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Object: In this study, we aimed to explore the influences of stress responses and negative
emotion on mental health of college students during the initial COVID-19 outbreak
in China.
Methods: A nationally representative sample of 1,351 college students, aged 18-23
years, took part in an online survey during the COVID-19 outbreak. The ANOVA,
OPEN ACCESS  correlation coefficients, structural equation modeling (path analysis), and other statistical
Editedby: ~ @nalysis methods were used for data analysis.
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Results: (1) The Chinese college students’ epidemic panic and cognitive evaluation were
found to be moderate (3.73 4+ 0.74, 3.76 + 0.62), while their defensive response was
higher (4.61 4 0.55). Their mental health during the COVID-19 outbreak was found to be
good (3.75 £ 0.76). (2) The quality of their mental health was significantly and negatively
associated with epidemic panic, and the quality of their mental health was significantly
and positively associated with defensive response. (3) The quality of their mental health
was significantly and negatively associated with negative emotion. (4) College students’
epidemic panic and defensive response to the COVID-19 had a directly predictive effect
on their mental health.

Conclusion: College students’ negative emotion played a partial mediating role in
the relationship between epidemic panic and mental health. College students’ negative
emotion played a complete mediating role in the relationship between cognitive appraisal
and mental health.

Keywords: COVID-19, epidemic stress response, negative emotion, mental health, epidemic panic

INTRODUCTION

The COVID-19 pandemic was officially recognized as one of the greatest “public health
emergencies in the world” by the WHO on January 31, 2020, and it reached pandemic status
throughout the world on March 11, 2020. As of November 15, 2021, more than 254 million people
had been infected worldwide, with a death toll exceeding 5.11 million according to the WHO. In
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addition, the COVID-19 pandemic has caused panic, anxiety,
and depression among those affected by it. This series of
chain reactions triggered by this negative emotion will further
exacerbate the damage of the COVID-19 pandemic. The
academic community has conducted empirical research on
college students’ stress, negative emotion, and mental health
in previous major infectious disease outbreaks, for example,
the SARS epidemic, which first broke out in China in 2003.
Researchers explored the relationship between stress response,
negative emotion, and mental health of the people during
the SARS pandemic, which consistently found that there were
significant correlations between people’s stress, negative emotion,
and mental health (1-3). The HIN1 pandemic, which first
broke out in Mexico in 2009, quickly spread all over the
world. Researchers explored the relationship between stress
response, negative emotion, and mental health of the people
during the HIN1 pandemic, which also found that there were
significant correlations between people’s stress, negative emotion,
and mental health (4-8).

During the outbreak of COVID-19 in China, an investigation
used the big data analysis method based on Sina Weibo and found
that the public had increased negative emotion such as anxiety
after January 20, 2020, in Wuhan, China. After the “city closure”
on January 23, people were in a state of high stress response
and negative emotion in the short term (9). A large-scale online
survey on February 13-16, 2020, in China, which used self-rating
anxiety scale (SAS) and self-rating depression scale (SDS), found
that people’s anxiety and depression were slightly higher than the
norm (but not clinically significant), and there was no significant
difference between people in Hubei province and other regions
(10). This result confirmed the findings of Tong (11) on anxiety
and depression among college students in the SARS epidemic,
who found that the SAS and the depression scale (CESD) did not
distinguish college students’ difference of emotional responses
between the epidemic core region and other regions. However,
Wen et al. conducted a survey, which used the SAS from January
24 to February 8, 2020, and found that the anxiety level of the
people in the core region was significantly higher than that of the
people in other regions. On the one hand, this difference may be
difficult to accurately measure the mental health of the affected
people using a single self-rating scale of anxiety and depression.
On the other hand, the mental health problems may be more
directly related to their stress response and negative emotion.
Most of the above relevant studies only measured the level of
anxiety or depression (12).

According to the stress coping theory (13, 14), the external
event of “city closure” or mandatory quarantine could be
seen as a stressor that initiates stress response (e.g., defensive
behavior and cognitive appraisal). Such appraisal might result
in negative emotions (e.g., worry about the COVID-19) and
thereby endanger mental health. Therefore, this study attempts
to construct a relationship model between college students’ stress
response to the COVID-19, negative emotion, and mental health
(Figure 1). When facing the outbreak of COVID-19, college
students will have different kinds and degrees of stress responses,
as shown in Figure 1. On the one hand, college students’ stress
response may have a direct impact on their mental health.

Epidemic panic
Defensive response

Cognitive appraisal

Stress

response emotion health

et

FIGURE 1 | Relationship model between stress response, negative emotion,
and mental health.

On the other hand, college students’ stress response may have
an indirect impact on mental health through the mediating
role of negative emotion. The primary objective of this study
was to investigate the associations between stress response,
negative emotion, and mental health status among college
students during the initial phase of the COVID-19 outbreak
in China.

METHODS

Participants and Design

An anonymous cross-sectional survey was conducted from
February 1 to 10 (the 8-17 days after Chinese New Year
and during winter vacation for college students), 2020, by
using online questionnaires. A snowball sampling strategy was
adopted, and 1,351 valid samples were collected. There were
306 college students in Hubei Province, 413 college students
in Anhui, Henan, and Jiangxi around Hubei Province, and
632 college students in other provinces far away from the
epidemic, such as Guangxi, Guangdong, Heilongjiang, Zhejiang,
and Beijing. There are 927 female college students and 424 male
college students. The average age of the subjects was 21.75 +
9.81 years. The inclusion criterion was that the subjects needed
to be full-time college students. The exclusion criteria included
the following: (a) self-reported COVID-19 diagnosis (n = 5) and
(b) failure to pass the internal consistency checks (n = 23). It was
specified on the questionnaire that the return of the completed
questionnaire implied that informed consent had been given.
Ethical approval was obtained from the ethics committee of the
corresponding author’s affiliated university.

Measures

General Health Questionnaire

The General Health Questionnaire (GHQ-12) was composed of
12 items, which had good reliability and validity (15-17). The
Likert 5-point scoring was used. The data of 675 participants
were used to conduct a confirmatory factor analysis. The chi-
square value = 47.59, DF = 31, p = 0.06, chi-square value/DF
= 1.54, GFI = 0.99, AGFI = 0.97, NFI = 0.99, IFI = 1.00, CFI =
1.00, RMSEA = 0.03. The Cronbach’s a coefficient of the GHQ-12
was 0.86.

Stress Response Questionnaire

The questionnaire was developed by Tong (11) and had a
total of 13 items, which were divided into three dimensions:
cognitive appraisal, epidemic panic, and defensive response to
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the epidemic. The SARS in each item was replaced by COVID-19
in this study. Confirmatory factor analysis of the stress response
questionnaire showed that the chi-square value = 58.67, DF = 38,
p = 0.06, chi-square value/DF = 1.54, GFI = 0.99, AGFI = 0.97,
NFI = 0.97, IFI = 0.99, CFI = 0.99, and RMSEA = 0.03. The
Cronbach’s a coefficient of cognitive appraisal subscale was 0.79;
the Cronbach’s o coefficient of epidemic panic subscale was 0.82;
the Cronbach’s a coefficient of defensive response subscale was
0.83; and the Cronbach’s a coefficient of the entire questionnaire
was 0.81.

Negative Emotion Self-Assessment Questionnaire
Referring to the PANAS scale (18, 19), six specific emotions were
used to investigate the emotional feelings of college students
when facing the COVID-19 epidemic. The six negative emotions
are “tension, worry, panic, anger, sadness, and anxiety.” We used
Likert-style five-point scoring. Firstly, the data of 676 subjects
were used to conduct exploratory factor analysis. One factor with
a feature root >1 was extracted, and the total interpretation rate
was 70.49%. Then, confirmation factor analysis was performed
on the data of the remaining 675 subjects and found that the chi-
square value = 55.15, DF = 17, p = 0.06, chi-square value/DF
= 2.76, GFI = 0.98, AGFI = 0.96, NFI = 0.97, IFI = 0.98,
CFI = 0.99, and RMSEA = 0.05. The Cronbach’s a coefficient
is 0.91.

Statistical Analysis

The ANOVA was used to test the significance of between-
group differences. Pearson correlations were used to test
the associations between mental health and its related
influencing factors. A structural equation model (path
analysis) with full information likelihood estimation was
used to test the hypothesized mediation model for mental
health. Tests for the direct, indirect, and total effects were
based on 2,000 bootstrapped samples. Effect estimates and
bias-corrected 95% confidence intervals (CI) were derived.
The indices of good fit included the root mean square error
of approximation (RMSEA) <0.06 and comparative fit index
(CFI) >0.95. Analyses were conducted using SPSS 22.0
and AMOS 22.0. A two-sided p below 0.05 was considered
statistically significant.

RESULTS

Stress Response and Mental Health of
College Students Facing COVID-19

Firstly, the results of stress responses and mental health of
college students when facing the outbreak of COVID-19 were
as shown in Table 1. The level of defensive response of college
students was found to be higher. The levels of both epidemic
panic and cognitive appraisal were found to be moderate.
The level of mental health of college students was found to
be good.

Secondly, an ANOVA was conducted on the stress response
and mental health of college students in different regions. The
results showed that there were significant regional differences in

TABLE 1 | Stress response and mental health of college students when facing
COVID-19.

Epidemic Defensive Cognitive Mental
panic response appraisal health
M + SD 3.73+0.74 4.61+£0.55 3.76 £ 0.62 3.75+0.76

TABLE 2 | Correlation between stress response, negative emotion, and mental

health.
1 2 3 4 5
1. Epidemic panic 1
2. Defensive response 0.22 1
3. Cognitive appraisal 0.67* 0.31** 1
4. Negative emotion 0.52*** 0.13** 0.47* 1
5. Mental health —0.25"* 0.09"** -0.05 —0.44** 1

**p < 0.001.

college students’ epidemic panic [F(y 1348) = 27.70, p < 0.001,
nlzJ = 0.04]. College students in Hubei province felt higher levels
of epidemic panic (M = 3.97, SD = 0.75) than did college
students in non-adjacent provinces (M = 3.75, SD = 0.71)
(p < 0.001). College students in non-adjacent provinces felt
higher levels of epidemic panic than did college students in
neighboring provinces (M = 3.55, SD = 0.73) (p < 0.001). There
were significant regional differences in college students’ defensive
response [F(y, 1348) = 3.41,p < 0.05, nf) = 0.01]. College students
in Hubei province had more defensive responses (M = 4.70, SD
= 0.58) than college students in both non-adjacent provinces
(M = 4.60, SD = 0.52) and adjacent provinces (M = 4.58, SD
= 0.57) (p < 0.05). There were significant regional differences
in college students’ cognitive appraisal [F(y 1348y = 22.57, p <
0.001, nf’ = 0.03]. College students in Hubei province had higher
cognitive appraisal (M = 3.98, SD = 0.62) than college students
in non-adjacent provinces (M = 3.75, SD = 0.61) (p < 0.001).
College students in non-adjacent provinces had higher cognitive
appraisal than college students in adjacent provinces (M = 3.65,
SD = 0.59) (p < 0.05). However, the results showed that there
was no significant regional difference in college students’ mental
health (p > 0.05).

Relationship Between Stress Response,

Negative Emotion, and Mental Health
Firstly, we tested the correlations between college students’ stress
responses, negative emotion, and mental health (Table 2). The
results showed that there was a significant negative correlation
between college students’ mental health and epidemic panic.
There was a significant positive correlation between college
students’ mental health and defensive response. There was a
significant negative correlation between college students’ mental
health and negative emotion.

Secondly, we used a structural equation model (path analysis)
to construct the relationship model between epidemic stress
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FIGURE 2 | Relationship between epidemic stress response, negative
emotion, and mental health. ***p < 0.001.

Mental
health

-0.38***

response, negative emotion, and mental health of college
students (Figure 2). The chi-square value = 3.43, DF = 3,
p = 0.33, chi-square value/DF = 1.14, GFI = 1.00, AGFI
= 0.99, NFI = 1.00, IFI = 1.00, CFI = 1.00, RMSEA =
0.01. On the one hand, college students’ epidemic panic and
defensive response had a directly predictive effect on the mental
health. On the other hand, negative emotion not only played
a partial mediating role in the relationship between epidemic
panic and mental health but also played a complete mediating
role in the relationship between cognitive appraisal and
mental health.

DISCUSSION

Generally speaking, we found that Chinese college students’ stress
response and mental health were relatively mild when facing the
outbreak of COVID-19. This might be the case because both
Chinese spring festival and winter vacation played a double-
buffering role during the COVID-19 epidemic in China. The
further testing of college students’ stress response and mental
health from different regions found that, compared with college
students in other provinces, college students in Hubei province
who were in the epidemic core area had bigger stress responses
and worse mental health. The results were consistent with the
results of Wen et al. (20), which found that the perceived risk
and anxiety level of people in Hubei province were significantly
higher than those of other regions. In addition, this might be
the case because of the control characteristics of the COVID-19
epidemic in China. The regional characteristics of the COVID-
19 outbreak were very obvious, which belong to a single-core
area, namely, Hubei province and Wuhan city. Therefore, most
college students’ stress response is obviously lower than those in
Hubei province and Wuhan city. This difference was also in line
with the “ripple effect.” The ripple effect means that the closer
to the core area of the crisis the people are, the higher their risk
perception and negative emotion, and the greater the impact they
feel (21). However, the result was not fully consistent with the
ripple effect. We found that college students far away from Hubei
province and Wuhan city had bigger stress responses to COVID-
19 than those in neighboring provinces. This might be the case
because the effectiveness and control of epidemic prevention
were very good. Except for Hubei province, the severity

of the COVID-19 epidemic in other provinces was similar
and safe.

In addition, we found that there was a significant correlation
between college students’ stress responses, negative emotion, and
mental health. That is to say, college students’ stress responses
had a significantly predictive effect on negative emotion and
mental health. The result was consistent with previous studies,
which also found that the stress response to SARS and the
worry about SARS significantly predicted the level of anxiety
and depression of college students (3, 11). When facing COVID-
19, college students” epidemic panic and defensive response had
a directly predictive effect on the level of mental health, in
which the predictive effect of epidemic panic is negative, while
the predictive effect of defensive response is positive. It was
easy to understand that college students’ epidemic panic was
not conducive to the maintenance of their mental health, while
college students’ self-protective defense response was helpful to
the maintenance of their mental health.

The results further revealed that college students’ negative
emotion played a mediating role in the relationship between
stress response and mental health. The result was consistent with
the prior research, which showed that, during the initial COVID-
19 outbreak in China, Chinese college students’ emotional
distress played a partial mediating role in the relationship
between infection risk and mental health (22). This result was
partially consistent with a related study, which found that fear of
COVID-19 played a mediating role in the relationship between
family cohesion and stress consequences (23). In particular,
college students’ negative emotion played a partial mediating role
in the relationship between epidemic panic and mental health.
College students’ negative emotion played a complete mediating
role in the relationship between cognitive appraisal and mental
health. This showed that the different relationship between
different dimensions of stress response, negative emotion, and
mental health.

LIMITATIONS AND FUTURE RESEARCH

Our survey belongs to the domain of quantitative research
and lacks qualitative analysis. In addition, our results draw on
cross-sectional data using a structural equation model; although
we recruited a large sample, this design cannot be used to
draw conclusions about causal relationships. Future research will
require the use of a longitudinal survey.

CONCLUSION

College students’ epidemic panic and defensive response to
COVID-19 had a directly predictive effect on their mental health.
College students’ negative emotion played a partial mediating
role in the relationship between epidemic panic and mental
health. College students’ negative emotion played a complete
mediating role in the relationship between cognitive appraisal
and mental health.
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