Psychology Research and Behavior Management Dovepress
Taylor & Francis Group

ORIGINAL RESEARCH

Perceived Stress and Depression Among College
Students in Shanghai: Psychological Resilience as
a Potential Protective Factor Across Physical
Activity Levels in a Cross-Sectional Study

Bing Liu"?, Yueyi Jia', Li Zeng®, Hui Qiu®, Xiangdong Meng®, Jiatian Qi'*®, Qiaoli Xiao'"?, Jingjing Li'"*

'Physical Education College, Shanghai University, Shanghai, People’s Republic of China; 2Sports Science Research Center, Shanghai University, Shanghai,
People’s Republic of China; 3School of Sports Science and Engineering, East China University of Science and Technology, Shanghai, People’s Republic of
China; *School of Physical Education, Shanghai University of Traditional Chinese Medicine, Shanghai, People’s Republic of China; 5Student Affair Office,
Shanghai University, Shanghai, People’s Republic of China; ®School of Economics Shanghai University, Shanghai University, Shanghai, People’s Republic
of China

Correspondence: Bing Liu; Jingjing Li, Physical Education College, Shanghai University; Sports Science Research Center, Shanghai University, No. 99,
Shangda Road, Baoshan District, Shanghai, People’s Republic of China, Email tyliubing@ | 63.com; st08lijingjing@ |26.com

Introduction: Depression has emerged as one of the most prevalent mental health disorders among Chinese college students,
significantly impacting the development of higher education in China. The intervention and prevention of depression have become key
priorities for the Chinese government.

Participants and Methods: This study utilized the International Physical Activity Questionnaire (IPAQ), the Perceived Stress Scale
(PSS), the Psychological Resilience Scale (PRS), and the Center for Epidemiological Studies-Depression Scale (CES-DS). It focused
on college students from two universities in Shanghai, China, which have been identified by the Center for Epidemiological Studies as
having high incidence of depression. The research investigated the mechanisms through which enhanced psychological resilience
mitigates perceived stress and depressive symptoms across different levels of physical activity.

Results: The results reveal that psychological resilience mediates the relationship between perceived stress and depression in college
students, irrespective of whether their physical activity levels are low, moderate, or high. However, significant differences were
observed in the mediating effect of psychological resilience on the relationship between perceived stress and depression across
different levels of physical activity. Psychological resilience demonstrates a notably strong mediating effect among college students
engaged in high levels of physical activity. While the mediating effect remains significant under moderate levels of physical activity,
its strength is considerably lower. In college students with low levels of physical activity, the mediating effect is comparatively
weakest.

Conclusion: These findings indicate that the mediating role of psychological resilience in the relationship between perceived stress
and depression varies across college students with different levels of physical activity. This underscores the importance for educational
authorities to implement measures that encourage college students to maintain higher levels of physical activity, thereby enhancing
their psychological resilience and effectively mitigating perceived stress and depression among this population.
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Introduction

Depression is a significant global public health issue. Data from the World Health Organization (WHO) indicates that
depression has emerged as the most prevalent disease of the 21st century, severely impacting the physical and mental
health of individuals worldwide." Among the individuals suffering from depression, college students represent a notably
high proportion. Given the distinctive dual relationship between family and society in China, the college years represent
a transitional period in which most students move from the family context into broader social life. Dependence on the

https://doi.org/10.2147/PRBM.S569244 Psychology Research and Behavior Management 2026:19 569244 |
Received: 21 September 2025 © 2026 Liu et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
Accepted: 27 January 2026 AT 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing the work
Published: 8 February 2026 you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For

permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Liu et al

family and uncertainty about social competition may increase vulnerability to depression.” Consequently, depression has
become a prominent mental health issue among contemporary Chinese college students. According to data from the
National Depression Blue Book, a relatively high proportion of college students experience at least mild depression.
Depression can lead to interpersonal communication disorders among college students, manifesting as heightened or
diminished nervous activity, fatigue, difficulties in concentration, and a reduced enthusiasm for both academic and
personal life. In severe cases, affected students may experience anorexia, insomnia, and suicidal ideation.>”
Epidemiological evidence suggests that in Shanghai—a city at the forefront of China’s economic development—
depression has become the primary health concern among university students. This may be attributable both to the
spillover of intensified competition driven by rapid economic growth and to the tension and uncertainty associated with
social crowding that extends into university campuses.® The pattern of depression among Chinese university students,
exemplified by those in Shanghai, has drawn substantial attention from Chinese scholars. Existing studies have generally
highlighted prevention and regulation strategies such as early educational initiatives, timely interventions targeting social
cognition, coordinated efforts among universities, families, and broader society, and the provision of greater mental
health staffing and psychological intervention resources.” ° However, depression, as a complex social phenomenon
influenced by the unique characteristics of Chinese social culture, remains inadequately understood, which complicates
our ability to fully comprehend the underlying nature of depression among college students. Research on this issue,
whether focusing on early intervention or addressing the actual depressive states of college students, has generally been
passive, with approaches and methodologies that are relatively limited and simplistic.

Literature Review

Previous studies on depression among Chinese college students have primarily focused on the causes of depression
through the lenses of stressful life events, stressors, and coping styles.'®'? These external factors have significantly
contributed to the understanding of depression in this demographic. However, due to the considerable individual
differences in how college students perceive stressful life events, their experiences of stress vary significantly. As
a result, the impact of stressful events on individuals differs depending on their subjective perceptions.'® Students who
are more sensitive to stress or perceive higher levels of stress are more likely to experience negative emotions when
confronted with stressful situations.'* If students believe that a particular stressful event persists over time, it can lead to
the unconscious emergence of depression.'>'® Empirical studies indicate that perceived stress, an internal psychological
experience, positively predicts depression among college students.'”'® Therefore, investigating the influence of per-
ceived stress on depression is essential for reducing and preventing depression among college students.

Although existing studies have demonstrated that perceived stress can influence depression among college students,
the mechanisms through which perceived stress affects depression remain unclear. Therefore, it is imperative to further
investigate the mediating mechanisms by which perceived stress impacts depression in this demographic. This explora-
tion aims to elucidate how perceived stress contributes to depression among college students.'® Perceived stress refers to
the psychological response an individual generates upon recognizing threatening stimuli in their environment and
subsequently undergoing cognitive processing and evaluation.”>* The psychological systems model posits that when
individuals perceive external threats, their responses to stressful events are influenced by internal factors, such as
cognitive levels and willpower.”>** According to this model, an individual’s coping capacity is often contingent upon
the strength of their psychological resilience.” Psychological resilience, also referred to as psychological flexibility, is an
individual’s ability or trait to effectively manage stress, setbacks, and trauma.”® Psychological resilience, as a positive
personality trait and psychological ability, not only aids individuals in maintaining a healthy mental state amidst pressure
and setbacks but also enhances the willpower, determination, and self-control of college students. This resilience
promotes personal growth and holistic development.”’ The integrative psychological resilience model posits that
individual processes, such as selective perception and cognitive reorganization, significantly impact resilience.
Moreover, perceived stress can effectively enhance the psychological resilience of college students through positive
external influences.”® Empirical studies demonstrate a significant negative correlation between perceived stress and
psychological resilience among college students; specifically, higher levels of perceived stress correspond to lower levels
of resilience.”® Additionally, research indicates that psychological resilience negatively predicts depression in college
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students, meaning that greater resilience is associated with a lower likelihood of experiencing depression.*’?

Individuals with high psychological resilience not only cope effectively with setbacks but also actively seek opportunities
for self-growth. They tend to maintain focus on their goals, exhibit confidence in their abilities, act decisively in
interpersonal relationships, possess a strong sense of control over their lives, and actively regulate their emotional states,
thereby mitigating perceived stress>> and further reducing the incidence of depression. Thus, perceived stress may elevate
the levels of depression among college students by diminishing their psychological resilience. Consequently, this study
proposes Hypothesis 1: Psychological resilience serves as a mediating factor between perceived stress and depression in
college students.

The interactive model of psychological resilience proposes that the presence of protective psychological factors
mitigates the impact of dangerous or stressful events, compared to circumstances in which such factors are absent or
minimal. These protective factors serve as a form of psychological immunity, shielding individuals from the adverse
effects of stress and adversity. According to Masten (2001),>* a range of protective factors emerges across different
stages of psychological development, each varying in the degree of immunity it provides. These factors continuously
promote resilience, thereby supporting psychological development and alleviating depressive symptoms. A pertinent
question arises: how can protective factors be enhanced to improve the psychological resilience of college students?
Extensive research has been conducted on this issue. Some scholars argue that prosocial behaviors significantly
enhance the psychological resilience of college students.®> Others suggest that a positive perception of social support
among college students contributes to their psychological resilience.*® Furthermore, many Chinese scholars advocate
that active participation in various school and social practice activities is essential for improving the psychological
resilience of Chinese college students.”’” However, these perspectives often overlook a fundamental truth: the
influence of external factors can only be realized through the regular internal reflections and feelings of college
students, which lead to an understanding and assessment of their psychological resilience. Transactional Model of
Stress and Coping conceptualizes stress as a dynamic person—environment transaction: whether an event becomes
stressful depends less on the event itself than on how individuals appraise it and the coping strategies they
subsequently deploy.®® In this framework, physical activity may foster a more challenge-oriented appraisal style,
attenuate stress reactivity, and facilitate more adaptive coping responses, including problem-focused coping, emotion
regulation, and recovery-promoting strategies.>® Research findings across various disciplines also indicate that the
level of physical activity among college students is a significant indicator of their psychological resilience on campus.
Furthermore, during their college years, students have ample time and access to facilities for engaging in physical
activities, which positions them to cultivate psychological resilience.*” Studies demonstrate a significant positive
correlation between physical activity levels and the psychological resilience of college students. Notably, students
participating in high and moderate levels of physical activity exhibit significantly higher psychological resilience
compared to those engaged in low levels of physical activity. Moderate-intensity physical activity has been shown to
effectively enhance the mental health and resilience of college students.*' Additionally, physical activity positively
influences the brain’s structure and function in college students, facilitating improved top-down self-regulation.
Particularly for students who cultivate a habit of regular physical activity, there is a marked reduction in psycholo-
gical issues.*?

Drawing on the theoretical framework outlined above, the following hypotheses are proposed. Hypothesis 2
posits that the moderating role of psychological resilience in the relationship between perceived stress and
depression varies at different levels of physical activity. Specifically, H2-1 proposes that at high levels of physical
activity, psychological resilience significantly and positively predicts reductions in depression by buffering per-
ceived stress. H2-2 suggests that at moderate levels of physical activity, psychological resilience maintains
a positive but comparatively weaker predictive effect. H2-3 posits that at low levels of physical activity, psycho-
logical resilience does not exert a predictive effect in mitigating depression through the reduction of perceived
stress. Based on the interrelations among these variables, this study proposes a hypothetical model, illustrated in
Figure 1.
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Psychological Resilience

Perceived Stress Depression

Figure | Hypothetical Model of Perceived Stress and Psychological Resilience Influencing Depression in College Students.
Note: Letters, such as a, b, ¢, denote the coefficients for each path.

Methods

Subjects and Procedures

Following the ethical approval from the Ethics Committee of Shanghai University (No. ECSHU 2025-019) in accor-
dance with the Declaration of Helsinki, this research was conducted using a convenience sampling method. Initially, the
theoretical framework of this study was collaboratively developed based on the International Physical Activity
Guidelines, Stress Adaptation Theory, and Psychological Resilience Theory. A model was established that centers on
psychological resilience as a mediating factor across different levels of physical activity, leading to the formulation of
two research hypotheses. Second, the questionnaire was distributed to students from two well-known universities in
Shanghai identified by the epidemiological survey center as having relatively high prevalence of depression. The center
noted that, although the prevalence of depression among university students in Shanghai has shown a year-by-year
upward trend, students in science- and engineering-oriented institutions may face the fastest growth in depression rates.
This is likely because these universities typically involve higher academic pressure, students generally spend less time in
physical activity than those in other types of institutions, and overall levels of prosocial behavior and self-compassion
tend to be lower in this group.*® Accordingly, this study selected two prestigious, science- and engineering-oriented
universities in Shanghai as the target institutions and conducted the survey via Wenjuanxing, an online questionnaire
platform. Approval was obtained from college administrators, faculty members, and participating students at both
universities. The survey emphasized that participation was voluntary and that responses would be kept confidential
and collected anonymously. Before the questionnaire is officially distributed, participants should be informed of the
research purpose and precautions using a standardized guiding language. Additionally, subjects are required to sign the
informed consent form online. Following the online distribution, a total of 2019 questionnaires were collected. After
excluding questionnaires completed in less than 100 seconds and those with identical answers for five consecutive
questions, 1846 valid questionnaires were retained, resulting in an effective recovery rate of 91.43%. Among the valid
responses, 827 were from male students, accounting for 44.8%, while 1019 were from female students, representing
55.2%. The majority of participants were aged between 18 and 21 years. Subsequently, SPSS 26.0 was employed to
conduct common method bias test on the data, as well as descriptive statistics and correlation analysis for each variable.
Based on these analyses, Amos 26.0 was utilized to construct a structural equation model to test the mediating role of
psychological resilience in the relationship between perceived stress and depression among college students, which forms
the conclusion of this study.

Measurement Tools

International Physical Activity Questionnaire (IPAQ)

The physical activity levels of college students were assessed using the International Physical Activity Questionnaire-
Short Form (IPAQ-SF).** This scale has been widely used among Chinese college students to assess physical activity
levels and has received broad scholarly recognition over the past two decades of research in this population. Accordingly,
we consider this scale appropriate for the present study. The rationale for employing a short questionnaire is to facilitate
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the investigation of a large sample size, as college students possess the cognitive ability to respond to concise questions
and can easily self-assess their physical activity levels. The IPAQ-SF comprises seven items designed to evaluate the
frequency (days per week) and duration (minutes per day) of various intensities of physical activities performed for at
least 10 minutes over the past seven days. The scale covers three categories of physical activity—High-, moderate-, and
low-intensity—corresponding to metabolic equivalent (MET) values of 8.0, 4.0, and 3.3, respectively. Based on the
frequency (days) and duration (minutes) of each activity recorded in the questionnaire, weekly total physical activity for
each participant was calculated by combining these values with the corresponding MET scores using the following
formula (MET-min/week): Total physical activity = (low-intensity minutes x days x 3.3) + (moderate-intensity minutes x
days x 4.0) + (High-intensity minutes % days x 8.0). According to the classification criteria for physical activity levels,
the sample was divided into high, moderate, and low physical activity groups. The specific grouping procedures are

presented in Table 1.%°

Perceived Stress Scale (PSS)

The Perceived stress Scale, developed by Cohen et al *® and subsequently revised by Chinese scholars for college
students within the Chinese context,”? was utilized in this study. This scale primarily assesses the perceived stress of
college students over the past month. It comprises eight items that include both positive and negative indicators, such as
“Recently, I have frequently felt that unexpected events have occurred, which has caused me distress”, “Recently, I have
found myself feeling very unhappy and unable to control my emotions”, and “I often feel that I can effectively manage
my time”. During the reliability and validity analyses, items with corrected item—total correlation (CITC) values below
0.40 were removed, such as “I often feel that difficulties are piling up and I cannot overcome them”. A five-point Likert
scale was employed, with scores ranging from 1 to 5, corresponding to “completely non-compliant” to “completely
compliant”. After transforming the negative indicators, a higher total score indicates a greater perceived stress and
a heightened sense of loss of control. The results of the confirmatory factor analysis indicated a good model fit: y*/df =
2.992, root mean square error of approximation (RMSEA) = 0.033, comparative fit index (CFI) = 0.998, goodness of fit
index (GFI) = 0.996. The Cronbach’s a coefficient for the scale was 0.948.

Psychological Resilience Scale (PRS)

The Chinese version of the Psychological Resilience Scale, developed by Connor and Davidson®’ and revised by Yu,**
was utilized in this study. This scale comprises a total of 25 items specifically designed to align with the characteristics of
the Chinese population. Sample items include: “When changes occur, I can adapt” and “Having endured trials, I have
become stronger”. The scale employs a 5-point Likert scoring system, with scores ranging from 1 to 5, corresponding to
“completely inconsistent” and “completely consistent”, respectively. A higher score reflects a greater level of psycho-
logical resilience among subjects. Results from confirmatory factor analysis indicated a good model fit: ¥*/df = 3.105,
RMSEA = 0.034, CFI = 0.995, GFI = 0.991. The Cronbach’s a coefficient for the scale was 0.925.

Table | Classification Criteria for Physical Activity Levels

Category | Criteria

High Meeting either of the following two criteria:

|. Engaging in high-intensity physical activity for 23 days per week, with a total weekly physical activity level of 21500 MET-min/week;
2. Engaging in any combination of walking, moderate-, or high-intensity physical activity for 27 days per week, with a total weekly
physical activity level of 23000 MET-min/week.

Moderate Meeting any one of the following three criteria:

I. Engaging in high-intensity physical activity for at least 20 minutes per day for 23 days per week;

2. Engaging in moderate-intensity physical activity and/or walking for at least 30 minutes per day for 25 days per week;

3. Engaging in any combination of walking, moderate-, or high-intensity physical activity for 25 days per week, with a total weekly
physical activity level of 2600 MET-min/week.

Low Meeting either of the following two criteria:

I. Reporting no physical activity;

2. Reporting physical activity that does not meet the criteria for moderate or high levels.
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Center for Epidemiological Studies-Depression Scale (CES-DS)

This scale, developed by Radloff*” and revised by Zhang et al,>® is primarily utilized to evaluate the depressive emotions
or moods of subjects over the past week. It consists of 20 items that include both positive and negative indicators, such as
“Some things that usually don’t bother me now also bother me”, “Recently, I have been particularly reluctant to eat”, and
“Recently, I always feel that people are very friendly to me”. The scale employs a 5-point Likert scoring method, where
responses range from “completely inconsistent” to “completely consistent”, scored from 1 to 5, respectively. Following
score conversion, a higher score indicates a greater likelihood of the individual experiencing depressive symptoms.
Results from confirmatory factor analysis indicated a good model fit: x*/df = 3.941, RMSEA = 0.040, CFI = 0.998, GFI =
0.992. The Cronbach’s a coefficient for the scale was 0.948.

Data Analysis

First, descriptive statistics and correlation analyses were conducted using SPSS 26.0. Path analysis was then performed in
AMOS 26.0. Model fit was evaluated using the chi-square test and commonly adopted fit indices, with acceptable thresholds
defined as xz/df <5, RMSEA < 0.050, CFI > 0.900, and GFI > 0.900.>' Based on the AMOS path analysis, direct and indirect
effects (calculated as the product of path coefficients) were examined,” to assess whether psychological resilience mediates
the association between perceived stress and depression among college students across different levels of physical activity.

Results

Common Method Deviation Analysis

In this study, data were collected through questionnaires utilizing a self-reporting method. Common method biases may
be present; therefore, an analysis for common method bias was conducted using the Harman single-factor test. The
results indicated that the variance explained by the first factor was 36.349% (29.671% after rotation), which does not
exceed the critical threshold of 40%. This finding suggests that there is no serious common method bias in this study.

Descriptive Statistics

Using SPSS 26.0 for statistical analysis, we examined the demographic indicators of the samples based on the different
levels of physical activity reflected in the data (Table 2). There is a significant positive correlation between perceived
stress and depression among college students at different levels of physical activity. Conversely, perceived stress exhibits
a significant negative correlation with psychological resilience, while psychological resilience is also significantly
negatively correlated with depression among college students (Table 3).

Analysis of Variance for Perceived Stress, Psychological Resilience, and Depression
Among College Students at Different Levels of Physical Activity

After controlling for covariates such as age, sex, and grade, we examined the normality of the data and the homogeneity
of variances. The Shapiro—Wilk test indicated p values of 0.817, 0.891, and 0.882, all exceeding 0.05, suggesting that the
data met the assumption of normality. The test for homogeneity of variances also yielded p values greater than 0.05,
indicating that the assumption of equal variances was satisfied. A multivariate analysis of variance was conducted to
statistically examine differences in psychological scale scores at different levels of physical activity. The results indicate
significant differences in perceived stress, psychological resilience, and depression among college students participating
in different levels of physical activity (Table 4).

Table 2 Demographic Characteristics (N=1846)

Characteristics Distribution Sample | Percentage (%)
Physical Activity Level High Physical Activity (HPA) 393 21.3
Moderate Physical Activity (MPA) 457 24.8
Low Physical Activity (LPA) 996 54
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Table 3 Descriptive Statistics, Correlation Analysis, and Average Variance Extracted (AVE)
Results Across Different Physical Activity Levels (N = 1846)

Physical Activity Level | Variable M sD | (D) 2) 3)
HPA (1) Perceived Stress 235 | 1.04 | 0.724%

(2) Psychological Resilience | 3.85 | 0.87 | —0.393* | 0.498%

(3) Depression 1.83 | 0.65 | 0.695% | —0.409%* | 0.549*
MPA (1) Perceived Stress 1.94 | 097 | 0.695*

(2) Psychological Resilience | 3.07 | 0.70 | —0.244** | 0.638"

(3) Depression 1.84 | 0.65 | 0.532% | —0.270% | 0.656"
LPA (1) Perceived Stress 2.59 | 0.34 | 0.686"

(2) Psychological Resilience | 1.67 | 0.72 | —0.452%* | 0.574%

(3) Depression 3.98 | 0.62 | 0.661% | —0.536% | 0.535"

Notes: N = 1846. Off-diagonal values are Pearson correlation coefficients (r). Values marked with * indicate the average
variance extracted (AVE) for each construct. ¥ p < 0.01.

Abbreviations: M, mean; SD, standard deviation; HPA, high physical activity; MPA, moderate physical activity; LPA, low
physical activity.

Table 4 Means of Perceived Stress, Psychological Resilience, and Depression by Physical Activity Level: One-Way ANOVA Results

HPA (MtSD) | MPA (MtSD) | LPA (MtSD) F p Post-Hoc Comparisons
Perceived Stress 2.35%1.04 1.94+0.97 2.59+0.34 6.40 0.002 | LPA vs MPA¥*, LPA vs HPA*, MPA vs HPA*
Psychological Resilience 3.85+0.87 3.07+0.70 1.67+0.72 28.63 | p<0.001 | LPA vs MPA*, LPA vs HPA*, MPA vs HPA*
Depression 1.83+0.65 1.84+0.65 3.98+0.62 4.40 0.012 | LPA vs MPA¥*, LPA vs HPA*, MPA vs HPA*

Notes: Values are presented as mean * standard deviation (M £ SD). F statistics are from one-way ANOVAs comparing scale scores across physical activity groups. *p < 0.05.
Abbreviations: HPA, high physical activity; MPA, moderate physical activity; LPA, low physical activity.

Path Analysis

The structural equation model examining the effects of perceived stress and psychological resilience on depression
among college students demonstrated a good fit, with the following indices: y*/df = 3.350, p > 0.05, RMSEA = 0.036,
CFI = 0.982, and TLI = 0.976. Based on the structural model constructed according to the research hypotheses, the
results indicated that, irrespective of physical activity levels, perceived stress significantly and negatively affected the
psychological resilience (r = —0.283, t = —18.467, p < 0.001). Furthermore, psychological resilience significantly and
negatively affected depression (r = —0.502, t = —19.850, p < 0.001). These findings suggest that psychological resilience
mediates the relationship between perceived stress and depression among college students (Figure 2). The indirect effect
was calculated as a x b = (—0.27) x (—0.25) = 0.06, where a and b represent the path coefficients from perceived stress to
psychological resilience and from psychological resilience to depression, respectively. That is, across different levels of
physical activity, psychological resilience accounted for an approximately 6% mediating effect in the relationship
between perceived stress and depression. Therefore, H1 was supported.

Path coefficients differed across college students with different physical activity levels, indicating that the mediating
effect of psychological resilience in the relationship between perceived stress and depression is not uniform across
activity groups. Among students with high levels of physical activity, perceived stress significantly and negatively
affected psychological resilience (r = —0.320, t = —9.806, p < 0.001), and psychological resilience significantly and
negatively affected depression (r = —0.366, t = —7.343, p < 0.001) (Figure 3). The indirect effect was a x b = (—0.78) x
(—0.66) = 0.52, suggesting that under high levels of physical activity, psychological resilience accounted for a 52%
mediating effect in the association between perceived stress and depression. For students with moderate levels of
physical activity, perceived stress also significantly and negatively affected psychological resilience (r = —0.272, t =
—15.445, p < 0.001), and psychological resilience significantly and negatively affected depression (r = —0.194, t =
=7.572, p < 0.001) (Figure 4), but the indirect effect was smaller: a x b = (=0.56) x (-0.43) = 0.24, indicating a 24%
mediating effect. Among students with low levels of physical activity, perceived stress significantly and negatively
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Perceived Social Support

a(-0.27%**) b(-0.25%**)

c(0.42%**)

Perceived Stress Depression

Figure 2 Path coefficients of Perceived Stress and Psychological Resilience Influencing Depression in College Students.
Notes: Path model of perceived stress and perceived social support influencing depression in college students. The values in parentheses on each arrow indicate the path
coefficient and its significance level (paths g, b, and ¢). *** p < 0.001.

Perceived Social Support

b(-0.66%+*)

a(-0.78***)

(0.44%*%)

Perceived Stress Depression

Figure 3 Path coefficients of perceived stress and psychological resilience on depression at high levels of physical activity.
Notes: Path model of perceived stress and perceived social support influencing depression in college students at high levels of physical activity. The values in parentheses on
each arrow indicate the path coefficient and its significance level (paths g, b, and c). ** p < 0.001.

Perceived Social Support

b(-0.43%+%)

a(-0.56***)

(0.50***)

Perceived Stress Depression

Figure 4 Path coefficients of perceived stress and psychological resilience on depression at moderate levels of physical activity.
Notes: Path model of perceived stress and perceived social support influencing depression in college students at moderate levels of physical activity. The values in
parentheses on each arrow indicate the path coefficient and its significance level (paths g, b, and ¢). *** p < 0.001.

affected psychological resilience (r = —0.195, t = —3.200, p < 0.002), and psychological resilience significantly and
negatively affected depression (r = —0.182, t = —=2.201, p < 0.029) (Figure 5). The indirect effect was a X b = (—0.21) x
(—0.20) = 0.04, suggesting only a 4% mediating effect. Overall, these patterns indicate substantial differences in the
mediating role of psychological resilience across physical activity levels (Table 5). Accordingly, H2-1 and H2-2 were
supported, whereas H2-3 was not supported.
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Perceived Social Support

a(-0.21**)

c(0.56***)

Perceived Stress Depression

Figure 5 Path coefficients of perceived stress and psychological resilience on depression at low levels of physical activity.
Notes: Path model of perceived stress and perceived social support influencing depression in college students at low levels of physical activity. The values in parentheses on
each arrow indicate the path coefficient and its significance level (paths g, b, and c). ***p<0.001, **p<0.01, *p<0.05.

Discussion
The Mediating Role of Psychological Resilience at Different Levels of Physical Activity

Depression is a prevalent psychological issue among college students globally, with the situation being particularly
severe among Chinese college students.’® Recent studies have explored depression within the framework of the
Diathesis-Stress Theory, proposing that exposure to stressors can elicit depressive symptoms, particularly among
individuals with preexisting vulnerabilities.>® Although Chinese college students are exposed to diverse stressors,
these are predominantly reflected in academic competition, employment pressure, pursuit of awards and honors, and
interpersonal relationships. Importantly, such stressors rarely occur in isolation but tend to manifest as a composite of
multiple pressures.”® The impact of these stress factors, however, is contingent upon an individual’s perception of stress.
Prior research has demonstrated significant individual differences in perceived stress, indicating that people vary
considerably in their sensitivity and responses to stressors.'> Consequently, this study investigates the internal mechan-
isms influencing depression from the perspective of perceived stress among college students in Shanghai. Findings reveal
that higher levels of perceived stress correlate with increased levels of depression among college students, aligning with
previous research.>® %

Based on the established relationship between perceived stress and depression, this study further explores the
mediating role of psychological resilience in the relationship between perceived stress and depression among college
students. The results demonstrate that the higher the level of psychological resilience among college students, the less
likely they are—at least in terms of the overall trend—to exhibit depressive symptoms. This finding is in line with prior
studies.”” Furthermore, this research supports Richardson’s®” Theory of Psychological Resilience, suggesting that all
college students possess a certain degree of perceived stress, which is generally linked to their psychological resilience.
Additionally, students with higher levels of psychological resilience are less likely to exhibit depressive symptoms. This

observation is consistent with earlier research.’%32

Table 5 Standardized Path Coefficients and Indirect Effects for the Perceived
Stress—Depression Pathway via Psychological Resilience Across Physical
Activity Levels

Physical Activity | Perceived Stress Resilience Indirect Effect
Level — Resilience (a) | — Depression (b) (axb)
Total —0.27%%* —0.25%%* 0.06
HPA —0.78%%* —0.66%+* 0.52
MPA —0.56%%* —0.43%%* 0.24
LPA —0.21%* —0.20* 0.04

Notes: All coefficients are standardized estimates (B) from structural equation models. a = path
from perceived stress to psychological resilience; b = path from psychological resilience to depres-
sion. The indirect effect is calculated as axb. ***p < 0.001, **p < 0.01, *p < 0.05.
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According to the Theory of Psychological Resilience, resilience functions as a positive psychological protective factor.
High levels of psychological resilience can effectively buffer against the emergence of negative emotions and reduce
individuals’ sensitivity to perceived stress, thereby serving as a protective psychological mechanism against depression. The
present findings support a widely accepted view that, when conceptualized as a personality trait, psychological resilience can
shield individuals from the adverse psychological effects of stress or challenging circumstances, and thus acts as a key
promotive factor for mental health.°*®' The results of this study align closely with previous research, indicating that
individuals with high psychological resilience exhibit less negative emotion and possess enhanced recovery abilities under
stress.®%® This observation supports the conditional model of psychological resilience, which posits that certain individual
traits can mitigate the adverse effects of risk factors.** Traits such as tenacity, self-reliance, and optimism empower
individuals to actively seek solutions, navigate challenges, and embrace difficulties, thereby reducing the detrimental impact
of risk factors on their well-being and fostering greater adaptability and development. The findings suggest that psycholo-
gical resilience is not only a beneficial personal trait but also a crucial psychological protective factor that shields individuals
from the adverse effects of perceived stress, making them less susceptible to depression and promoting effective adaptation.
This underscores the notion that psychological resilience, as a positive health attribute for college students, can be cultivated
through specific strategies in their daily academic and personal lives. Particularly in challenging situations, the development
of persistent willpower can significantly enhance the mental health of college students and contribute to lowering their risk of
depression. This assertion is supported by numerous intervention studies focused on enhancing the psychological resilience
of college students.®> ¢’

Education authorities and higher education institutions should not only strive to provide employment resources for
college students but also cultivate their abilities through multiple channels and reduce their perceived stress.
Additionally, they must strengthen the development of college students’ psychological resilience through targeted
interventions. Enhancing the psychological resilience of college students should be prioritized as a key objective for
promoting mental health. Particular attention should be given to increasing the physical activity levels of contemporary
Chinese college students.®® Prior research suggests that the university period is a crucial stage for developing regular
exercise habits.®” Although Chinese educational discourse has long emphasized the holistic ideal of “moral, intellec-
tual, physical, aesthetic, and labor education”, in practice, an exam-oriented evaluation system and intensifying
academic competition have substantially compressed opportunities for physical activity during childhood and
adolescence.””’" Beyond the formally scheduled school physical education classes, students’ after-school time is
increasingly occupied by academic study and subject-based tutoring, such that physical activity in early socialization is
frequently diluted, instrumentalized, and even marginalized.”* As a result, many students arrive at university with
a developmental experience characterized by a low baseline of established physical-activity habits. Even though
university life typically affords greater time autonomy and freedom of activity choice, the absence of long-term habit
formation may lead students to remain physically inactive in this more permissive environment. This, in turn, reduces
opportunities for physical activity to function as a pathway for psychological resource building and stress regulation,
thereby weakening a practically important route to enhancing psychological resilience.”> Notably, as early as the
beginning of the twentieth century, Cai Yuanpei argued that “a complete personality begins with physical education”,
presciently underscoring the foundational value of physical activity in cultivating well-rounded personal
development.”* Unfortunately, amid China’s rapid socioeconomic transformation and escalating educational competi-
tion, academic achievement has been disproportionately privileged, and the educational role of physical activity has, to
varying degrees, been consciously or unconsciously overlooked.”

Although existing evidence generally indicates that physical activity among university students is not only
a key means of strengthening psychological resilience but also an effective approach to reducing depressive
symptoms, substantial heterogeneity in physical activity levels persists due to differences in prior participation
histories and habit formation.”® Such heterogeneity may further shape both the strength and the pathways through
which psychological resilience operates within the perceived stress—depression association, suggesting the need to
incorporate a moderating perspective of physical-activity habits/levels into mechanistic models to more precisely
explain between-group differences in psychological adaptation.
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The Mediating Effect of Psychological Resilience on Perceived Stress Affecting

Depression in College Students at Different Levels of Physical Activity

Previous studies have demonstrated that physical activity exerts a negative prediction on depression among college
students.”””® Research in sports psychology indicates that college students can enhance their physical and mental health
through moderate participation in physical exercise, which is widely recognized as an effective intervention for depression.”’
However, the psychological mechanisms underlying the impact of physical activity on depression among college students
remain inadequately explored. Specifically, this study aims to investigate whether variations in psychological resilience exist
among individuals engaged in different levels of physical activity, and how these variations may influence sensitivity to
perceived stress, ultimately affecting depression. This study centers on whether the mediating role of psychological resilience
differs across varying levels of physical activity. Most prior research has primarily focused on the straightforward pathway of
psychological resilience as a mediator between perceived stress and depression in college students.***!

Such studies indicate that psychological resilience, as a key mediating variable, should be taken seriously by
educators; however, they do not elucidate how to effectively enhance the psychological resilience of college students.
Some scholars have proposed various strategies for cultivating psychological resilience among college students from
different perspectives. Nevertheless, in the absence of standardized operational requirements, certain practices aimed at
improving psychological resilience are not sustainable.®” For instance, in some Chinese universities, educators encourage
students to actively engage in various volunteer activities. While these initiatives aim to alleviate students’ perceived
stress and enhance their psychological resilience through volunteer experiences, they often fail to facilitate the transfor-
mation of these experiences into improved internal resilience due to external organizational constraints. This limitation
may be partly attributable to the fact that volunteer activities have not yet been incorporated into compulsory curricular
requirements in most Chinese universities, and their planning and implementation often lack sufficient structure and
continuity, thereby constraining their effectiveness in strengthening college students’ psychological resilience.®>**
Additionally, some universities attempt to bolster students’ capacity to withstand setbacks and reduce their perceived
stress through team-based scientific and technological activities.*>*® However, the rising incidence of depression among
college students suggests that these approaches have yet to achieve substantial improvements in students’ psychological
well-being. Physical activity is widely acknowledged as an effective intervention for alleviating depression among
college students in Chinese universities. Although physical activity is widely recognized in Chinese universities as an
effective approach to alleviating depression among college students, the strong covert nature of depression means that
affected students are often dispersed across different disciplines and majors. As a result, it is difficult for universities to
deliver targeted, centralized interventions for this population. In practice, institutions can only make a broad, less precise
judgment that moderate levels of physical activity may help reduce depressive symptoms among college students.*'
Consequently, it is imperative to conduct a large-scale study to analyze the mediating effect of psychological resilience
on the relationship between perceived stress and depression at different levels of physical activity. This research aims to
enhance our understanding of how varying levels of physical activity influence the alleviation of depressive symptoms
among college students.

This study shows that under different levels of physical activity, psychological resilience plays a certain mediating
role in the influence of perceived stress on depression among college students. These findings align with previous
research that indicates physical activity influences depression in college students.*’*® However, the effects of psycho-
logical resilience differ across various levels of physical activity, revealing significant variations. Notably, differences in
physical activity levels impact college students’ sensitivity to perceived stress.”’*> Furthermore, these findings highlight
the varying degrees of psychological resilience’s intervention on depression, which is crucial for understanding how
Chinese college students can mitigate depression levels through active and effective physical engagement amidst
increasingly complex competitive pressures.

Theory of Objectified Body Consciousness posits that contemporary college students, in the face of competitive pressures,
actively engage with their objectified body consciousness. This engagement leads to the formation of specific body
representations in their academic and personal lives. Due to variations in these body representations, individuals cultivate
differing levels of body self-esteem.” The body self-esteem model suggests that an individual’s social evaluation of their body

Psychology Research and Behavior Management 2026:19 https: 11



Liu et al

is intricately linked to their self-esteem needs. In the context of intense academic and employment competition, the body shape
and weight of Chinese college students have become sources of individual stress. Consequently, a strong sense of body self-
esteem compels some college students to enhance their perceived stress and bolster psychological resilience through
participation in physical activities, thereby reducing levels of depression.”*

Therefore, based on the survey conducted in Shanghai, this study found that among college students with high levels
of physical activity, psychological resilience exerted a particularly strong effect within the pathway through which
perceived stress influences depression. In other words, students who engaged in physical activity with greater intensity,
longer duration, and higher frequency reported significantly lower perceived stress and markedly higher psychological
resilience. In comparisons with students at moderate and low physical activity levels, variance analyses further indicated
that the high physical activity group demonstrated the strongest negative association with depressive symptoms. These
findings are partly consistent with existing evidence.”> Some scholars have suggested that interventions for adolescent
depression are most effective at high levels of physical activity. Although this conclusion is supported by experimental
findings demonstrating a direct intervention effect of high physical activity levels on adolescent depression, the under-
lying mechanisms have not been clearly articulated.”® Conversations with Chinese college students who engage in high
levels of physical activity revealed that their primary motivation is to manage the various stressors arising from the
ongoing development of higher education institutions. Initially, these students exhibit low levels of physical activity
(such as walking), which gradually evolve into a pursuit of physical self-esteem. This progression leads to a continuous
enhancement of their physical activity capabilities, ultimately establishing a habit of high-level physical activity.

The transtheoretical model posits that individuals progress through various stages of motor behavior development,
serving as an authoritative framework for understanding the differing levels of physical activity among individuals. This
model is primarily influenced by four key elements: the stage of behavioral change, the process of change, self-efficacy,
and decisional balance.”” From the perspective of educational psychology, the cross-theoretical motor behavior model
aims to guide learners in comprehensively understanding the phased characteristics of motor behavior, thereby enhancing
their intrinsic motivation for physical self-esteem. This understanding helps alleviate the stress associated with social
congestion and bolsters psychological resilience.”® This study also found that among college students in the surveyed
universities in Shanghai, psychological resilience under moderate physical activity levels showed a positive and
significant effect in the pathway through which perceived stress influenced depression. However, compared with students
at high physical activity levels, this effect differed significantly. In other words, although moderate physical activity
appears to promote resilience and thereby buffer the impact of perceived stress on depression, the magnitude of this
protective effect is relatively smaller. Thus, while affirming the beneficial role of moderate levels of physical activity, our
findings suggest that students in this group may still need more effective training approaches, strategies, and supportive
measures to further progress toward higher levels of physical activity. For students with low levels of physical activity,
psychological resilience also exerted some influence in the perceived stress—depression link, but the overall effect was
weak. This pattern shows certain differences from existing research.”” An additional nuance in our findings is that
students in the high physical activity group reported slightly higher levels of perceived stress than those in the moderate
physical activity group, although this difference did not reach statistical significance in post-hoc tests. This pattern should
therefore be interpreted cautiously. One possible explanation is that some highly active students face additional time-
management demands when trying to reconcile intensive training or frequent exercise with a heavy academic workload,
which may offset part of the stress-buffering benefits of high activity. In competitive or performance-oriented contexts,
achievement pressure, concerns about selection, or fear of underperformance may also contribute to elevated stress
among highly active students.'® In addition, insufficient recovery or unstructured high-intensity participation could, for
a subset of students, be experienced as another source of strain rather than purely as a resource.'®" Finally, self-reported
estimates of physical activity may be subject to perception and recall biases, which could contribute to small mean
differences between the high physical activity and moderate physical activity groups.** Taken together, these considera-
tions suggest that more physical activity does not automatically translate into lower perceived stress for all students and
that the quality and context of high activity are likely to be important.'”> The improvement in depression among college
students at moderate levels of physical activity is consistent with the conclusions of this study.'® However, a key
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distinction is that existing studies primarily emphasize the direct effects of moderate physical activity on depression,
rather than its indirect influence through perceived stress responses.*!

Under conditions of low physical activity, psychological resilience still played a certain role in the relationship
between perceived stress and depression among college students, resulting in the hypothesis proposed in this study not
being fully supported. This may be attributed to the composition of the low physical activity group, which included both
students with low levels of physical activity and those who were completely sedentary (ie, not participating in any
exercise). Notably, students with low levels of activity accounted for 77.03% of this group. The relatively large
proportion of these students may have contributed to a slight enhancement in psychological resilience, suggesting that
as long as individuals are not entirely sedentary, even low levels of physical activity may exert a modest moderating
effect of psychological resilience in the relationship between perceived stress and depression.'®*'% Therefore, the
present study concludes that under conditions of low levels of physical activity (non-sedentary), psychological resilience
plays a significant mediating role in the impact of perceived stress on depression among college students, although the
magnitude of this effect is considerably weaker compared to that observed at moderate and high levels of physical
activity. Research further indicates that differences in the effectiveness of psychological resilience interventions across
varying levels of physical activity are largely attributable to environmental influences on college students.'®®

The Ecosystem Theory posits that an individual’s psychological development is inherently situated within a dynamic
interplay of internal and external environments. Internal psychological growth is influenced not only by the external
objective environment but also by the individual’s internal processes of acceptance, evaluation, and regulation. This
psychological state is characterized by continuous adjustment, adaptation, and balance, ultimately culminating in higher
developmental stages.'®” Consequently, at various stages of physical activity development, the differential impact of
psychological resilience necessitates that educators devise tailored advanced plans for college students, addressing their
specific physical activity levels to enhance psychological resilience. By incorporating heterogeneity in physical activity
levels into the proposed mechanism, this study innovatively formulates and empirically tests whether the perceived
stress—psychological resilience—depression pathway operates differentially across varying levels of physical activity,
thereby elucidating a context-sensitive mechanism through which perceived stress influences depressive symptoms
among college students via psychological resilience. This framework moves beyond the largely generalized treatment
of physical activity in prior research and clarifies the boundary conditions and theoretical significance of physical activity
as a salient contextual factor shaping the translation of psychological resources into mental health outcomes. Historically,
the values associated with physical education have not garnered significant social attention within China’s basic
education system.'®® This neglect is evident in the high prevalence of obesity and myopia among primary school
children.'® Aside from the physical education classes mandated by schools, these children typically do not engage in
extracurricular physical activities. Moreover, internet addiction has emerged as a pressing educational challenge for
children in contemporary China.''® The lack of physical activity often persists throughout childhood and adolescence and
continues into college, where, under the accumulation of multiple stressors, depression has become a widespread
phenomenon among university students.''’ Some scholars argue that improving the physical activity levels of college
students requires not only the implementation of organized and regular physical activities from a practical standpoint but
also the active promotion of the belief that “The cultivation of a complete personality begins with physical education”.”*
Furthermore, it is essential to strategically implement revitalization plans for the physical activities of children and
adolescents, fostering a shared responsibility among schools, society, and families.''> Additionally, the government
should increase financial investment to establish a foundation for the participation and support of children and
adolescents in physical activities.''> This comprehensive approach aims to enhance the physical activity levels of
children and adolescents in China and to cultivate qualified Chinese talents for global development.

Conclusion

In this cross-sectional study of college students from two universities in Shanghai, we examined how perceived stress,
psychological resilience, and depressive symptoms are related across different physical activity levels. Overall, perceived
stress was positively associated with depressive symptoms, whereas psychological resilience was negatively associated
with depression, suggesting that stress appraisal and internal psychological resources are closely linked to emotional
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well-being in this population. These patterns indicate that perceived stress remains a salient correlate of depressive
symptoms among Chinese college students and may be an important target for campus-based mental health efforts.

The association between perceived stress and psychological resilience, as well as the resilience—depression link,
appeared to vary across physical activity levels. In general, students with moderate to high levels of physical activity
showed a more favorable profile—lower perceived stress, higher psychological resilience, and lower depressive symp-
toms—than those with low activity. Within this pattern, higher perceived stress tended to be related to lower resilience,
and higher resilience tended to be related to lower depression, particularly among students with greater physical activity
engagement. By contrast, in the low-activity group these associations were weaker, suggesting that limited physical
activity may constrain the extent to which resilience can buffer the impact of stress on depressive symptoms. These
findings tentatively suggest that psychological resilience may function as a protective correlate in the perceived stress—
depression association, and that the strength of this resilience-mediated pathway may be sensitive to differences in
physical activity level.

Conceptually, the present findings support viewing physical activity as an important behavioral context for the
accumulation of psychological resources, positioning psychological resilience as a core resource-based construct, and
treating perceived stress as a proximal cognitive appraisal mechanism linking resources to emotional outcomes. Rather
than examining these factors in isolation, our results provide preliminary evidence for a resilience-mediated relationship
structure that differs across low, moderate, and high physical activity groups within a high-pressure urban university
setting.

Research Limitations

(1) This study primarily employed questionnaire surveys. Although college students generally have a fundamental
understanding of the questions and scales used, variations in their perceptions of physical activity can result in ambiguity
when assessing the intensity, frequency, and duration of these activities. Such ambiguity presents practical challenges for
the survey.

(2) This study focused on college students from two universities identified by the Center for Epidemiologic Studies as
having a high prevalence of depression. While these institutions locate in economically developed cities in China and
comprise academically high-achieving students who face considerable academic and employment pressures—rendering
them relatively representative—the generalizability of the findings remains limited. The study did not include universities
from other regions of China, thereby underscoring the necessity of expanding the research scope in future investigations
to ensure broader applicability of the results.

(3) This study employed a cross-sectional design. Although it revealed associative patterns among the variables, it is
difficult to determine their temporal order and causal direction, and the design cannot capture dynamic changes over
time. Future research could adopt longitudinal tracking or device-based measures/ecologically based repeated-measures
designs to assess key variables—such as physical activity, psychological resilience, perceived stress, and depression—
across multiple time points in the future work. By controlling for baseline levels and examining trajectories of change,
such studies would be better positioned to test potential sequential pathways, bidirectional influences, and the dynamic
mechanism of “resource accumulation—stress appraisal—emotional outcomes”.

(4) Because we estimated separate mediation models for each physical activity group, differences in indirect effects
across groups should be interpreted as descriptive rather than the result of formal multi-group moderation tests. Future
research with larger and more balanced samples should adopt multi-group SEM or moderated mediation frameworks to
formally compare structural paths across activity levels.

Abbreviations
WHO, World Health Organization; IPAQ, International Physical Activity Questionnaire; PSS, Perceived Stress Scale;
PRS, Psychological Resilience Scale; CES-DS, Center for Epidemiological Studies-Depression Scale; CITC, Corrected
Item—Total Correlation;, RMSEA, Root Mean Square Error of Approximation; CFI, Comparative Fit Index; GFI,
Goodness of Fit Index.
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