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ABSTRACT

While a plethora of studies has been conducted to examine stress and its impact on mental health in western
countries, research is scarce investigating the relationship between student challenge stress and health illness
in the context of Chinese colleges. No studies examined the moderating effect of self-efficacy on the relationship
between challenge stress and health illness. This study attempted to investigate the relationships between these
three variables among Chinese college students. Especially, this study focused on examining whether self-efficacy
moderated the effect of perceived challenge stress on students’ mental health. Also, the differences were tested
between male and female students in terms of these three variables. A sample of 578 Chinese college students
was recruited over an approximately 12-week period from 7 Chinese universities. An online survey link was dis-
tributed through WeChat. The SPSS version 26 software was used to analyze the data. Results showed that there is
no significant difference between genders in terms of perceived challenge stress, self-efficacy, and students’ mental
health. In addition, challenge stress was positively related to the students’ mental health (β = 0.35, p < 0.01) while
there was a negative association between self-efficacy and mental health (β = -0.41, p < 0.01). Furthermore, self-
efficacy plays a moderating role in the relationship between challenge stress and mental health (β = -0.11,
p = 0.02). Students with low self-efficacy tend to experience more mental health issues. It is suggested that Chinese
colleges and universities pay more attention to students with low self-efficacy, either through faculty/staff interven-
tions or peer counseling. Professors consider reducing students’ academic stress to improve their mental health.
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1 Introduction

Life in college is one of the most stressful periods [1]. College students experience a unique
developmental stage of psychosocial development as they transition from late adolescence to adulthood
[2]. Concomitant with this transition, stress results and accrues. As a psychological construct, stress has
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been defined as a feeling of physical and emotional anxiety or tension that directly influences behavior [3].
Research has shown that college student stress mostly comes from financial problems, classwork, academic
performance, move away from home, and changes in social relationships [4]. Like their counterparts in other
countries, Chinese college students also experience stress, to a lesser extent though. A study has
demonstrated that, while only 0.3% and 8.4% of Chinese college students reported they were shouldering
severe and high levels of stress, respectively, 49.3% of them declared they experience minor stress [5].
This number is alarming given that there are millions of students studying in various types of colleges
and universities in China. However, what Chinese college students concern about most is their academic
stress, interpersonal relationships, and future career and/or finding a job after graduation [6]. A survey
conducted in 2020 reported that 60% of Chinese college students have been obsessed with academic
stress in recent years [7]. Especially during the time of the COVID-19 outbreak, city lockdown, strict
quarantine, and movement restriction had been practiced in China. College students had to stay home to
take the online courses, which added more psychological stress and led to anxiety, depression, anger, and
emotional exhaustion [8].

Just as stress is very common among college students, so is mental illness [1,9]. It appears that college
students experiencing higher levels of stress also exhibit more susceptibility to mental health problems [9].
Scientific evidence has shown college student stress culminates in various health issues [10]. For example,
college students with high levels of stress are more likely to develop depressive symptoms and suicide
ideation [11]. Liu et al. [12] declared that one out of five college students in China deals with at least one
form of mental health issues.

While college student stress raises the risk of mental disorder, self-efficacy may buffer the effect of stress
on health problems. Self-efficacy is defined as one’s belief that he or she can finish any given task
successfully. Especially, self-efficacy for college students refers to confidence in completing schoolwork
such as preparing for tests and asking questions in class [13]. According to the Conservation of
Resources (COR) Theory [14], students’ self-efficacy is one type of psychological capital. To some
extent, this psychological capital may present a crucial personal resource that offsets the effect of stress
and relieves students’ anxiety [15], thus reducing the intensity of health problems. It has been found that
when facing a high level of stress, individuals with higher self-efficacy tend to manage the stress more
successfully [16]. However, the empirical results are not quite consistent. For example, Chan’s [17] study
suggested that self-efficacy does not have any impact on stress and mental health among Chinese
schoolteachers. Furthermore, the buffering effect of self-efficacy on the relationship between stress and
mental health has, to the best of our knowledge, rarely been examined among college students in general
and the Chinese college students in particular.

This study used Chinese college students as participants. Instead of focusing on generic stress, we focused
on students’ challenge stress because it is most prevalent among college students. Challenge stress is anxiety or
tension that causes pressure but at the same time induces work motivation [18]. While a plethora of studies has
been conducted to examine stress and its impact on mental health in western countries [19,20], research is
scarce investigating the relationship between student challenge stress and health illness in the context of
Chinese colleges. The relationship between challenge stress and mental health among Chinese college
students remains unclear. The main purposes of this study were threefold. First, we attempted to investigate
whether there are any differences between genders in their perception of challenge stress and self-efficacy.
Second, we attempted to analyze the relationships between challenge stress, self-efficacy, and mental illness
among Chinese college students. Third, we were especially interested in examining whether self-efficacy
moderates the effect of perceived challenge stress on mental health.
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2 Materials & Methods

2.1 Participants and Study Design
This study adopted a cross-sectional research design. The data were collected between April and July

2020 at 7 universities in China during the outbreak of the COVID-19 pandemic. We elicited research
participants from undergraduate students employing convenience and snowball sampling strategy. This
study was approved by the Ethics Committee of a University in the southern part of China. Prior to the
survey, approvals were also obtained from respective universities to distribute the survey to students.
WeChat, a popular Chinese social media, was used to send an online survey link to college students. An
informed consent form was embedded in the survey before the questionnaires. Students were allowed
sufficient time to read and decide whether to participate. If they agreed to take part in the study, they can
proceed to complete the survey. Otherwise, they can stop and exit. After completing the survey,
participants were asked to distribute the survey link to as many classmates as possible. Previous research
showed that online social media and traditional paper surveys exhibit measurement invariance and there
is no evidence of differential effects across modes of data collection [21]. Because the survey instruments
we used were initially developed and used in the Western countries, we performed a back-translation to
ensure that the meaning of instrument items was accurate and culturally appropriate. A total of
747 college students participated in the study and returned their survey. However, 169 students provided
incomplete data. Therefore, we obtained 578 valid and usable data cases.

Among these 578 college student participants, 145 (25.1%) were men while 433 (74.9%) were women.
They were from all parts of China, except for Xinjiang, Tibet, Qinghai, Hong Kong, and Macao. Their
average age was 20.93 years old (SD = 1.20). A total of 243 (42.0%) college students were freshmen,
whereas 240 (41.4%) participants were sophomores. Only 95 (16.5%) were junior and senior students.
The average annual family income was 38114.52 RMB yuan.

2.2 Measures
All instruments were well-developed and validated in western countries. Altogether, there were

21 instrument items in the survey to assess students’ challenge stress, self-efficacy, and mental health.
The demographic questions included age, gender, student’s major, grade, and family income. Participants’
confidentiality was guaranteed. To minimize common method bias, we used a couple of negatively
worded items in the survey [22].

Challenge stress was assessed using LePine et al. [18] 5-item measure. Two sample items were: “The
volume of coursework that must be completed in my classes” and “The amount of time spent working on
projects/assignments for my classes”. Students were asked to respond to the extent to which they
experienced challenge stress by using a 5-point scale (1= no stress to 5 = a great deal of stress).
Cronbach’s Alpha was acceptable at 0.89.

Self-efficacy was measured using the 10-item scale developed by Schwarzer et al. [23]. Students
responded to all these items using a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree).
One example item was “It is easy for me to stick to my aims and accomplish my goals.” The reliability
of this scale α = 0.90.

Mental health was evaluated by K6 six-item scale developed by Kessler et al. [24] Students are required
to rate on a scale of 1 (never) to 5 (very often) how often they felt nervous, hopeless, restless or fidgety,
depressed, everything was an effort, and worthless. This scale had an adequate internal consistency of 0.90.

Control variable. In this study, we controlled for age, gender, and grade. These variables were found to
be associated with challenge stress and mental illness in previous studies [25,26]. We coded male as “1” and
female as “2” for gender. For grade, we coded freshman as “1”, sophomore “2”, junior “3”, and senior “4”.
Age was a continuous variable.
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2.3 Statistical Analysis
We used SPSS version 26 to perform statistical analysis. Independent sample t-tests were conducted to

examine whether there were gender differences in terms of three variables of interest: perceived challenge
stress, self-efficacy, and mental illness. We also adopted Hayes’s PROCESS to examine whether there are
relationships between these three variables and the moderating effect of self-efficacy after controlling for
students’ age, gender, grade, and major.

3 Results

Harman’s single factor test was conducted to check the common method variance in the data. Results
showed that only 35.13 percent of the variance was accounted for by one single factor, indicating
common method variance was not a major issue. The descriptive statistics (mean and standard deviation),
reliability, and bivariate correlations between variables were presented in Tab. 1.

As indicated in Tab. 1, age (r = –0.14, p < 0.01) and grade (r = –0.12, p < 0.01) are negatively related to
challenge stress (r = 0.15, p < 0.01). That is to say older and higher-grade students have a lower level of
perceived challenge stress. There are no associations between other control variables and three study
variables in this study. Mental health is positively and significantly correlated to challenge stress
(r = 0.40, p < 0.01), whereas challenge stress is negatively and significantly related to self-efficacy (r =
–0.25, p < 0.01). The relationship between mental health and self-efficacy is negative and significant (r =
–0.39, p < 0.01). Results from independent sample t-tests showed that no statistically significant
differences exist between men and women in perceived challenge stress (t = –1.48, p = 0.14) and self-
efficacy (t = 1.55, p = 0,12).

We further used Hayes’s PROCESS v 3.5 to examine the relationships between perceived challenge
stress, self-efficacy, and mental health, as well as testing whether self-efficacy moderates the effect of
challenge stress on mental health. We mean-centered the scores of challenge stress and self-efficacy in
order to mitigate the problem of multicollinearity [27]. The results of the analyses are presented in Tab. 2.
A total of 51.56% of the variance is accounted for by the model.

Evaluation of the path coefficients indicated that challenge stress was positively associated with mental
health (β = 0.35, p < 0.01). The more challenge stress college students have to shoulder, the more likely they
would suffer from mental health. In contrast, college students feel more psychologically healthy if they study
under low-level challenge stress. In addition, self-efficacy negatively predicts students’ mental health
(β = -0.41, p < 0.01), indicating that college students with a high level of self-efficacy less likely
experience mental health problems. Furthermore, gender was negatively linked to mental health. Most

Table 1: Means (M), standard deviations (SD), reliabilities, and bivariate correlations between variables

M SD 1 2 3 4 5

1. CS 3.24 0.82 0.89

2. SE 3.21 0.66 –0.25** 0.90

3. MI 2.46 0.87 0.40** –0.39** 0.90

Control variables

4. Gender 1.75 0.43 0.06 –0.06 –0.05

5. Age 20.93 1.20 –0.14** 0.00 –0.03 –0.10

6. Grade 1.81 0.86 –0.12** 0.07 –0.02 −0.00 0.70**
Note: N = 578. CS represents challenge stress; SE is self-efficacy; MI denotes mental health. * Correlation is significant at 0.05 level (2-tailed).
** Correlation is significant at 0.01 level (2-tailed). On the diagonal are Cronbach’s Alphas.
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importantly, the results indicated that the interaction term between challenge stress and self-efficacy
significantly predicted mental health at 0.05 significant level (β = -0.11, p = 0.02). Hence, self-efficacy
plays a moderating role between challenge stress and mental health among college students.

We adopted the pick-a-point approach and plotted the regression of mental illness on challenge stress to
evaluate the moderating effect at two scores of self-efficacy (mean + 1 standard deviation and mean
– 1 standard deviation). These two points represented high level and low level of self-efficacy among
college students (β = -0.18, p = 0.02). Fig. 1 reflects the estimated goodness of fit regression lines for
both high level vs. low level of self-efficacy. The regression analysis results indicated that for both high
and low levels of self-efficacy, mental health is positively associated with challenge stress. However, the
regression coefficients are different. For students with low self-efficacy, challenge stress appears to be
related to more mental health. In contrast, students with high self-efficacy experience fewer mental health
problems if the same level of challenge stress is imposed on them.

Table 2: Results of the regression analyses (Outcome variable: MI)

Variable coeff se t p LLCI ULCI

CS 0.35** 0.04 8.68 0.00 0.27 0.43

SE –0.41** 0.05 –8.29 0.00 –0.51 –0.31

Int –0.11* 0.04 –2.43 0.02 –0.19 –0.02

Major –0.00 0.07 –0.05 0.96 –0.15 0.14

Gender –0.18* 0.08 –2.36 0.02 –0.34 –0.03

Age –0.02 0.04 –0.66 0.51 –0.10 0.05

Grade 0.09 0.05 1.32 0.19 –0.03 0.17
Note: Coeff = regression coefficient; se = standard error; CS represents challenge stress; SE is self-efficacy; MI denotes mental health; Int is interaction term.
All values were standardized regression coefficients.* Coefficient is significant at 0.05 level (2-tailed). ** Coefficient is significant at 0.01 level (2-tailed)

Figure 1: Moderation effect between challenge stress and self-efficacy on mental health
Note: CS represents challenge stress; SE is self-efficacy; MI denotes mental health
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It would be also interesting to check whether self-efficacy is a statistically significant moderator across
male and female students. For the female student group, the interaction term between challenge stress and
self-efficacy still significantly predicted mental health at 0.05 significant level (β = -0.10, p = 0.04).
However, for male students, self-efficacy was not a statistically strong moderator any more at
0.05 significant level (β = -0.13, p = 0.14), even though the regression coefficient was larger than both
female students and the whole group. The reason might be the small sample size of only 145 male
participants, which reduced the power to detect the moderation effect in the male student group.

4 Discussion

The purposes of this study were to (1) test whether there are any differences between genders in
challenge stress and self-efficacy (2) examine the relationships among perceived challenge stress, self-
efficacy, and reported mental health among Chinese college students. Particularly, this study examined
whether perceived challenge stress and self-efficacy were directly associated with students’ mental health
and whether self-efficacy moderated the relationship between perceived challenge stress and students’
mental health. As anticipated, challenge stress was positively related to the students’ mental illness while
there was a negative association between self-efficacy and mental health. In addition, self-efficacy was
found to interact with challenge stress to affect the students’ mental health.

No significant differences were found between genders in terms of challenge stress and self-efficacy.
There are several possible reasons. First, we conducted this study during the outbreak season of
COVID-19 when students were instructed online from home. Since this never happened before, the
course syllabus and teachers’ requirements have been changed to adapt to the new study environment.
The students might perceive less academic stress than the influence of coronavirus demand. Therefore,
stress levels do not vary much across different genders. Second, with the advancement of technology,
many apps are developed readily available for educational purposes that assist college students to learn in
less time. Effective use of the internet helps the students to obtain instant information and thus saves
much time versus referring to books [28]. Third, family support and college online counseling provided
to students might greatly relieve students’ stress during the COVID-19 pandemic.

It can be seen from the results of regression analyses that gender is a strong predictor of students’mental
health. Male students tend to experience more mental health issues than female counterparts. This finding is
not consistent with the study conducted in India by Pant et al. [29] that showed no significant difference
between male and female students in terms of mental health. However, it is worth noting that the
correlation between gender and mental health was not significant in the current study. The correlation-
regression incongruence can be explained by two possible reasons. First, the correlation between gender
and health in this research is simply a zero-order correlation without controlling for the influence of any
other variables. In contrast, regression coefficient tests the association between independent variable and
outcome variable, accounting for the effect of other predictors [30]. When other predictors enter the
equation, the magnitude, significance, even the sign might change. Second, there might be other
suppressor variables in the study, enhancing the magnitude of regression coefficient associated with
gender or gender itself was such a variable [31]. Detecting which one (s) is (are) suppressor variable(s)
falls behind the scope of this study.

This study contributes to stress and health research. First, we found that there is no gender difference in
challenge stress among Chinese college students during the hard time. The results from previous research
were mixed in this regard. While some research suggested that female college students report a higher
level of stress than their counterparts [32,33], other studies did not find any strong evidence to suggest
that men or women students experience any greater (or less) stress [34,35]. This study supports the
conclusion of the latter research stream by particularly focusing on Chinese college students. Mixed
results in the literature reflect the fact, like other variables, that perceived stress is a complex
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psychological phenomenon that might be influenced by multiple contextual factors in addition to gender. It
might also depend on the situation and cultural context. Apparently, more research is needed to further
explore this topic, especially in other cultures and different situations. Second, we expanded the stress
and health knowledge base by identifying students’ self-efficacy as an underlying mechanism under
which to moderate the relationship between challenge stress and mental health. As a psychological
attribute, self-efficacy is negatively related to psychological health [36]. Our study followed the previous
research trail and supported the prior results. It extended further to include self-efficacy as a moderator to
examine its role in the relationship between challenge stress and mental health. Third, this study, to some
extent, supports the findings of the studies of Torres et al. [13] and Zhao et al. [16]. It was revealed in the
former study that stress was negatively associated with their physical and emotional health among Latino
students [13]. In the latter study, not only did self-efficacy predict the optimistic mindset but also
moderated the effects of stress on coping strategy among Chinese undergraduate nursing students.

The current study has several practical implications. First, self-efficacy buffers the relationship between
challenge stress and mental health. Students who believe they do not have the necessary capabilities to
execute performance tend to experience more mental health issues. Therefore, college counselors and
professors are alerted to pay special attention to low self-efficacy students. It is critically essential for
colleges and universities to cultivate students’ confidence in the study and to strengthen their learning
abilities. Students may benefit when teachers give them moderately difficult assignments, capitalize on
their interests, encourage them to explore, and give them frequent and focused feedback as all these
practices relieve students’ challenge stress. As mental health is also positively associated with challenge
stress even for high self-efficacy students, these student populations are not immune to mental health
problems and therefore they should not be ignored. In addition, challenge stress is positively related to
mental health problems. Professors and college administrations need to alleviate students’ academic stress
to keep them mentally healthy. In addition to assigning appropriate projects and homework, it would also
be wise to give individualized assignments based on students’ interests, abilities, and stress levels.

5 Limitations

There are several limitations to this study. First, the participants were elicited through convenience and
snowball sampling strategy from 7 universities, limiting the generalizability of the study results. Second, this
study used a cross-sectional research design, therefore, causality cannot be derived from the results
concerning the relationship among challenge stress, mental health, and self-efficacy. Future research
would benefit if an experimental design or longitudinal study is adopted. Third, we only examined the
impact of challenge stress on mental health among college students. Hindrance stress was not used as an
exogenous variable in this study. Future researchers could use these two stressors simultaneously to
investigate their different moderating effects on college students’ mental health.

6 Conclusion

In this study, we examined the relationship between challenge stress self-efficacy and mental health
among Chinese college students. Our findings indicated self-efficacy interacts with perceived challenge
stress to affect the students’ reported mental health. The current study emphasizes the importance of
focusing on the low self-efficacy students as they are more likely to experience mental health problems.
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