic stress, punishment, loss, health adaptation and others. The 5-point Likert scoring method was used for each item. The respondents were asked to answer whether these life events had occurred in the past 12 months. If the life event did not occur, the score was 0; if the life event occurred, its impact needed to be assessed, from 1 (not at all) to 5 (very much). The total score of the scale ranges from 0 to 135, and the higher the score, the more severe the impact of life events on individuals. It has been demonstrated that the scale has good reliability and validity in the Chinese population (39). In the present study, the Cronbach’s α was 0.90.

According to the quartile distribution of the final ASLEC survey results, the life events experienced by the respondents were divided into four categories: very low-intensity life-events: 0–45; low-intensity life-events: 46–65; medium-intensity life-events: 66–97; high-intensity life-events: 98–135.



2.2.3 PTSD check list-civilian version

The Chinese version of PCL-C was used to assess the PTSD symptoms of the respondents. The scale, compiled by Weathers, consists of 17 items divided into three categories: re-experience (5 items), avoidance (7 items) and hypervigilance (5 items) (40). Respondents were asked to rate PTSD symptoms based on “past stressful experiences” on a 1–5 Likert scale, with 1 = not at all, 2 = a little bit, 3 = moderately, 4 = quite a bit, and 5 = extremely. The total score of the scale ranges from 17 to 85, and the higher the total score, the higher the PTSD level. According to the literature, a score of 44 was used as the criterion for diagnosis of PTSD (41). This scale has shown good reliability and validity in Chinese adolescents (42). In the current study, the Cronbach’s α coefficient of the scale was 0.965.



2.2.4 Patient health questionnaire depression scale

This scale is a self-rating scale for screening depressive symptoms based on the Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV) and DSM-V, which has a good reference for the identification and diagnosis of depressive symptoms (43). The scale consists of 9 items, each of which is scored on a 4-point scale of 0–3, with a total score of 0–27. The higher the total score, the higher the depression level. According to literature reports, 10 points was used as the cut-off point to distinguish depression (44). The scale has been widely used in Chinese adolescents and has shown good reliability and validity (42). In this study, the Cronbach’s α of the scale was 0.91, indicating good internal consistency.




2.3 Quality control

First of all, the purpose, use and response requirements of the survey were explained in the questionnaire guidance. Respondents were required to answer carefully if they agreed to participate in this survey, and each option was not omitted to ensure the integrity and reliability of the questionnaire data collection. Secondly, the answering duration and response of each questionnaire provided by the questionnaire star were strictly screened. A total of 144 invalid questionnaires were excluded. The criterion for invalid questionnaires was that the answering duration was <5 min or there were a large number of missing answers or too many similar answers in the questionnaire.



2.4 Data analyses

SPSS 22.0 software (IBM SPSS Statistics, New York, United States) was used for descriptive analysis, correlation analysis, one-way analysis of variance, Logistic analysis and T-test and so on. Continuous variables were expressed as mean ± standard deviation, and inter-group comparison was performed by independent sample t-test. Categorical variables were expressed as percentages (%), and inter-group comparison was made by chi-square test. The Logistic regression model was used to analyze the influencing factors of depression and PTSD respectively, and to calculate the odd ratio (OR) among different subgroups. In the multivariate regression analysis, physical activity and life events were first included in the regression model as independent variables to assess their independent effects on depression and PTSD, respectively. Then, physical activity level (low level, medium level and high level) and life events (low intensity, average intensity, medium intensity and high intensity) were combined to form 12 combination variables (three groups of physical activity level × four groups of life events) to explore their combined effects on depression and PTSD. According to the literature (45), taking the group of high level of physical activity and very low intensity life events (ASLEC = 0–45) as references, the depression and PTSD were compared in groups with different levels of physical activity and different intensity of life events. Finally, a stratified analysis was conducted according to the levels of physical activity to assess the differences in the correlation between life events and depression and PTSD among different levels of physical activity. p < 0.05 was considered statistically significant.




3 Results


3.1 Comparison of demographic characteristics with detection rates of depression and PTSD

A total of 1,552 valid samples were included in this survey, ranging from 16 to 24 years old (19.37 ± 3.18), including 795 boys (51.22%), 171 ethnic minority students (11.02%) and 186 high school students (11.98%). In terms of the living habits of the respondents, 604 respondents (38.92%) slept <8 h per day, and 201 respondents (12.95%) smoke. In addition, 13.34, 38.92 and 47.74% of respondents achieved high, medium and low levels of physical activity, respectively. In terms of the family situation of the respondents, more than half of the respondents were from rural areas (52.06%), and 6.70% of respondents were from single-parent/ reorganized families. The proportion of those who considered their family economic status to be good, medium and poor was 22.55, 55.73 and 21.72%, respectively.

Chi-square test showed that women had higher detection rates of depression [χ2 (1) =22.35, p < 0.01] and PTSD [χ2 (1) =19.35, p < 0.01]. The detection rate of depression among ethnic minority students was higher than that of Han students [χ2 (1) = 9.35, p = 0.03] (Table 1). When the respondents slept for 8 h or more per day, the detection rate of depression was extremely significantly decreased [χ2 (1) = 16.09, p < 0.01], and the detection rate of PTSD was also significantly decreased [χ2 (1) = 8.14, p = 0.04]. In addition, the detection rate of depression in the groups of medium-level [χ2 (2) = 26.11, p < 0.01] and high-level [χ2 (2) = 24.92, p < 0.01] physical activity were relatively lower, and the detection rate of PTSD showed a similar trend. Depression [χ2 (1) = 7.97, p = 0.05] and PTSD [χ2 (1) = 8.97, p = 0.04] were lower in non-smokers. There were higher detection rates of depression [χ2 (1) = 30.91, p < 0.01] and PTSD [χ2 (1) = 41.01, p < 0.01] in students from single-parent/reorganized families. The depression detection rate of the students with good [χ2 (2) = 22.07, p < 0.01] and average family economic status [χ2 (2) = 18.99, p < 0.01] was lower than that of those with poor family economic status, and the PTSD detection rate also tended to be consistent.



TABLE 1 Comparison of demographic information, depression and PTSD among respondents.
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3.2 Comparison of life events experiences

In terms of the total ASLEC score (Table 2), college students (t = 4.90, p = 0.03), smokers (t = 4.19, p = 0.04) and students from single-parent/reorganized families (t = 10.90, p < 0.01) experienced more life events. In addition, the total ASLEC scores of students with good, medium and poor family economic status also showed significant differences (F = 22.36, p < 0.01). After comparing the scores of all factors in the ASLEC, it was found that the scores of academic stress factor were significantly different among groups of high-level, medium-level and low-level physical activity (F = 15.30, p < 0.01). Interpersonal factors (F = 11.21, p < 0.01) and academic stress factors (F = 10.69, p < 0.01) also had significant differences among the students with three types of family economic status. In addition, Students from single-parent/reorganized family had higher scores in interpersonal factor (t = 9.89, p < 0.01), academic stress factor (t = 11.68, p < 0.01) and loss factor (t = 10.17, p < 0.01).



TABLE 2 Comparison of respondents’ life events experiences [Mean (SD)].
[image: Table2]



3.3 Analysis of influencing factors of depression and PTSD

Multivariate logistic stepwise regression analysis was performed with anxiety and PTSD as dependent variables, respectively. The results in Table 3 showed that, when depression was used as dependent variable, gender, nationality, average daily sleep time, physical activity, smoking, family economic status, single-parent/reorganized family and life events experiences entered the equation, showing significant statistical significance. Further statistics showed that the risk of depression was 26% higher for women than for men, 17% higher for ethnic minorities than for Han, 32% higher for those who slept <8 h per day, 14% higher for smokers than non-smokers, 112% higher for single-parent/reorganized families than for non-single-parent/reorganized families, 51% higher for those with poor family economic status than for those with better economic status, and 27 and 131% higher for those who experienced medium- and high-intensity life events than for those who experienced low-intensity life events. In contrast, compared with those who engaged in low-level physical activity, those who regularly engaged in medium- and high-level physical activity had 49 and 53% lower rates of depression, respectively. When PTSD was taken as the dependent variable, gender, average daily sleep time, physical activity, smoking, family economic status, single-parent/reorganized family and life events experiences entered the equation, and the relationship between each variable and PTSD was similar to that of depression.



TABLE 3 Logistic regression analysis of influencing factors of depression and PTSD.
[image: Table3]



3.4 The combined effects of physical activity and life events on depression and PTSD

Different levels of physical activity (low, medium, high) and different intensity of life events (very low: 0–45; low: 46–65; medium: 66–97; high: 98–135) were combined to construct the joint variables, totaling 12 groups, with high-level physical activity × very low-intensity life events as the reference variable.

Sorted by the OR values of depression and PTSD detected in each group, the results showed that the risks of depression and PTSD increased with the increase of life events intensity and the decrease of physical activity level. Among them, the risks of depression and PTSD were the highest in students with low-level physical activity and high-intensity life events, which were 209 and 121% higher than the reference variable, respectively. Under the stimulation of high-intensity life events (ASLEC total score: 97–135), compared with low-intensity life events (ASLEC total score: 0–45), the risks of depression and PTSD increased by 117–209% and 65–121% in the students with high-, medium- and low-level physical activity, respectively (Figures 1, 2).

[image: Figure 1]

FIGURE 1
 Combined effect of physical activity and life events on depression.


[image: Figure 2]

FIGURE 2
 Combined effects of physical activity and life events on PTSD.


Stratified analysis showed that, in different physical activity groups, life events experiences showed a similar trend to depression and PTSD, but the threshold of life events induced these psychological risks changed. In high-level physical activity group, only high-intensity life events (ASLEC total score: 98–135) were risk factors for depression and PTSD. However, in medium-level physical activity group, the threshold dropped to medium-level life events (ASLEC total score: 66–97). In low-level physical activity group, low-intensity life events (ASLEC total score: 46–65) could induce significant depression and PTSD (Figures 3, 4).

[image: Figure 3]

FIGURE 3
 Stratified correlation analyses of physical activity and life events on depression.


[image: Figure 4]

FIGURE 4
 Stratified correlation analyses of physical activity and life events on PTSD.





4 Discussion


4.1 Effects of life events on individual depression and PTSD

In this study, a cross-sectional survey of depression and PTSD prevalence among 1,552 Chinese students aged 16–24 years showed a prevalence of PTSD of 10.39%, which was basically consistent with the a meta-analysis of 11% lifetime PTSD among adolescents (46). The present study also found that 24.19% of the respondents met the criteria for depression. It was also found that the prevalence of depression in adolescents after trauma exposure was 24.2% (47) or the detection rate of depression was 17.0% in adolescent from Shanghai, China (48). The reason for the inconsistency might be related to the age difference of respondents. The median age of the respondents surveyed by Yu et al. (48) was only 13 years old, while the age of the respondents in this study was 19.37 ± 3.18. The present study also found gender differences in depression and PTSD detection rates, with higher detection rate in women compared to men. Depression and PTSD detection rates were also related to individual behaviors such as average daily sleep time, physical activity and smoking, as well as family economic status and family structure (single-parent/reorganized family), which were also confirmed by other studies (17, 39, 49). This study also found that life events exposure (ASLEC total score ≥ 66) was an important risk factor for depression and PTSD. Life events are not only associated with depression, anxiety, stress and PTSD symptoms (2–5, 11–13), but also important predictors of suicide (50) and dementia (51). Psychological findings explain the mechanism of life events affecting mental health from two aspects: on the one hand, life events indirectly affect mental health through some mediating variables; on the other hand, life events directly have a negative impact on mental health as stressors. For example, life events could not only induce depression through the mediating variable of attribution style (52), but also have an indirect effect on depression through the chain mediation of attribution-self-esteem (53). Loneliness played a mediating role in the relationship between negative life events and self-harm, suggesting that the influence of negative life events on self-harm might be caused by loneliness as a mediating variable (54). However, most studies have also confirmed that life events can directly induce depression (55, 56), anxiety (4, 57) and PTSD (3, 17) as stressors, and even directly predict suicide psychology (2, 50, 58).

Physiological findings provide more sufficient evidence for the mechanism of life events affecting mental health. It has been proven that anhedonia is a fundamental feature of depression, and life events stimulation can reduce the function of the brain’s reward system, and then aggravate the symptoms of anhedonia (59). Studies have found that major life events and stress stimulation can cause the dopaminergic reward system in the ventral tegmental (VTA) area of the midbrain to shut down automatically, resulting in anhedonia, despair, depression and other emotional experiences (60). Traumatic life events can impair functional connectivity between the midbrain periaqueductal gray matter and the amygdala, leading to PTSD symptoms (61). Stressful life events in childhood could lead to altered stress responses and abnormal activation of the HPA axis, making individuals develop psychopathology (6). Painful childhood experiences can also alter allele expression in serotonin transporter linked polymorphic region, thereby increasing the risk of depression in adulthood (62). In addition, experiencing too many negative life events in childhood can also change brain-derived neurotrophic factor (BDNF) gene polymorphisms, thus increasing the risk of depression in adulthood (63). In addition to directly inducing the expression of susceptible genes to cause depression, life events can also change gene expression without changing the DNA sequence through epigenetic means, thereby promoting the formation of depression (64–67).

Taken together, life events can directly or indirectly affect mental health through psychological and physiological mechanisms, and they are important risk factors for inducing depression and PTSD.



4.2 Combined effects of physical activity and life events on individual depression and PTSD

The present study found that the intensity of life events showed a dose–response relationship with depression and PTSD, and the change trend was the same in different physical activity levels, but the threshold of life events induced the two psychological risk gradually increased with the increase of physical activity level. That was, People who regularly engaged in high-level physical activity were at risk for depression and PTSD only after experiencing high-intensity life events, while those with low-level physical activity would have the risk of depression and PTSD only if they experience low-intensity life events. Combined correlation analysis further confirmed that higher level of physical activity could compensate to some extent for the negative effects of life events on individual depression and PTSD. This result can be explained by two aspects of psychological theory. One is the distraction hypothesis, which holds that individuals’ excessive focus on experienced life events can lead to unrealistic fantasies, stress, depression and PTSD symptoms such as flashbacks and re-experiences. Regular physical activity can distract people’s attention from adverse life events, vent negative emotions, relax mental stress, and then produce the effect of anti-anxiety and anti-depression (68). The other is self-efficacy theory, which holds that a person’s self-efficacy is positively correlated with his or her ability to control potential threats. Those who believe in their ability to manage or cope with potential threats (high self-efficacy) have less anxiety, depression and other negative psychology in the face of life events stimuli. Physical activity can improve self-efficacy (69, 70) and individual ability to adapt to internal and external stress, and then plays a role in resisting anxiety, depression and PTSD. The results of this study can also be explained by existing physiological studies. A large number of experimental results have shown that regular physical activity can regulate HPA axis activity, reduce the body’s responsiveness to stressors (71), increase nerve cell vitality and BDNF level (72), improve the function of reward system (increase the secretion of substances such as dopamine (DA), β endorphin and endocannabinoid (eCB) in midbrain) (73, 74), reduce the body’s inflammatory response (21, 75), improve brain oxygenation and energy supply (76), reduce oxidative stress damage caused by reactive oxygen species (77), and ultimately improve mood state, reduce adverse psychology such as depression, anxiety and PTSD induced by life events.



4.3 Limitations of the study

There are limitations in this study. First of all, this is a cross-sectional study, and causal inference cannot be made. The causal relationship between physical activity and depression and PTSD needs further research. Secondly, the respondents of this study mainly focused on Chinese students aged 16–24 years, so the interpretation of the study results needs to be cautious. Thirdly, although this study found that physical activity had a good regulatory effect on depression and PTSD induced by life events, it could not distinguish whether the regulatory effect was caused by physical activity before or after life events. Fourthly, the environment in which Chinese students aged 16–24 years live is very complex, including natural environment and social environment, and the factors that induce their depression and PTSD are also very extensive. However, the covariates controlled in this survey are very limited, resulting in some limitations in the study results. Nevertheless, the results of this study can still provide alternative methods and theoretical basis for mental health intervention of Chinese students aged 16–24 years and improving their quality of life.




5 Conclusion

A similar dose–response relationship was found for depression and PTSD symptoms in Chinese students aged 16–24 years as the intensity of life events stimulation increased. Physical activity can regulate this relationship, which is mainly reflected in the fact that the threshold stimulation intensity of depression and PTSD induced by life events increased with the increase of physical activity level, suggesting physical activity effectively buffered the adverse effects of life events stimulation on mental health.



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 humans were approved by the Ethics Committee of Xi’an Polytechnic University with approval number 2022TY0029. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants' legal guardians/next of kin.



Author contributions

ZW: Writing – original draft. FW: Writing – original draft. BJ: Writing – original draft. HX: Writing – original draft. MZ: Writing – original draft. DW: Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This study was supported by grants from National Education Science Plan 2021 Key Project of the Ministry of Education (Project title: “Study of exercise intervention on adolescent psychological crisis under the background of major emergencies”) (grant no.: DLA210372).



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. Li, Y, Chu, J, Wen, F, Yu, L, Yan, J, Wang, F , et al. Life events and parent style for mental health in children: a cross-sectional study. Pediatr Res. (2023) 93:1432–8. doi: 10.1038/s41390-022-02209-2 

 2. Ni, T, Zhang, Y, Xue, S, Xu, W, and Tang, W. PTSD and depressive symptoms in Chinese adolescents exposed to multiple stressors from natural disasters, stressful life events, and maltreatment: a dose-response effect. Front Psychol. (2022) 13:1050260. doi: 10.3389/fpsyg.2022.1050260 

 3. Filiatreau, LM, Ebasone, PV, Dzudie, A, Ajeh, R, Pence, BW, Wainberg, M , et al. Prevalence of stressful life events and associations with symptoms of depression, anxiety, and post-traumatic stress disorder among people entering care for HIV in Cameroon. J Affect Disord. (2022) 308:421–31. doi: 10.1016/j.jad.2022.04.061 

 4. Miloyan, B, Joseph Bienvenu, O, Brilot, B, and Eaton, WW. Adverse life events and the onset of anxiety disorders. Psychiatr Res. (2018) 259:488–92. doi: 10.1016/j.psychres.2017.11.027 

 5. Crabtree, J, Hudson, JL, and Newton-John, T. Anxiety and adverse life events in professional creative and early psychosis populations. Psychiatry. (2020) 83:328–43. doi: 10.1080/00332747.2020.1777816 

 6. Faravelli, C, Lo Sauro, C, Godini, L, Lelli, L, Benni, L, Pietrini, F , et al. Childhood stressful events, HPA axis and anxiety disorders. World J Psychiatr. (2012) 2:13–25. doi: 10.5498/wjp.v2.i1.13 

 7. Binelli, C, Ortiz, A, Muñiz, A, Gelabert, E, Ferraz, L, S, A , et al. Social anxiety and negative early life events in university students. J Psychiatr. (2012) 34:S69–74. doi: 10.1590/s1516-44462012000500006 

 8. Hendrix, J, Ranginani, D, Montero, AM, Lockett, C, Xu, H, James-Stevenson, T , et al. Early adverse life events and post-traumatic stress disorder in patients with constipation and suspected disordered defecation. Neurogastroenterol Motil. (2022) 34:e14195. doi: 10.1111/nmo.14195 

 9. Wang, C, Havewala, M, and Zhu, Q. COVID-19 stressful life events and mental health: personality and coping styles as moderators. J Am Coll Heal. (2022) 72:1068–77. doi: 10.1080/07448481.2022.2066977 

 10. Vardaxi, CC, Gonda, X, and Fountoulakis, KN. Life events in schizoaffective disorder: a systematic review. J Affect Disord. (2018) 227:563–70. doi: 10.1016/j.jad.2017.11.076

 11. Christensen, AI, Davidsen, M, Koushede, V, and Juel, K. Mental health and the risk of negative social life events: a prospective cohort study among the adult Danish population. Scand J Public Health. (2022) 50:189–98. doi: 10.1177/1403494820944718 

 12. Costello, EJ, Angold, A, March, J, and Fairbank, J. Life events and post-traumatic stress: the development of a new measure for children and adolescents. Psychol Med. (1998) 28:1275–88. doi: 10.1017/s0033291798007569 

 13. Maercker, A, Cloitre, M, Bachem, R, Schlumpf, YR, Khoury, B, Hitchcock, C , et al. Complex post-traumatic stress disorder. Lancet. (2022) 400:60–72. doi: 10.1016/S0140-6736(22)00821-2

 14. Suarez, A, and Yakupova, V. Past traumatic life events, postpartum PTSD, and the role of labor support. Int J Environ Res Public Health. (2023) 20:6048. doi: 10.3390/ijerph20116048 

 15. Kashyap, AS, Kohli, DR, Raizon, A, and Olden, KW. A prospective study evaluating emotional disturbance in subjects undergoing defecating proctography. World J Gastroenterol. (2013) 19:3990–5. doi: 10.3748/wjg.v19.i25.3990 

 16. Cardenas, P, Ásgeirsdóttir, BB, Sam, DL, and Doná, G. Stressful life events, psychological symptoms, and social support of children and young asylum-seekers in Iceland. Scand J Public Health. (2023) 51:483–9. doi: 10.1177/14034948221142080 

 17. Ho, GWK, Hyland, P, Karatzias, T, Bressington, D, and Shevlin, M. Traumatic life events as risk factors for psychosis and ICD-11 complex PTSD: a gender-specific examination. Eur J Psychotraumatol. (2021) 12:2009271. doi: 10.1080/20008198.2021.2009271

 18. Ozer, EJ, Best, SR, Lipsey, TL, and Weiss, DS. Predictors of posttraumatic stress disorder and symptoms in adults: a meta-analysis. Psychol Bull. (2003) 129:52–73. doi: 10.1037/0033-2909.129.1.52

 19. Hyland, P, Murphy, J, Shevlin, M, Vallières, F, McElroy, E, Elklit, A , et al. Variation in post-traumatic response: the role of trauma type in predicting ICD-11 PTSD and CPTSD symptoms. Soc Psychiatry Psychiatr Epidemiol. (2017) 52:727–36. doi: 10.1007/s00127-017-1350-8 

 20. Karatzias, T, Shevlin, M, Fyvie, C, Hyland, P, Efthymiadou, E, Wilson, D , et al. Evidence of distinct profiles of posttraumatic stress disorder (PTSD) and complex posttraumatic stress disorder (CPTSD) based on the new ICD-11 trauma questionnaire (ICD-TQ). J Affect Disord. (2017) 207:181–7. doi: 10.1016/j.jad.2016.09.032 

 21. Chen, Z, Lan, W, Yang, G, Li, Y, Ji, X, Chen, L , et al. Exercise intervention in treatment of neuropsychological diseases: a review. Front Psychol. (2020) 11:569206. doi: 10.3389/fpsyg.2020.569206 

 22. Schuch, FB, and Vancampfort, D. Physical activity, exercise, and mental disorders: it is time to move on. Trends Psychiatry Psychother. (2021) 43:177–84. doi: 10.47626/2237-6089-2021-0237 

 23. Herbert, C. Enhancing mental health, well-being and active lifestyles of university students by means of physical activity and exercise research programs. Front Public Health. (2022) 10:849093. doi: 10.3389/fpubh.2022.849093 

 24. Fossati, C, Torre, G, Vasta, S, Giombini, A, Quaranta, F, Papalia, R , et al. Physical exercise and mental health: the routes of a reciprocal relation. Int J Environ Res Public Health. (2021) 18:12364. doi: 10.3390/ijerph182312364 

 25. Kandola, A, and Stubbs, B. Exercise and anxiety. Adv Exp Med Biol. (2020) 1228:345–52. doi: 10.1007/978-981-15-1792-1_23

 26. Björkman, F, and Ekblom, Ö. Physical exercise as treatment for PTSD: a systematic review and Meta-analysis. Mil Med. (2022) 187:e1103–13. doi: 10.1093/milmed/usab497 

 27. Kandola, A, Ashdown-Franks, G, Stubbs, B, Osborn, DPJ, and Hayes, JF. The association between cardiorespiratory fitness and the incidence of common mental health disorders: a systematic review and meta-analysis. J Affect Disord. (2019) 257:748–57. doi: 10.1016/j.jad.2019.07.088 

 28. Wang, Z, Jiang, B, Wang, X, Li, Z, Wang, D, Xue, H , et al. Relationship between physical activity and individual mental health after traumatic events: a systematic review. Eur J Psychotraumatol. (2023) 14:2205667. doi: 10.1080/20008066.2023.2205667 

 29. Tomata, Y, Sato, N, Kogure, M, Suto, S, Imai, Y, Aoki, H , et al. Health effects of interventions to promote physical activity in survivors of the 2011 great East Japan earthquake. A longitudinal study. Nihon Koshu Eisei Zasshi. (2015) 62:66–72. doi: 10.11236/jph.62.2_66

 30. Kuroda, Y, Iwasa, H, Orui, M, Moriyama, N, Suemoto, CK, Yashiro, C , et al. Risk factor for incident functional disability and the effect of a preventive exercise program: a 4-year prospective cohort study of older survivors from the great East Japan earthquake and nuclear disaster. Int J Environ Res Public Health. (2018) 15:1430. doi: 10.3390/ijerph15071430 

 31. Oe, M, Maeda, M, Ohira, T, Itagaki, S, Harigane, M, Suzuki, Y , et al. Trajectories of emotional symptoms and peer relationship problems in children after nuclear disaster: evidence from the Fukushima health management survey. Int J Environ Res Public Health. (2018) 15:82. doi: 10.3390/ijerph15010082 

 32. Zhang, X, Zhu, W, Kang, S, Qiu, L, Lu, Z, and Sun, Y. Association between physical activity and mood states of children and adolescents in social isolation during the COVID-19 epidemic. Int J Environ Res Public Health. (2020) 17:7666. doi: 10.3390/ijerph17207666 

 33. Brumby, S, Chandrasekara, A, McCoombe, S, Kremer, P, and Lewandowski, P. Farming fit? Dispelling the Australian agrarian myth. BMC Res Notes. (2011) 4:89. doi: 10.1186/1756-0500-4-89 

 34. Smith, E, Walker, T, and Burkle, FM. Lessons in post-disaster self-care from 9/11 paramedics and emergency medical technicians. Prehosp Disaster Med. (2019) 34:335–9. doi: 10.1017/S1049023X19004382 

 35. Hall, KS, Morey, MC, Beckham, JC, Bosworth, HB, Sloane, R, Pieper, CF , et al. Warrior wellness: a randomized controlled pilot trial of the effects of exercise on physical function and clinical health risk factors in older military veterans with PTSD. J Gerontol A Biol Sci Med Sci. (2020) 75:2130–8. doi: 10.1093/gerona/glz255 

 36. Zhang, Y, Zhang, H, Ma, X, and Di, Q. Mental health problems during the COVID-19 pandemics and the mitigation effects of exercise: a longitudinal study of college students in China. Int J Environ Res Public Health. (2020) 17:3722. doi: 10.3390/ijerph17103722 

 37. Ainsworth, BE, Haskell, WL, Whitt, MC, Irwin, ML, Swartz, AM, Strath, SJ , et al. Compendium of physical activities: an update of activity codes and MET intensities. Med Sci Sports Exerc. (2000) 32:S498–516. doi: 10.1097/00005768-200009001-00009 

 38. Craig, CL, Marshall, AL, Sjöström, M, Bauman, AE, Booth, ML, Ainsworth, BE , et al. International physical activity questionnaire: 12-country reliability and validity. Med Sci Sports Exerc. (2003) 35:1381–95. doi: 10.1249/01.MSS.0000078924.61453.FB 

 39. Xu, J, Wang, Y, and Tang, W. Risk factors of post-traumatic stress and depressive disorders in Longmenshan adolescents after the 2013 Lushan earthquake. Commun Ment Health J. (2019) 55:497–506. doi: 10.1007/s10597-018-0256-6 

 40. Weathers, FW, Litz, BT, Huska, JA, and Keane, TM. The PTSD checklist-civilian version (PCL-C). Boston, MA: National Center for PTSD (1994).

 41. Zhang, Y, Zhao, J, Xi, J, Fan, B, Wang, Q, Yao, Z , et al. The prevalence and determinant of PTSD symptoms among home-quarantined Chinese university students during the COVID-19 pandemic. Healthcare. (2021) 9:1383. doi: 10.3390/healthcare9101383 

 42. Tang, W, Hu, T, Hu, B, Jin, C, Wang, G, Xie, C , et al. Prevalence and correlates of PTSD and depressive symptoms one month after the outbreak of the COVID-19 epidemic in a sample of home-quarantined Chinese university students. J Affect Disord. (2020) 274:1–7. doi: 10.1016/j.jad.2020.05.009 

 43. Kroenke, K, Spitzer, RL, and Williams, JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. (2001) 16:606–13. doi: 10.1046/j.1525-1497.2001.016009606.x 

 44. Manea, L, Gilbody, S, and McMillan, D. Optimal cut-off score for diagnosing depression with the patient health questionnaire (PHQ-9): a meta-analysis. CMAJ. (2012) 184:E191–6. doi: 10.1503/cmaj.110829 

 45. Eldredge, LKB, Markham, CM, Ruiter, RA, Fernández, ME, Kok, G, Parcel, GS , et al. Planning health promotionprograms: an intervention mapping approach. San Francisco, CA: Jossey-Bass (2016).

 46. Bernhard, A, Martinelli, A, Ackermann, K, Saure, D, and Freitag, CM. Association of trauma, posttraumatic stress disorder and conduct disorder: a systematic review and meta-analysis. Neurosci Biobehav Rev. (2018) 91:153–69. doi: 10.1016/j.neubiorev.2016.12.019 

 47. Vibhakar, V, Allen, LR, Gee, B, and Meiser-Stedman, R. A systematic review and meta-analysis on the prevalence of depression in children and adolescents after exposure to trauma. J Affect Disord. (2019) 255:77–89. doi: 10.1016/j.jad.2019.05.005 

 48. Yu, Y, Yang, X, Wang, S, Wang, H, Chang, R, Tsamlag, L , et al. Serial multiple mediation of the association between internet gaming disorder and suicidal ideation by insomnia and depression in adolescents in Shanghai, China. BMC Psychiatry. (2020) 20:460. doi: 10.1186/s12888-020-02870-z 

 49. Jacob, L, Tully, MA, Barnett, Y, Lopez-Sanchez, GF, Butler, L, Schuch, F , et al. The relationship between physical activity and mental health in a sample of the UK public: a cross-sectional study during the implementation of COVID-19 social distancing measures. Ment Health Phys Act. (2020) 19:100345. doi: 10.1016/j.mhpa.2020.100345 

 50. Brailovskaia, J, Teismann, T, and Margraf, J. Positive mental health, stressful life events, and suicide ideation. Crisis. (2020) 41:383–8. doi: 10.1027/0227-5910/a000652 

 51. Charles, E, Bouby-Serieys, V, Thomas, P, and Clément, JP. Relation entre événements de vie, traumatismes et démence; étude ouverte portant sur 565 patients déments [Links between life events, traumatism and dementia; an open study including 565 patients with dementia]. Encéphale. (2006) 32:746–52. doi: 10.1016/s0013-7006(06)76227-3

 52. Duval, TS, and Silvia, PJ. Self-awareness, probability of improvement, and the self-serving bias. J Pers Soc Psychol. (2002) 82:49–61. doi: 10.1037//0022-3514.82.1.49 

 53. Rueger, SY, and George, R. Indirect effects of attributional style for positive events on depressive symptoms through self-esteem during early adolescence. J Youth Adolesc. (2017) 46:701–8. doi: 10.1007/s10964-016-0530-2 

 54. Hong, Z, Zhang, H, Xu, L, Zhou, J, Kong, F, Li, J , et al. Negative life events and self-harm among the elderly: result from a survey of 7070 people aged≥60 in China. Psychiatry Res. (2021) 298:113727. doi: 10.1016/j.psychres.2021.113727 

 55. Spence, R, Kagan, L, Nunn, S, Bailey-Rodriguez, D, Fisher, HL, Hosang, GM , et al. Life events, depression and supportive relationships affect academic achievement in university students. J Am Coll Heal. (2022) 70:1931–5. doi: 10.1080/07448481.2020.1841776 

 56. Yu, X, and Liu, S. Stressful life events and Chinese older people depression: moderating role of social support. Front Public Health. (2021) 9:768723. doi: 10.3389/fpubh.2021.768723 

 57. Platt, R, Williams, SR, and Ginsburg, GS. Stressful life events and child anxiety: examining parent and child mediators. Child Psychiatry Hum Dev. (2016) 47:23–34. doi: 10.1007/s10578-015-0540-4 

 58. Liu, BP, Wang, XT, Zhang, J, Chu, J, Pan, YF, Yu, PP , et al. The relationship between mental stimulation level of life events and suicide attempt of rural residents in Shandong Province. Zhonghua Yu Fang Yi Xue Za Zhi. (2019) 53:896–9. doi: 10.3760/cma.j.issn.0253-9624.2019.09.006

 59. Anisman, H, and Matheson, K. Stress, depression, and anhedonia: caveats concerning animal models. Neurosci Biobehav Rev. (2005) 29:525–46. doi: 10.1016/j.neubiorev.2005.03.007 

 60. Watt, DF, and Panksepp, J. Depression: an evolutionarily conserved mechanism to terminate separation distress? A review of aminergic, peptidergic, and neural network perspectives. Neuropsychoanalysis. (2009) 11:7–51. doi: 10.1080/15294145.2009.10773593

 61. Brandão, ML, and Lovick, TA. Role of the dorsal periaqueductal gray in posttraumatic stress disorder: mediation by dopamine and neurokinin. Transl Psychiatr. (2019) 9:232. doi: 10.1038/s41398-019-0565-8 

 62. Karg, K, Burmeister, M, Shedden, K, and Sen, S. The serotonin transporter promoter variant (5-HTTLPR), stress, and depression meta-analysis revisited: evidence of genetic moderation. Arch Gen Psychiatr. (2011) 68:444–54. doi: 10.1001/archgenpsychiatry.2010.189

 63. Carver, CS, Johnson, SL, Joormann, J, Lemoult, J, and Cuccaro, ML. Childhood adversity interacts separately with 5-HTTLPR and BDNF to predict lifetime depression diagnosis. J Affect Disord. (2011) 132:89–93. doi: 10.1016/j.jad.2011.02.001 

 64. Murgatroyd, C, and Spengler, D. Epigenetics of early child development. Front Psych. (2011) 2:16. doi: 10.3389/fpsyt.2011.00016 

 65. Essex, MJ, Boyce, WT, Hertzman, C, Lam, LL, Armstrong, JM, Neumann, SM , et al. Epigenetic vestiges of early developmental adversity: childhood stress exposure and DNA methylation in adolescence. Child Dev. (2013) 84:58–75. doi: 10.1111/j.1467-8624.2011.01641.x 

 66. Booij, L, Szyf, M, Carballedo, A, Frey, EM, Morris, D, Dymov, S , et al. DNA methylation of the serotonin transporter gene in peripheral cells and stress-related changes in hippocampal volume: a study in depressed patients and healthy controls. PLoS One. (2015) 10:e0119061. doi: 10.1371/journal.pone.0119061 

 67. Kang, HJ, Kim, JM, Stewart, R, Kim, SY, Bae, KY, Kim, SW , et al. Association of SLC6A4 methylation with early adversity, characteristics and outcomes in depression. Prog Neuro-Psychopharmacol Biol Psychiatry. (2013) 44:23–8. doi: 10.1016/j.pnpbp.2013.01.006 

 68. Crush, EA, Frith, E, and Loprinzi, PD. Experimental effects of acute exercise duration and exercise recovery on mood state. J Affect Disord. (2018) 229:282–7. doi: 10.1016/j.jad.2017.12.092

 69. Guszkowska, M. Wpływ ćwiczeń fizycznych na poziom leku i depresji oraz stany nastroju [effects of exercise on anxiety, depression and mood]. Psychiatr Pol. (2004) 38:611–20.

 70. Jönsson, T, Ekvall Hansson, E, Thorstensson, CA, Eek, F, Bergman, P, and Dahlberg, LE. The effect of education and supervised exercise on physical activity, pain, quality of life and self-efficacy - an intervention study with a reference group. BMC Musculoskelet Disord. (2018) 19:198. doi: 10.1186/s12891-018-2098-3 

 71. Pierce, AN, Eller-Smith, OC, and Christianson, JA. Voluntary wheel running attenuates urinary bladder hypersensitivity and dysfunction following neonatal maternal separation in female mice. Neurourol Urodyn. (2018) 37:1623–32. doi: 10.1002/nau.23530 

 72. Cotman, CW, and Berchtold, NC. Exercise: a behavioral intervention to enhance brain health and plasticity. Trends Neurosci. (2002) 25:295–301. doi: 10.1016/s0166-2236(02)02143-4 

 73. Gambert, SR, Garthwaite, TL, Pontzer, CH, Cook, EE, Tristani, FE, Duthie, EH , et al. Running elevates plasma beta-endorphin immunoreactivity and ACTH in untrained human subjects. Proc Soc Exp Biol Med. (1981) 168:1–4. doi: 10.3181/00379727-168-41225 

 74. Watkins, BA. Endocannabinoids, exercise, pain, and a path to health with aging. Mol Asp Med. (2018) 64:68–78. doi: 10.1016/j.mam.2018.10.001 

 75. Lavebratt, C, Herring, MP, Liu, JJ, Wei, YB, Bossoli, D, Hallgren, M , et al. Interleukin-6 and depressive symptom severity in response to physical exercise. Psychiatry Res. (2017) 252:270–6. doi: 10.1016/j.psychres.2017.03.012 

 76. Nilsson, MI, and Tarnopolsky, MA. Mitochondria and aging-the role of exercise as a countermeasure. Biology. (2019) 8:40. doi: 10.3390/biology8020040 

 77. Wen, L, Jin, Y, Li, L, Sun, S, Cheng, S, Zhang, S , et al. Exercise prevents raphe nucleus mitochondrial overactivity in a rat depression model. Physiol Behav. (2014) 132:57–65. doi: 10.1016/j.physbeh.2014.04.050 


Copyright
 © 2024 Wang, Wang, Jiang, Xue, Zhao and Wang. 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.

OPS/images/fpubh-12-1449391-t001.jpg
Depression

n (%)

Gender
Male
Female
Agelyears
16-18 (excluding 18)
18-24 (including 18)
Nationality
Han
Ethnic minority
Education level
High school
College
Average daily sleep time
<sh
28h
Physical activity
Low
Medium
High
Smoking
Yes
No
Family economic status
Good
Medium
Poor
Single-parent/reorganized family
Yes
No
Home address
City
Village

Total

795(51.22)

757(48.78)

160(10.31)

1,392(89.69)

1,381(88.98)

171(11.02)

186(11.98)
1,366(88.02)

604(38.92)
948(61.08)

741(47.74)
604(38.92)
207013.34)

201(12.95)
1,351(87.05)

350(22.55)
865(55.73)

337(21.72)

104(6.70)

1,448(93.30)

744(47.94)
808(52.06)

1552

165(20.75)

219(28.93)

40(25.00)

344(24.71)

332(24.11)

52(3041)

50(26.88)

334(24.45)

189(31.29)
195(20.57)

228(30.77)
116(19.21)

40(19.61)

58(28.86)

326(24.13)

71(20.29)
184(21.27)

129(38.27)

38(36.53)

346(23.89)

189(25.39)
195(24.13)

384(24.74)

s in this survey include Hui, Uyghur, Kazakh, Tujia, Mongolian, and so on,

<001

003

<001

<001

<001

005

<001

<001

<001

60(7.55)

101(13.34)

15(9.35)

146(10.49)

139(10.07)

22(1287)

23(12.36)

138(10.10)

81(13.41)
80(8.44)

105(14.17)
41(679)
15(7.25)

28(14.93)
133(9.84)

24(6.86)
81(9.36)
56(16.61)

22(21.16)
139(9.60)

81(10.89)
80(9.90)

161(1037)

<001

004

<001

<001

004

<001

<001

<001





OPS/images/fpubh-12-1449391-t002.jpg
Interpersonal  Learning = Punishment Loss Health Other

stress adaptation

Gender

Male 7.63(3.22) 930 (4.03) 6.71(229) 3.20(1.25) 287 (107) 3.25(1.49) 3333 (10.82)

Female 8.11(407) 951 (3.83) 6.03(3.01) 351 (1.14) 241(1.21) 3,58 (1.07) 3459 (11.94)
Agelyears

16-18 (excluding 18) 687 (235) 979 (3.40) 7.01(270) 3.77(133) 259 (1.35) 381201 3387 (13.75)

18-24 (including 18) 809 (4.01) 9.05(3.18) 6.57(3.11) 299(121) 271(1.21) 3.07(181) 35.29 (10.51)
Nationality

Han 7.19(422) 9.18(351) 6.12(261) 3.19(1.29) 230 (1.50) 3.15(1.23) 3219 (10.22)

Ethnic minority 7.80 (5.24) 970 (4.09) 6.73(3.22) 382(5.24) 281(1.22) 370 (1.40) 33.90 (13.04)

Education level
High school 805 (4.54) 805 (3.54) 6.00 (4.11) 3.45 (1.51) 3.05(1.43) 3.12(1.04) 3215 (14.77)
College 7.96 (3.83) 9.97 (3.80) 7.57(3.84) 2,93 (2.03) 246 (1.23) 385(172) 3596 (13.81)°

Average daily sleep time

28h 7.90 (391) 9.08 (3.91) 691(3:70) 290 (1.92) 261(1.22) 376(1.72) 3107 (1091)

<sh 8.08 (4.00) 878 (3.00) 6.17(3.10) 368 (101) 300 (1.74) 301 (L11) 33,68 (12.09)
Physical activity

Low 821(4.71) 9.71(4.05)* 6.21(2:70) 321 (141) 228(1.44) 323(1.27) 3418 (12.01)

Medium 7.68(3.32) 868 (3.41) 637(3.32) 318 (1.62) 267(1.30) 372(133) 3288 (11.39)

High 7.70 (3.64) 870(3.25) 678 (3.13) 279 (1.74) 224(1.23) 350 (1.61) 3249 (10.14)
Smoking

Yes 828 (3.90) 938 (3.90) 7.29(3.10) 368 (191) 3.18(1.20) 32081 3497 (13.90)°

No 7.67(4.07) 879 (3.44) 6.6 (4.01) 323 (202) 270(1.07) 369 (1.57) 3207 (11.00)

Family economic status

Good 7.06 (3.52) 826 (3.79) 6.02(2.55) 3.16 (1.40) 241 (151) 3.06 (1.44) 3100 (10.26)
Medium 7.75 (4.03) 865 (3.70) 6.74(3.03) 331 (201) 215 (1.13) 377 (1.54) 33.71(12.01)
Poor 817(373) % 9.67(3.55) ** 6.9 (2.78) 3.88(1.72) 260 (1.11) 397(1L70)  39.07 (13.13)**

Single-parent/reorganized family
Yes 8.4 (4.23)** 9.94 (4.12)** 6.98 (248) 4.14 (1.43)** 274(119) 486(121)  39.04 (12.21)*
No 7.18(3.80) 818 (3.84) 6.19(201) 3.10(118) 218 (1.22) 278(1.81) 3021 (11.00)
Home address
Village 8.14(3.22) 9.19(4.09) 6.83(3.02) 319(121) 217(1.23) 3.18(1.23) 3414 (12.20)
City 788 (351) 940 (3.59) 6.11(3.42) 380 (152) 286 (1.52) 388 (1.50) 3289 (13.11)

Data in black indicates statistical significance. *p<0.05, **p <0.01





OPS/images/fpubh-12-1449391-g003.jpg
ww
i

'
—
'
—a—,
'
L
'
'
a0
—a—!
'

—

58
" 2
.
' WM
4 =
'
S ®owomaono
I I IR I
(19 %S6)oney sppo






OPS/images/fpubh-12-1449391-g004.jpg
1e;





OPS/images/fpubh-12-1449391-t003.jpg
Depression PTSD

Variables OR (95%Cl) OR (95%ClI)
Gender

Male 1 1

Female 027 009 1.26 (110, 1.69) <0.01 021 008 120(1.07,1.55) <001
Nationality

Han 1

Ethnic minority 022 006 1.17(1.05,1.67) 0.04

Average daily sleep time

>8h 1 1

<sh 064 om 132(1.09,1.73) <001 052 011 122(097,1.89) <001
Physical activity

Low 1 1

Medium ~064 009 051(0.42,091) <0.01 ~0.16 014 045 (0.37,081) <001

-4 on 0.47(0.32,099) <0.01 ~084 013 041(032,095) <001

Smoking

Yes 1 1

No 024 007 1.14(0.72,149) 003 034 007 115(062,1.36) 004
Family economic status

Good 1 1

Medium 009 006 0.93(0.85,1.01) 014 0.08 010 0.95 (0,88, 1.13) 018

Poor 107 o2 151 (1.18,3.22) <0.01 121 012 140 (1.48,3.02) <001
Single-parent/reorganized family

No 1 1

Yes 094 005 212(1.22,3.54) <0.01 121 021 184 (098, 2.13) <001
Life events

Low 1 1

Average on 011 L11(095,121) 019 013 010 0.96 (091, 1.15) 012

Medium 028 012 1.27 (1,09, 291) <0.01 024 014 117 (101, 2.21) 004

High 0.48 0.10 2.31(1.36,4.29) <001 115 021 2.10(1.36,3.89) <0.01
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