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ABSTRACT

Background To investigate the knowledge, attitudes and anxiety toward COVID-19 among Chinese college students studying in China and

abroad.

Method A structured questionnaire, comprised of demographic characteristics, knowledge and attitudes toward COVID-19 and the State–Trait

Anxiety Inventory (STAI), was used to collect data for 566 domestic students and 126 students studying abroad.

Results Domestic students were better than students abroad in knowledge of epidemiology and manifestations. Domestic students showed a

significant higher enthusiasm for voluntary services than students abroad, including medical science popularization, community services, traffic

dispersion, logistics transportation and being volunteers for vaccine trials. The scores (Mean ± SD) of S-AI and T-AI among students abroad

were 59.48 ± 8.63 and 54.10 ± 7.20, respectively, which were significantly higher than those of domestic students (39.46 ± 8.16 and

39.25 ± 7.72).

Conclusions Our study showed a better understanding of knowledge, more positive attitudes and less anxiety toward COVID-19 among

domestic students, compared with students studying abroad. In light of this information, more attention and appropriate psychological and

social intervention should be paid to college students with anxiety, especially those studying abroad.
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Introduction

An outbreak of novel coronavirus pneumonia occurred in
December 2019 in Wuhan, Hubei province and rapidly spread
throughout China, which has also spread worldwide. The
World Health Organization (WHO) named the disease as
coronavirus disease 2019 (COVID-19), and the International
Committee on the Taxonomy of Viruses named the virus
as severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2).1 Respiratory droplets and direct contact were the
main transmission routes.2 A study of 1354 Canadian adults
in early February 2020 showed ∼40% of the participants
were worried or very worried about SARS-CoV-2, even with
only four confirmed cases in Canada at that time.3 Likewise,
the fear of COVID-19 was greater than that of seasonal
flu outbreaks globally, although flu had killed considerably
more individuals. The fear of the unknown and uncertainty
can definitely lead to the development of mental disorders
and adverse behaviors, such as increased alcohol and tobacco
consumption.4 Emotional coping is crucial to this process.

Globally, as of 3:29 pm CEST, 12 October 2020, there
have been 37 423 660 confirmed cases of COVID-19, includ-
ing 1 074 817 deaths, reported to WHO.5 Previous studies
showed that mental disorders, such as stress, anxiety and
depression, had been found in medical staff and the general
population.6,7 A study aiming to better understand the levels
of psychological impact in the initial stage of the COVID-
19 outbreak administered the Depression, Anxiety and Stress
Scale (DASS-21) with 1210 individuals in 194 cities of China.



2 JOURNAL OF PUBLIC HEALTH

Moderate-to-severe depressive symptoms, anxiety symptoms
and stress level were found in 16.5, 28.8 and 8.1% of the
participants, respectively.8 However, some positive interven-
tions, such as viewing heroic acts, speeches from experts, and
knowledge of the disease and prevention, were associated
with positive psychological impact.9,10 Therefore, it is impor-
tant to call for appropriate clinical and mental health interven-
tions. It is equally important to find and know the actual psy-
chological status of the groups potentially targeted for such
interventions because different groups can perceive the risk
differently.11 In other words, investigating the psychological
impacts of COVID-19 on different groups is the key point to
make strategies to reduce the psychological combinations of
COVID-19.

Previous studies in the H1N1 influenza epidemic in 2009
showed that the Australian university population was not
worried about the pandemic and did not even consider it
serious. They still believed that the younger individual (20–
34 year old) were not susceptible to H1N1 influenza, although
their own age group was found to be the one most affected by
previous flu pandemics.12,13 Different countries have adopted
different measures to prevent the COVID-19 epidemic. Dif-
ferent countries have adopted different measures to deal with
the new crown epidemic. Measures in China, such as closing
classes in the entire school system, home quarantine and
studying online, were diametrically opposed to measures in
the United States of America (USA), such as continuing
offline classes. Higher levels of anxiety and depression were
predicted in the wake of the stay-at-home order, since con-
finement could produce or exacerbate such psychological
problems.14,15

Psychological symptoms of COVID-19 on general popu-
lation have been studied in previous researches; however, the
impact of COVID-19 on Chinese college students has not
been evaluated, especially the comparison between Chinese
domestic students and students studying abroad. Therefore,
the aim of the present study is to comprehensively evalu-
ate the knowledge, attitudes and anxiety toward COVID-19
among domestic and overseas Chinese college students and
call for appropriate psychological and social intervention for
college students with anxiety.

Materials and methods

This case–control study was conducted between February
2020 and August 2020, which was performed after approval
from the ethics committees of the Xiangya Hospital, Central
South University. The purpose of the study was explained
to the participants prior to distributing the questionnaire.

Informed consents were obtained and all questionnaires were
administered anonymously.

Study population

All the participants in our study were enrolled via online ques-
tionnaire named Wenjuanxing, a platform providing functions
equivalent to Amazon Mechanical Turk. Group A was com-
prised of Chinese domestic college students, and Group B
was comprised Chinese students studying abroad. Participants
were required to be over 18 years old and have no history
of transnational in the past 2 months. Participants who had
alcohol or caffeine addiction, chronic physical disease and a
history of neurological disease which affected cognitive func-
tion were excluded. Only students going abroad within 2 years
were included in Group B. Most of the students (90.48%) in
Group B were selected students studying in USA because of
the diametrically opposite measures taken by China and USA
in the face of COVID-19. The same questionnaires which
were all performed in Chinese were used for both groups and
a total of 692 valid questionnaires were returned.

Assessment tools

The questionnaire consisted of four domains, including
demographic characteristics, knowledge, attitudes (scientific
research, volunteer services and Chinese doctor–patient
relationships) and degree of anxiety toward COVID-19.

Data Collection Form

The Data Collection Form, a detailed interview form with
questions about the general information of the participants,
was prepared by the researchers for the purpose of this study.
Gender, age, studying stage, major, living situation and pres-
ence of influenza-like symptoms were included in the form.

Self-reported assessments

The items in the second domain were extracted from the
Guidelines for the Diagnosis and Treatment of 2019-nCoV
Infection by the National Health Commission (Trial Version
5), which included epidemiological and clinical knowledge.
The attitudes toward social events associated with COVID-19
involved three aspects—scientific research, volunteer services
and doctor–patient relationships in China. The items of atti-
tudes toward the impacts of COVID-19 on Chinese doctor-
patient relationships were as follows: (i) your opinions on the
harmony of doctor–patient relationship in China; (ii) your
opinions on whether COVID-19 will improve doctor–patient
relations in China; (iii) knowledge of recent violence against
Chinese medical staff; (iv) your opinions on the occupational
risk of Chinese medical staff and (v) your views on the
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necessity of security screening in hospitals. Each item was
rated based on the degree of agreement from 1 to 5 (strongly
disagree to strongly agree).

The State–Trait Anxiety Inventory

State–Trait Anxiety Inventory (STAI) was developed by Spiel-
berger in 1970 to assess the degrees of anxiety symptoms
of individuals.16 The Chinese version of the STAI has been
verified to have high internal consistency with Chinese popu-
lation, whose coefficient alphas were reported to be 0.90 and
0.81, respectively, for the Chinese State anxiety (S-AI) and
Trait anxiety (T-AI).17,18 The score range for both S-AI and T-
AI is 20–80 points, and a higher score represents more severe
symptoms of anxiety.

Statistical analysis

All demographic data were analyzed descriptively. Continu-
ous data were presented as means and standard variations
(Mean ± SD) and nominal data were presented as frequencies
and percentages. The differences between the mean scores in
demographic characteristics and each item were tested with
two independent sample t-test. The Chi-Square test was used
for comparison of groups regarding categorical variables.
SPSS 19.0 package program was used for statistical analysis
and P < 0.05 was considered statistically significant.

Results

Demographic data of samples

A total of 607 domestic college students were approached
in Group A with 41 (6.8%) refusing to be interviewed and
566 (93.2%) agreeing. A total of 141 individuals in Group
B were approached. Out of these, 15 (10.6%) refused and
126 (89.4%) agreed. There were no significant differences
between two groups except for the age and living situation
(Supplementary Table S1).

Knowledge toward COVID-19

Supplementary Table S2 showed significant differences in the
perspectives on the effective means for inactivating SARS-
CoV-2, such as ether (P < 0.001) and chlorine disinfectants
(P = 0.008), as well as clinical manifestations (P = 0.044) and
laboratory examination (P = 0.023).

Attitudes toward scientific research and hot topics
in social events during COVID-19
Scientific research

Reading articles online (42.05 and 44.44%) and writing papers
(27.56 and 31.75%) became the most frequent methods of

research in Group A and B, correspondingly. As shown in
Supplementary Table S3, the proportion of writing and revis-
ing project application among domestic students was higher
than the overseas students group (P = 0.032). The proportion
of adjusting or improving the experimental plan was just the
opposite (P = 0.026).

Voluntary services

Supplementary Table S3 indicated that domestic students
showed a significant higher enthusiasm for voluntary services
than overseas students, which was reflected in medical science
popularization (P = 0.011), community services (P < 0.001),
traffic dispersion (P = 0.001) and logistics transportation
(P = 0.025). In addition, 40.28% of domestic college students
expressed their willingness to be a volunteer for vaccine trials
of COVID-19, which was significantly higher than 19.05% of
overseas Chinese students (P < 0.001).

Chinese doctor–patient relationships

There were no significant differences in attitudes toward the
impacts of COVID-19 on improving doctor-patient relation-
ships in China between two groups (Supplementary Table S4).
Overall, both groups still held negative attitudes toward
doctor-patient relationships in China. Further investigations
showed significant differences in the information access of
intense relationships (Fig 1A), such as transmitting from
Weibo (p = 0.02) or friends of QQ and Wechat (P = 0.02),
or their own experience (p < 0.001). Nearly 80% of both the
two groups thought patient factors was the main cause of
intense relationship in China (Fig. 1B).

Degrees of anxiety

A total of 332 out of 566 domestic students and 110 out
of 126 overseas students agreed to participant in the STAI.
The scores (Mean ± SD) of S-AI and T-AI among overseas
Chinese students were 59.48 ± 8.63 and 54.10 ± 7.20, respec-
tively, which were significantly higher than those of domestic
students (39.46 ± 8.16 and 39.25 ± 7.72) (P < 0.001), indi-
cating greater anxiety faced by Group B (Fig. 2A and B).

Discussion

This study is one of the first to investigate the knowledge,
attitudes and anxiety toward COVID-19 among Chinese
college students studying in China and USA. Our study
showed a better understanding of knowledge, more positive
attitudes and less anxiety toward COVID-19 among domestic
students compared with Chinese students studying abroad.
More attention and appropriate psychological and social

https://academic.oup.com/jpubhealth/article-lookup/doi/10.1093/jpubhealth/fdaa268#supplementary-data
https://academic.oup.com/jpubhealth/article-lookup/doi/10.1093/jpubhealth/fdaa268#supplementary-data
https://academic.oup.com/jpubhealth/article-lookup/doi/10.1093/jpubhealth/fdaa268#supplementary-data
https://academic.oup.com/jpubhealth/article-lookup/doi/10.1093/jpubhealth/fdaa268#supplementary-data
https://academic.oup.com/jpubhealth/article-lookup/doi/10.1093/jpubhealth/fdaa268#supplementary-data
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Fig. 1 Information access (A) and analysis on the causes (B) of physician–patient relationship in China by domestic and overseas Chinese college students.
(∗ indicates P < 0.05; ∗∗ indicates P < 0.01; ∗∗∗ indicates P < 0.001).

intervention should be paid to college students with anxiety,
especially those studying abroad.

Psychological problem has been one of the hottest topics
in COVID-19. Unexpectedly, studies in the northern Spain
showed higher mean levels of anxiety in the 18- to 25-
year-age bracket, followed by the 26- to 60-year-age bracket
and then the individuals more than 61 years old, which was
different from the results found in H1N1.7,12 Considering
the 18- to 25-year-age bracket was mostly university stu-
dents, these symptoms were attributed to the wake of the
stay-at-home and the additional stress to meet the need of
adopting to the new online education environment with-
out face-to-face classes.15,19 However, this study suggested
almost no anxiety symptoms in university students in China
who were required to stay at home and study online. Dif-
ferent measures adopted by national governments in the
face of COVID-19 may explain the significant differences in
STAI between the two groups.20 Secondly, studies have found
that the possibility of patients and their caregivers suffering
from psychological comorbidities decreases with the deeper
understanding of the diseases,21 consistent with the above
results. In addition, more new media use and media engage-
ment with rumors were found to be associated with negative
psychological outcomes, which might be another cause of the

differences.22 Notably, further study showed that 53.97% of
Chinese students studying abroad had been unfairly treated,
including personal attacks, verbal attacks and asking to leave
public places, as it was once thought that SARS-CoV-2 orig-
inated in China.23 Therefore, more attention should be paid
to implement prevention and intervention programs, release
timely public health communication from official sources and
debunk misinformation associate with COVID-19 to mitigate
the anxiety levels.24,25

Interestingly, significant differences were found in the
strong willingness to engage in voluntary services among
domestic students, although they knew the risk of infection
and insomnia.26 On the one hand, the degree of gravity of
the epidemic in different countries, which was associated with
the extent of voluntary services, could definitely explain the
differences.27 On the other hand, we attributed it to empathy,
which was thought to be a unique ability of humans to
feel, understand and share the emotional state of others,28

making it possible to resonate with others’ positive and
negative feelings alike. During the initial stage of COVID-
19, lots of medical staff across China chose to support Hubei
province, the most severely affected areas in China, with little
knowledge of SARS-CoV-2. These heroic acts, broadcast
on media platforms in China repeatedly, strengthened the
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Fig. 2 S-AI (A) and T-AI (B) of domestic and overseas Chinese college
students. (∗∗∗ indicates P < 0.001).

determination of general population to overcome problems
caused by SARS-CoV-2 via empathy.9,10

Some limitations of this study must be acknowledged. Due
to the respective sample size of Chinese studying abroad,
the results cannot represent the mental health of the entire
population of Chinese students studying abroad, which we
hope to expand in future work. Also, the different stages of
COVID-19 control among China and USA may affect the
results. Participants may have concerns about the confiden-
tiality of this study, which may have affected their responses.

Conclusion

This is the first study to investigate the knowledge, atti-
tudes and anxiety toward COVID-19 among Chinese college

students studying in China and USA. Better understanding
of knowledge, more positive attitudes and less anxiety toward
COVID-19 were found among domestic students, compared
with students studying abroad. In light of this information,
more attention and appropriate psychological and social inter-
vention should be paid to college students with anxiety, espe-
cially those studying abroad.
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