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Objective: We investigated the e�ects of COVID-19 fear on negative moods

among college students, and assessed the e�cacy of physical exercise

behavior as a moderator variable.

Methods: This was a cross-sectional study. Students from three colleges

and universities in Shangqiu City, Henan Province and Yangzhou City, Jiangsu

Province were enrolled in this study, which was performed during the

COVID-19 pandemic using an online questionnaire. A total of 3,133 college

students completed the questionnaire. Measurement tools included the

COVID-19 Phobia Scale (C19P-S), Depression-Anxiety-Stress Self-Rating Scale

(DASS), and the Physical Activity Behavior Scale (PARS-3).

Results: During the COVID-19 pandemic, the rates of depression, anxiety,

and stressful negative moods among college students were 35.5, 65.5, and

10.95%, respectively; there was a positive correlation between COVID-19 fear

and negative moods among college students (r = 0.479, p < 0.001), which was

negatively correlated with physical exercise behavior (r = −0.4, p < 0.001); the

regulating e�ects of physical exercise behavior were significant (1R2 = 0.04,

p < 0.001).

Conclusion: The rate of negative moods among college students is high, and

the fear for COVID-19 is one of the key factors that lead to negative moods.

Physical exercise can modulate the impact of COVID-19 fear among college

students on negative moods. Studies should elucidate on mental health issues

among di�erent populations during the COVID-19 pandemic.

KEYWORDS

specific phobias, negative moods, moderating e�ects, COVID-19, mental health,

college students
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Introduction

Coronavirus disease 2019 (COVID-19) is a global pandemic

(1) whose rapid spread has led to an increase in negative

news. Knowledge on health among people in China is low,

which hampers efforts that are aimed at establishing the

onset of epidemics to design appropriate control strategies

(2). Therefore, COVID-19 is a major infectious disease

that is associated with various stressful psychological

disorders, such as worry, anxiety, depression, helplessness,

panic, and anger among others. Its pathological symptoms

include tachycardia, body tremors, anorexia, and difficulty

falling asleep. Studies were aimed at developing suitable

approaches to reduce psychological stress levels during

global pandemics, such as COVID-19, and to improve

immunity (3).

College students are in the transition stage from adolescence

to adulthood. Due to various external factors (such as

interpersonal relationships, study pressures, campus life, etc.)

and their own bad cognition, these students have frequently

experienced psychological problems with extreme cases such

as suicide and self-harm (4, 5). Among them, incidences

of emotional behavior problems due to negative moods are

higher and are more harmful (6, 7). Negative moods are

correlated with perception of various kinds of pain and

unpleasantness, and they often lead to intense behaviors (such

as suicidal behaviors) and physiological reactions (such as

crying) (8, 9). Among the connotative indicators of negative

moods, depression, anxiety and stress are the most common

among college students (10). Depression, anxiety, and stress

are interconnected and often co-occur, leading to extreme

behavioral problems such as suicide among college students

(11, 12). Therefore, studies on related factors that induce

negative moods are important to improve the mental health of

college students.

Epidemics such as the H1N1 virus and the

SARS-coronavirus had severe negative psychological effects,

and caused phobia in people (13–15). Phobias are defined

by persistent and excess fear of objects, situations, and

phenomena. According to the American Psychiatric Association

(APA) Diagnostic and Statistical Manual of Mental Disorders

(DSM-V) criteria, phobias include social phobia, agora phobia

and specific phobia (16). The phobia caused by COVID-19 is a

specific phobia (17–19). Individual temperament, genetic and

physiological factors, as well as environmental conditions are

predisposing factors for specific phobias (16). Major infectious

disease outbreaks, such as the COVID-19 pandemic, are

among environmental triggers of phobias. Globally, specific

phobias are the most common psychiatric disorders (20, 21).

Persistent specific phobias can trigger suicidal tendencies,

major depressive disorders and anxiety disorders among others

FIGURE 1

Conceptual model of this study.

(22, 23). Therefore, it is necessary to pay attention to phobias

during major public health emergencies.

Physical exercise is effective for coping with psychological

stress. Different exercise programs, exercise durations and

exercise intensity have different effects on the body’s response

to psychological stress. Moderate-intensity physical exercise

enhances immune functions, which enhances adaptability to

chronic and acute psychological stress (24–27). Studies on

empirical interventions of mental health challenges among

college students through sports programs verified the above

conclusions (28, 29). Therefore, this study introduced physical

exercise behavior as a moderator variable.

Based on literature review, college students were used as

study participants, “COVID-19 fear and negative moods” was

the breakthrough point, and physical exercise behavior was

introduced as a moderator variable. The hypotheses in this study

were: H1: There is a significant positive correlation between

COVID-19 fear and negative moods among college students;

H2: Physical exercise behavior can moderate the impact of

COVID-19 fear on negative moods among college students

(Figure 1). The purpose of this study is to verify the above

two null hypotheses. To test whether physical exercise behavior

of college students can alleviate negative emotional problems

caused by COVID-19 fear. This study is of great significance

as it elucidates on inducing factors of negative moods such as

anxiety, depression and stress to promote the mental health of

college students.

Materials and methods

Participants

We used an online questionnaire, which is published online

through the “Questionnaire Star” software. Eight questionnaire
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investigators were trained in this study, and the identity of

every investigator was a “student counselor”. Students from

three universities; Yangzhou University in Yangzhou City,

Jiangsu Province, Shangqiu College in Shangqiu City, Henan

Province, and Shangqiu Normal University were enrolled in

the questionnaire survey [Yangzhou City, Jiangsu Province

(investigation time: October 2021) and Shangqiu City, Henan

Province (investigation time: May 2021)]. The universities

under investigation have epidemic prevention and control plans

to restrict students’ out-of-school activities. Questionnaires

were distributed and collected through the online platform

(Questionnaire Star).

The main questionnaire distribution procedures were:

(i) Unified release of standardized filling instructions,

questionnaires and reward mechanism descriptions; (ii)

Subjects filled in anonymously, of which 151 people filled in

their real names, and those who anonymously completed their

questionnaire get paid after completing the questionnaire. The

IP address was set to allow filling only once. This part of the

sample was set as sample 1, and the questionnaire filling time

was 5 working days. (iii) After an interval of 10 working days,

real names were filled in to complete the second filling. This

sample was set as sample 2, and the questionnaire filling time

was 5 working days. Sample 2 was only used for test-retest

reliability assessment of the scale.

Measurements

COVID-19 phobia scale

The COVID-19 phobia scale (C19P-S) is a specific phobia

scale specifically developed to assess the fear of COVID-19.

Arpaci et al. (17), at the recommendation of the APA, developed

a test item based on the current C19P-S that corresponds to the

DSM-V’s specific phobia diagnostic criteria. The C19P-S has a

total of 20 items, including 4 factors of psychology, physiology,

economy and society, each of which can be individually applied.

Since the scale has no precedent for its application in the Chinese

population, we conducted translation and adaptation tests on

the scale.

Chinese translation of C19P-S was performed via the

“round-trip translation method”. First, a graduate student

majoring in English and a graduate student majoring in

psychology independently translated the questionnaire, after

which the two graduate students discussed and obtained the first

draft of the translation. Then, the first draft was handed over to

a Ph.D. in psychology (associate professor, doctoral supervisor)

for English back-translation. Finally, a Chinese scholar who is

familiar with Chinese and English and who lives in an English-

speaking country was invited to review the content of the back-

translation, conduct Chinese translation, and finally determine

the Chinese final draft of C19P-S. The C19P-S uses a Likert 5-

point scale ranging from 1 (strongly disagree) to 5 (strongly

agree). The higher the score, the higher the fear of COVID-19.

Based on classical measurement theory, we conducted a

reliability and validity test for C19P-S. Reliability and validity

tests showed that the means for all items in C19P-S were

between 1.79 and 2.53, while their standard deviations were

between 0.97 and 1.39. Correlations r between each item score

and total score were above 0.78 (Table 1), indicating that all

items have a good discrimination degree. Exploratory factor

analysis showed that: KMO = 0.97, Bartlett sphericity test was

significant (χ2 = 64,554.62, df = 190, p < 0.001), indicating

that factor analysis was suitable. Exploratory factor analysis

was performed by principal component analysis. Based on

characteristic root >1, 4 factors were extracted. Combined with

the gravel diagram, the fifth eigenvalue was established to be

an inflection point, after which the trend became flat, and was

considered appropriate for extraction of the 4 factors. Therefore,

exploratory factor analysis was performed after setting the

number of factors to 4. Factor loading for each item was

between 0.42 and 0.89 (Table 2), which indicated that the scale

had good construct validity. The test-retest reliability coefficient

was between 0.69 and 0.95, indicating that the scale had good

test-retest reliability. Cronbach’s alpha coefficients for the four

sub-test scales were 0.79, 0.81, 0.85, and 0.78, respectively, while

the overall Cronbach’s alpha coefficient for the scale was 0.69,

which indicated that the scale had good internal consistency.

Overall, based on the classical measurement theory, it was

determined that the C19P-S could be used in the Chinese college

student population.

Depression, anxiety, and stress scale

The depression, anxiety and stress scale (DASS) is based on

the three-dimensional model proposed by Clark and Watson,

which argues that depression and anxiety have both unique and

common symptoms (30). In this study, the 21-Item Depression

Anxiety and Stress Scale (DASS-C21) was adapted by Wen,

specifically for Chinese college students (31). The scale uses

the Likert 4-point scoring standard, with corresponding scores

ranging from 0 to 3, and higher scores indicating higher levels of

negative moods.

The reliability and validity of DASS-C21 among Chinese

college students is high (31). The norm for DASS-C21 college

students is: depression score ≤9 is normal, 10–13 is mild,

14–20 is moderate, 21–27 is severe, ≥28 is very severe.

Anxiety score ≤7 is considered normal, 8–9 is mild, 10–

14 is moderate, 15–19 is severe, and ≥20 is very severe. A

stress score of ≤14 is considered normal, 15–18 is considered

mild, 19–25 is considered moderate, 26–33 is considered

severe, and ≥34 is considered very severe (31). DASS-

C21 is often used to assess negative mood symptoms in

clinical practice.

The reliability and validity of DASS-C21 among Chinese

college students are relatively high (31). The overall Cronbach’s

alpha coefficient and test-retest reliability of the scale are 0.912

and 0.751, respectively, while the average correlation coefficient
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TABLE 1 Summary of C19P-S descriptive analysis, correlation analysis, and exploratory factor analysis results.

Dimension Item Descriptive analysis Related analysis Exploratory factor analysis

M SD r Factor 1 Factor 2 Factor 3 Factor 4 Commonality

Psychology

PS_1 2.181 1.178 0.831** 0.741 0.760

PS_2 2.532 1.394 0.804** 0.811 0.781

PS_3 2.338 1.269 0.849** 0.842 0.884

PS_4 2.325 1.258 0.859** 0.823 0.862

PS_5 2.413 1.276 0.852** 0.820 0.856

PS_6 2.375 1.274 0.823** 0.738 0.755

Physiological

PH_1 1.845 1.008 0.804** 0.861 0.889

PH_2 1.806 0.981 0.788** 0.883 0.924

PH_3 1.795 0.968 0.789** 0.889 0.933

PH_4 1.830 0.995 0.811** 0.868 0.938

PH_5 1.857 1.030 0.822** 0.842 0.916

Economy

EC_1 1.938 1.065 0.854** 0.451 0.874

EC_2 1.989 1.071 0.873** 0.611 0.893

EC_3 2.018 1.077 0.874** 0.623 0.876

EC_4 1.991 1.052 0.870** 0.588 0.878

Society

SO_1 2.172 1.181 0.881** 0.420 0.859

SO_2 2.442 1.293 0.809** 0.812 0.896

SO_3 2.517 1.303 0.776** 0.813 0.882

SO_4 2.203 1.172 0.867** 0.564 0.800

SO_5 2.194 1.153 0.881** 0.538 0.820

**P < 0.001.

TABLE 2 Distribution of research objects (sample 1).

Index Number Percentage (%)

Sex

Male 1,311 41.8

Female 1,822 58.2

Area

Shang Qiu 1,979 63.2

Yang Zhou 1,154 36.8

Grade

First 1,492 47.6

Second 1,086 34.7

Third 555 17.7

Overall 3,133 100.0

between items is 0.338. The Pearson correlation coefficient of

the total score of the scale is between 0.895 and 0.910, while

the correlation coefficient between the scores for each subscale is

0.708–0.741 (p < 0.01). CFI = 0.914, IFI= 0.909, TLI= 0.894,

RMSEA= 0.059 (31). In general, DASS-C21 is suitable for

Chinese college students.

Physical activity rating scale

The physical activity rating scale (PARS-3) was compiled by

the Japanese scholar, Takao Hashimoto, and was subsequently

completed by Liang in China. Physical exercise volume was

assessed with respect to exercise intensity, frequency, and

time of one exercise activity to measure physical exercise

participation (32).

Physical exercise volume score = intensity × (time – 1) ×

frequency (2)

Each parameter was evaluated using five score levels. Level

standards were: small exercise volume ≤19 points, moderate

exercise volume = 20–42 points, and large exercise volume ≥43

points (32). Re-test reliability of this scale was 0.820. Follow-up

related research showed that internal consistency reliability of

PARS-3 was Cronbach’s α = 0.85. The value of the scale was used

to reflect physical exercise behaviors of college students.
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Statistical analysis

We used SPSS 25 for analysis. The main calculation steps

for C19P-S reliability and validity were: (i) Determination of

the mean and standard deviations for each item, and using

the Spearman rank correlation to assess correlations between

the score for each item and total score, so as to perform

item analysis; (ii) Using exploratory factor analysis to test the

construct validity of the scale; (iii) Performing the Spearman

rank correlation analysis to assess the test-retest reliability; (iv)

Using the Cronbach α coefficient to test the internal consistency

reliability of the scale.

In this study, descriptive data were used to analyze the

current situation of college students’ COVID-19 fear, negative

moods and physical exercise behaviors, with one-way ANOVA

performed to analyze differences in COVID-19 fear among

students of different gender and grades. The effect size was

η²; the chi-square test was performed to assess differences in

negative moods and physical exercise behaviors of students of

different genders and grades (effect size is based on Cramer’s V

coefficient). The Pearson simple correlation analysis was used to

assess correlations among COVID-19 fear (including four sub-

tests of physiology, psychology, economy and society), negative

moods (including three sub-tests of depression, anxiety and

stress) and physical exercise. Linear regression analysis was

performed to verify the moderating effects of physical exercise

behaviors. The three variables were standardized (Z-score)

before the assessments of moderating effects.

The procedure for testing the moderating effect is as follows.

(i) Negative emotion is the dependent variable, and all control

variables are added to form M0. (ii) On the basis of M0, the

independent variable COVID-19 phobia and the moderating

variable physical exercise behavior were added to form M1.

(iii) On the basis of M1, the interaction term (independent

variable ∗ moderating variable) is added to form M2. In the

interpretation of the results, we mainly refer to the following

indicators. The F-value is used to determine whether the model

is meaningful, and when p < 0.05, it indicates that the model

is meaningful. R² represents how well the model fits, and the

closer to 1, the better. 1R² stands for model change and is used

to explain the explanatory force of the model. In the step-by-

step interpretation of the above statistical indicators, when all

the tests are passed, 1R² can be used to verify the adjustment

effect of the interaction between the independent variable and

the adjustment variable, and the larger the value of 1R², the

more significant the adjustment effect (33).

Results

Descriptive analysis

Table 3 shows that there were significant gender differences

with regards to psychological, physiological, economic, social

and total scores of COVID-19 fear among college students.

Specifically, the score for women was significantly higher than

that of men (p < 0.05), implying that women are more afraid

of COVID-19. Differences in psychological scores of college

students in different grades were insignificant (p = 0.192), with

the highest score in the first grade and the lowest score in

the second grade. There were significant differences in scores

among different grades of physiology, economy, society and total

scores (p < 0.05). The highest score was in the second grade

while the lowest score was in the first grade, in contrast to the

psychological score and trend.

In Table 4, the normal evaluation of depression in the

negative moods of college students included in the analysis was

64.48% of the total sample, about 35.5% of college students had

depressive symptoms, and about 13.25% of the total sample

was moderate or above. College students in the anxiety test

accounted for 34.50% of the total sample. About 65.50% of

college students had symptoms of anxiety. Incidences of severe

and very severe anxiety were 5.68 and 1.79%, respectively.

The stress test showed that 89.05% of college students were

normal, only 10.95% had severe stress, 3% had moderate or

above stress, and there were no college students with very

severe stress. Physical exercise assessment revealed that 66.14%

of college students performed small amounts of exercise, 16.01%

performed moderate amounts of exercise, while 17.81% of total

sample were engaged in large amounts of exercise.

The rates of depression and anxiety were significantly higher

among women than in men (Cramer’s V = 0.085, p < 0.001).

The rate of anxiety was significantly higher in males than in

females (Cramer’s V = 0.11, p < 0.001). Men and women had

comparable stress rates. Overall, the negative moods among

college students included in the analysis were serious, and were

more severe among women than in men. There were significant

differences in physical exercise behaviors among college students

of different sex (Cramer’s V = 0.369, p < 0.001). Proportions

of moderate and heavy exercises among male students were

higher than in female students. Differences in rates of negative

moods and physical exercise behaviors among college students

of different grades were also significant (p < 0.001 for both).

The proportion of students in the second grade who exercised

moderately and heavily was greater than that of students in the

first and third grades.

Correlation analysis

Table 5 shows that the correlation coefficient between total

score of C19P-S scale and physical exercise behaviors for college

students was−0.1400 (p < 0.001). The four subscales of C19P-S

were negatively correlated with physical exercise behaviors of

college students. Specifically, the correlation coefficient between

college students’ physiological phobia and physical exercise

behavior was −0.577 (p < 0.001), that between college students’

economic phobia and physical exercise behavior was −0.393
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TABLE 3 COVID-19 fear among students of di�erent gender and grade.

Overall Sex Grade

Male (n = 1,311) Female (n = 1,822) First (n = 1,492) Second (n = 1,086) Third (n = 555)

M SD M SD M SD M SD M SD M SD

Psychology

Original score 14.030 6.456 12.676 6.382 15.004 6.335 13.796 6.278 14.269 6.651 14.248 6.550

Standard score 2.339 1.076 2.113 1.064 2.501 1.056 2.299 1.046 2.378 1.108 2.375 1.092

F 98.782 1.649

p <0.001 0.192

η² 0.031 0.001

Physiological

Original score 8.700 4.214 8.507 4.449 8.843 4.034 8.338 3.886 9.127 4.501 8.891 4.434

Standard score 1.741 0.843 1.701 0.890 1.769 0.807 1.668 0.777 1.825 0.900 1.778 0.887

F 3.993 12.184

p 0.045 <0.001

η² 0.001 0.008

Economy

Original score 7.610 3.701 7.132 3.690 7.958 3.672 7.336 3.498 7.925 3.840 7.783 3.928

Standard score 1.904 0.925 1.783 0.923 1.990 0.918 1.834 0.874 1.981 0.960 1.946 0.982

F 36.154 8.05

p <0.001 <0.001

η² 0.011 0.005

Society

Original score 11.030 5.014 10.092 4.999 11.699 4.918 10.706 4.795 11.337 5.142 11.343 5.318

Standard score 2.206 1.003 2.018 1.000 2.340 0.984 2.141 0.959 2.267 1.028 2.269 1.064

F 77.203 5.453

p <0.001 0.004

η² 0.024 0.003

Overall

Original score 41.381 17.356 38.490 17.832 43.461 16.704 40.209 16.306 42.658 18.260 42.031 18.087

F 68.803 5.729

p <0.001 <0.001

η² 0.020 0.004
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TABLE 4 Status quo and gender and grade di�erences in NM and physical exercise behaviors among college students.

Index Overall Sex Grade

Male (n = 1,311) Female (n = 1,822) First (n = 1,492) Second (n = 1,086) Third (n = 555)

n % n % n % n % n % n %

Depression

Normal 2,020 64.475 871 66.438 1,149 63.063 1,010 67.694 644 59.300 366 65.946

Mild 698 22.279 249 18.993 449 24.643 336 22.520 245 22.560 117 21.081

Moderate 361 11.523 159 12.128 202 11.087 135 9.048 161 14.825 65 11.712

Severe 43 1.372 23 1.754 20 1.098 11 0.737 28 2.578 4 0.721

Very serious 11 0.351 9 0.686 2 0.110 0 0.000 8 0.737 3 0.541

χ2 22.608 53.776

p <0.001 <0.001

Cramer’s V 0.085 0.093

Anxiety

Normal 1,081 34.504 522 39.817 559 30.681 506 33.914 369 33.978 206 37.117

Mild 858 27.386 330 25.172 528 28.979 441 29.558 267 24.586 150 27.027

Moderate 960 30.642 353 26.926 607 33.315 446 29.893 350 32.228 164 29.550

Severe 178 5.681 74 5.645 104 5.708 87 5.831 62 5.709 29 5.225

Very serious 56 1.787 32 2.441 24 1.317 12 0.804 38 3.499 6 1.081

χ2 38.028 36.104

p <0.001 <0.001

Cramer’s V 0.110 0.076

Stress

Normal 2,790 89.052 1,162 88.635 1,628 89.352 1,363 91.354 931 85.727 496 89.369

Mild 249 7.948 95 7.246 154 8.452 104 6.971 105 9.669 40 7.207

Moderate 83 2.649 44 3.356 39 2.141 25 1.676 42 3.867 16 2.883

Severe 11 0.351 10 0.763 1 0.055 0 0.000 8 0.737 3 0.541

Very serious 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000

χ2 16.574 30.404

p 0.001 <0.001

Cramer’s V 0.073 0.070

Physical exercise

Small 2,072 66.135 608 46.377 1,464 80.351 1,119 75.000 626 57.643 327 58.919

Moderate 503 16.055 286 21.815 217 11.910 210 14.075 194 17.864 99 17.838

Large 558 17.810 417 31.808 141 7.739 163 10.925 266 24.494 129 23.243

χ2 427.650 117.044

p <0.001 <0.001

Cramer’s V 0.369 0.137
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TABLE 5 Correlations between COVID-19 fear, NM, and physical exercise behaviors among college students.

Physiological Economy Society C19P_S Depression Anxiety Stress DASS

Psychology r 0.624** 0.709** 0.759** 0.894** 0.374** 0.413** 0.421** 0.420**

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Physiological r 1 0.854** 0.689** 0.856** 0.429** 0.443** 0.412** 0.446**

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Economy r 0.854** 1 0.813** 0.919** 0.427** 0.440** 0.434** 0.452**

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Society r 0.689** 0.813** 1 0.912** 0.372** 0.396** 0.403** 0.407**

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

C19P_S r 0.856** 0.919** 0.912** 1 0.442** 0.470** 0.465** 0.479**

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Depression r 0.429** 0.427** 0.372** 0.442** 1 0.868** 0.875** 0.953**

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Anxiety r 0.443** 0.440** 0.396** 0.470** 0.868** 1 0.894** 0.959**

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Stress r 0.412** 0.434** 0.403** 0.465** 0.875** 0.894** 1 0.965**

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

DASS r 0.446** 0.452** 0.407** 0.479** 0.953** 0.959** 0.965** 1

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

PARS-3 r −0.377** −0.393** −0.485** −0.400** −0.482** −0.577** −0.480** −0.483**

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

**P < 0.001.

(p < 0.001), while the correlation coefficient between college

students’ social phobia and physical exercise behavior was

−0.393 (p < 0.001). The correlation coefficient for behavior

was −0.485 (p < 0.001). From the perspective of negative

moods, the correlation coefficient between DASS total score

and physical exercise behavior was −0.483 (p < 0.001), that

between depression and physical exercise behavior in the

subscale was −0.482 (p < 0.001), anxiety and physical exercise

correlation coefficient of behavior was −0.577 (p <.001). The

correlation coefficient between stress and physical exercise

behavior was −0.480 (p < 0.001). The correlation coefficient

between C19P-S and DASS total scores was 0.479 (p < 0.001).

Moreover, there were significant correlations between the four

dimensions of C19P-S and the three dimensions of negative

mood (r = 0.372–0.443, p < 0.001). The above results suggest

that further moderating effect analysis can be conducted

on COVID-19 phobia, negative moods and physical exercise

behaviors among college students.

Moderating e�ects test

Table 6 shows the moderating effects of physical exercise

behavior. Table 6 shows that in model 1, the explanation

rate of independent variables and moderator variables for the

dependent variable is 23%, and in model 2, the predictive power

increases by 4%. These findings imply that under the condition

that independent and moderator variables remain unchanged,

an increase of 4% is the predictive ability of the interaction

term for the dependent variable, that is, the contribution rate

of the moderating effect. The significant F change was <0.001

in model 1 and 0.034 (<0.05) in model 2, indicating that

the independent and moderator variables were significant in

predicting the dependent variable. Further, p values in ANOVA

were all < 0.001, indicating that the moderating effect of the

moderator variable on the independent variable was significant.

Discussion

In this study, we established that college students mainly

indulge in small amounts of exercise (about 66.14% of the

students in this study), and exercise level among males was

significantly higher than among females. These findings are in

tandem with those of previous studies. After the COVID-19

pandemic, the proportion of college students engaging in small

exercises increased significantly, which had a significant negative

impact on college students’ physical exercise. A previous

study reviewed the impact of the outbreak of the new crown

epidemic on physical activities among college students.Walking,

intensities and total physical activity levels among college

students in different countries were found to be significantly

decreased (34). The COVID-19 pandemic has exacerbated the

Frontiers in PublicHealth 08 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1046326
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Han et al. 10.3389/fpubh.2022.1046326

TABLE 6 Analysis of the moderating e�ects of physical exercise behaviors.

Model Model summary ANOVA

R2
1R2 df 1 df 2 Sig. change F p

1 0.230 0.230 2 3,130 <0.001 468.422 <0.001

2 0.230 0.040 1 3,129 0.034 312.232 <0.001

decline in physical activities of various groups of people, and

the relevant epidemic prevention policies in China restricted

students’ outdoor physical exercises to a certain extent.

Regarding negative moods among college students, we

established that the rates of depression, anxiety and stress were

35.5, 65.5, and 10.95%, respectively. Xiao et al. reported that the

rate of depressive symptoms in Chinese college students during

the COVID-19 pandemic was 59.35%, while that of anxiety

symptomswas 54.34% (35). In their study, Xiang et al. found that

during the COVID-19 pandemic, incidences of depressive and

anxiety symptoms in China were 41.8 and 31.0%, respectively

(36). These results differ from ours, but they all show that the

rates of depression and anxiety among Chinese college students

during the COVID-19 pandemic was higher.

In this study, gender had a significant impact on college

students’ COVID-19 phobia, physical exercise behaviors and

occurrence of negative moods. In accordance with our results,

gender has been significantly associated with the mental health

of college students during the COVID-19 epidemic (37).

Social isolation as well as the qualities of social relationships

and information received were significantly associated with

mental health among college students during the COVID-19

epidemic (37).

The optimal intensity of exercise is to choose the content

and intensity of exercise independently based on individual

differences to better stimulate exercisemotivation and emotional

responses, and fixed intensity exercise leads to poor emotional

responses and efforts (38, 39). Regarding the form and content

of exercise, Wang et al. reported that high-frequency, high-

dose moderate-to-high-intensity aerobic exercise combined

with strength training and various coordination training has

better intervention effects on negative moods (40). Home or

school isolation during the COVID-19 pandemic negatively

impacted college students’ mental health (41–43). Moreover,

due to the closed and depressing environment, lack of venues,

equipment, and training partners, the duration and intensity

of most students’ exercise decreased (44), which may have

reduced the effectiveness of physical exercise in preventing and

improving negative moods. In addition, a longer period of

epidemic isolation exacerbated the worsening of negative moods

among college students. The results of this study validate the

positive effects of physical exercise on mental health.

College students’ COVID-19 phobia was positively

correlated with negative moods. Hypothetically, COVID-19

phobia affects students’ cognitive thinking and emotional

cognition, thereby increasing the detection rate of negative

moods among college students. This study confirmed the

negative correlation between COVID-19 phobia and physical

exercise behaviors among college students, that is, the higher

the degree of fear, the lower the level of physical exercise. All

four dimensions of the C19P-S scale were negatively correlated

with physical exercise behaviors. The negative correlation

with physical exercise behavior is that fear contains factors

that can make students feel afraid, so that students’ physical

exercise behavior is weakened. In addition, isolation or blockade

in movement during the pandemic may have resulted in

psychological, physical, social and economic fears among

students, which may be the main reason for the reduction in

physical exercise.

Our findings validated the null hypothesis H1; the rates

of COVID-19 phobia and negative moods among college

students were significantly and positively correlated. The more

the rates of negative moods among college students, the

less the physical exercise. College students independently face

academic, employment, social, emotional and other issues, thus,

they were more likely to have negative moods during the

pandemic. Physical exercise is important for reducing negative

moods among college students and is positively correlated

with enhancement of college students’ self-esteem and self-

confidence (45). The negative relationship between college

students’ negative moods and physical exercise has been widely

verified, and the time, intensity and frequency of sports are the

main indicators that affect college students’ negative moods (46,

47). This result provides a new perspective for combination of

school sports and education to jointly improve the mental health

and physical activity levels of college students. This study has

certain practical significance for guiding students’ psychological

interventions and strengthening physical exercises in future.

The results of this study validate the null hypothesis

H2; physical exercise behaviors can moderate the effects of

college students’ COVID-19 phobia on negative moods. The

mental health of college students can be improved through

physical exercise (48–50). Some studies used different sports

programs to enhance the mental health of college students.

Jiao et al. used Wuqinxi to enhance the mental health of

female college students, they found that after a semester

of interventions, depressive symptoms among students were

significantly reduced (51). By changing the exercise behaviors of
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the subjects to increase the amounts of physical activities, such as

increasing the intensity, frequency, and increasing the duration

of behaviors. Negative moods decrease with increasing physical

exercise levels.

Results from the moderating effects can be explained using

the distraction hypothesis, which states that sustained physical

activity can divert individuals from unpleasant stimuli or painful

physical discomfort, thereby improving overall moods (52).

The monoamine hypothesis at the physiological level states

that appropriate intensities of physical activities can increase

the release rate of monoamine transmitters in the human

body, promote the transmission of monoamine transmitters

between neurons, and accelerate the absorption of monoamine

transmitters by neurons, thereby improving the moods of

subjects (53). Based on these theories, studies should aim at

establishing suitable approaches for promotion or improvement

of mental health of college students by exercise.

The limitation of this study is that we adopted a cross-

sectional study design, thus, the dose-response relationship

between COVID-19 phobia and negative moods was not

explored. The methodological system for assessment of causality

in health research is relatively mature. For the five types of

challenges in exploration of causality, such as measurement

bias, omitted variables, mutual causality, common cause and

selection bias, the causal relationship has been established.

Inference methods include randomized controlled experiments,

propensity score matching, instrumental variables, difference-

in-differences, breakpoint regression designs, and individual

fixed-effects models (cross-lag models, latent growth linear

models, etc.) (54). Scholars can choose the methodology

according to their own research expertise, and at the same

time, combined with the current development of big data

technology, make full use of machine learning to enhance

the scientific nature of their own research, improve research

efficiency, and improve the generalization and popularization of

research conclusions so as to enhance academic strength for the

realization of a higher level of national health.

Conclusion

We found a high rate of negative moods among college

students during the COVID-19 pandemic period, which was

higher among female students compared to male students.

College students’ COVID-19 phobia may be one of the key

factors inducing negative moods. Physical exercise canmoderate

the impact of COVID-19 phobia on negative moods among

college students. More studies should elucidate on mental health

issues in different populations during the COVID-19 pandemic.
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