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1.  INTRODUCTION

The rapidly spreading, ongoing, and worldwide Coronavirus Disease 
2019 (COVID-19) pandemic has become a global public health 
emergency since it broke out in December 2019 [1–3]. Previous 
research has revealed that the COVID-19 pandemic has caused many 
overwhelming stressors, such as loss of employment; death of family 
members, friends, or colleagues; financial insecurity; and isolation 
from others [4]. It is well known that stressful events such as COVID-
19 and other traumas may have a significant impact on mental health 
and may result in conditions such as Post-traumatic Stress Disorder 
(PTSD) and other psychological symptoms [5–7]. Mamun et al. [8] 
reported that these psychiatric sufferings also account for about 90% 
of the global suicide occurrences in extreme cases. As compared to 
the general population [6,7], Wang et al.’s study of 1738 respondents 
from 190 Chinese cities found that respondents aged 12–21.4 years 

and were students demonstrated a higher psychological impact from 
COVID-19 than those who were employed, which may be due to 
prolonged school closure, requiring online education support, and 
uncertainty about examinations and matriculation arrangements. 
Further, students were also likely to experience fear of becoming 
ill or dying themselves, feelings of helplessness, and stigma [9,10]. 
Compared to local students, international students are facing more 
impediments in maintaining their mental health under the COVID-
19 pandemic and beyond. For example, the pandemic may have put 
them in a more isolated position abroad, with less access to public 
resources due to monetary, informational, language, or cultural bar-
riers. Besides, some campuses were closed without considering that 
many international students do not have a residence outside those 
campuses, nor do they have access to a safe return to their home 
countries due to closed borders, reduced numbers of international 
flights, and potential exposure to COVID-19 during travel [11]. 
Based on these considerations, our study evaluates and identifies 
traumatic factors related to COVID-19 that contribute to psycho-
logical stress. These factors should become central concerns for gov-
ernment agencies and healthcare professionals to help international 
students get through this period of difficulty.
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A B S T R AC T
Objective:  The Coronavirus Disease 2019 (COVID-19) pandemic is a public health emergency of international concern 
and poses a challenge to people’s psychological resilience. Students are reported to have greater psychological impacts from 
COVID-19. This study aimed to survey international students to better understand their traumatic effects and psychological 
reactions from COVID-19, to develop evidence-driven strategies to reduce adverse psychological impact during the pandemic.
Method:  We conducted an online survey that collected information on the demographics, economic conditions, academic 
conditions, and health statuses of native Chinese students attending university in the U.S. Psychological impact was assessed 
by the Post-traumatic Stress Disorder (PTSD) Checklist Civilian Version (PCL-C) and mental health status was assessed by the 
Depression, Anxiety, and Stress Scale.
Results:  This study included 261 Chinese international students. In total, 37.5% of respondents’ PTSD PCL-C scores measured 
as moderate or severe. International students who were currently in China facing job-hunting or planning to continue studying 
abroad, severe economic pressure, and poor self-rated health status were significantly associated with greater PTSD PCL-C 
scores and higher levels of stress, anxiety, and depression.
Conclusion:  During the COVID-19 pandemic, more than one-third of the respondents rated their PTSD PCL-C score as 
moderate-to-severe and nearly half of them reported moderate-to-severe anxiety. Our findings identify factors such as future 
academic plan, economic pressure, and health status are associated with higher levels of psychological impact and worse mental 
health status. These should receive attention and psychological interventions should be implemented to improve the mental 
health of international students during the COVID-19 pandemic.
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2.  MATERIALS AND METHODS

The survey was completed on the Chinese Star Survey website. A 
snowball sampling strategy, focused on recruiting native Chinese 
students who are studying at U.S. universities during the epidemic 
of COVID-19, was utilized. The relevant smartphone link was sent 
by an instructor via WeChat to an international student group con-
sisting of native Chinese students who are studying at U.S. universi-
ties. According to our preliminary survey and based on the primary 
outcome of Depression, Anxiety, and Stress Scale (DASS) scores, 
we calculated the size of the sample, and 253 respondents were 
required, assuming a two-sided Type I error (a) of 0.05 and a power 
of 80%. Potential loss during follow-up or because of drop out was 
expected, therefore a total of 291 respondents were enrolled in this 
study. Of the 291 Chinese international students, 274 completed the 
questionnaire. However, 13 of these were eliminated from the study 
owing to illogical answers, such as submitting the same answers to 
all questions or reporting zero at each instance. Therefore, 261 were 
considered effective. All questionnaires were anonymous and could 
be completed in 5 min. Questions gathered information about stu-
dents’ demographics, economic conditions, academic conditions, 
and health status. We used the DASS-21 and the PTSD Check 
List-Civilian Version (PCL-C). Ethical approval for this study was 
granted by the Human Research Ethical Committee. Before the 
start of the investigation, the instructor provided the participants 
with the details about the research, and participants gave their elec-
tronic informed consent by signing the first page of the survey.

2.1.  Measurements

2.1.1. � Depression, anxiety, and stress 
scale-21

This 21-item scale allows for the simultaneous assessment of the 
three emotional states of DAS. It is easy to apply in both clini-
cal and non-clinical settings, and suitable for use in different age 
groups, as well as for medical students [12]. Each item has a 4-point 
Likert scale. The rating choices are “never applied to oneself ” (0 
points), “some degree/some of the time” (1 point), “considerable 
degree/a good part of the time” (2 points), and “very much/most 
of the time” (3 points). For depression, the measures were normal 
(0–9 points), mild (10–13 points), moderate (14–20 points), severe 
(21–27 points), and extremely severe (28+ points). For anxiety, the 
measures were normal (0–7 points), mild (8–9 points), moderate 
(10–14 points), severe (15–19 points), and extremely severe (20+ 
points). For stress, the measures were normal (0–14 points), mild 
(15–18 points), moderate (19–25 points), severe (26–33 points), 
and extremely severe (34+ points). Each subscale’s score is the dou-
bled sum of the seven items. A depression score >9, anxiety score 
>7, and stress score >14 were considered to be symptomatic [13]. 
Cronbach’s alpha value is 0.76.

2.1.2.  PTSD check list-civilian version

Students’ PTSD was assessed using the PCL-C. The PCL-C is a 
17-item self-report that can be used for PTSD screening, diagno-
sis, or symptom monitoring. Developed by Weathers et al. [14], the 

civilian version can be applied generally to any traumatic event and 
is easily modifiable to fit specific time frames or events. It is self-
administered and requires respondents to rate how often they have 
been bothered by PTSD symptoms using a 5-point scale (from 1 = 
not at all to 5 = extremely). The total scores range from 17 to 85. 
Scores of 38 or higher indicate the presence of PTSD [15,16]. This 
scale is valid and reliable, and the instrument has been translated 
into Mandarin [17]. Cronbach’s alpha value is 0.88.

2.2.  Statistical Analysis

Statistical Package for the Social Sciences (SPSS) 20.0 statistical 
software (SPSS Inc., Chicago, IL, USA) was used for data analy-
sis. A Chi-square test was used to analyze the categorical data of 
Chinese international students. The scores for the PTSD and 
DASS subscales were expressed as means and standard deviations. 
Percentages of responses were calculated according to the number 
of responses per question concerning the total number of respon-
dents. One-way analysis of variance followed by Bonferroni correc-
tion was used for multiple comparisons. We used linear regressions 
to calculate the univariate associations between sociodemographic 
characteristics, health status, academic condition, and the PTSD 
score, as well as the subscales of the DASS. All tests were two-tailed, 
with a significance level of p < 0.05.

3.  RESULTS

3.1. � Demographic Characteristics and their 
Association with Psychological Impact

The psychological impact of the COVID-19 pandemic, mea-
sured using the PTSD PCL-C scale, revealed a sample mean 
score of 33.50 (SD = 10.90). Of all respondents, 98 (37.5%) 
reported a moderate or severe psychological impact (score > 38). 
Respondents’ DAS levels were measured using the DASS 21-item 
scale. For the depression subscale, 157 (60.2%) were considered to 
have a normal score (score: 0–9); 54 (20.7%) were considered to 
suffer from mild depression (score: 10–12); 50 (19.2%) were con-
sidered to suffer from moderate depression (score: 13–20); none 
of them were considered to suffer from severe or extremely severe 
depression (score: 21–42). For the anxiety subscale, 132 (50.6%) 
were considered to have a normal score (score: 0–6); 30 (11.5%) 
were considered to suffer from mild anxiety (score: 7–9); 69 
(26.4%) were considered to suffer from moderate anxiety (score: 
10–14); and 30 (11.5%) were considered to suffer from severe or 
extremely severe anxiety (score: 15–42). For the stress subscale, 
164 (62.8%) were considered to have a normal score (score: 0–10); 
79 (30.3%) were considered to suffer from mild stress (score: 
11–18); 18 (6.9%) were considered to suffer from moderate stress 
(score: 19–26); and none of them were considered to suffer from 
severe or extremely severe stress (score: 27–42). Demographic 
characteristics are presented in Table 1. Aged 20–23 years was 
significantly associated with higher scores in the PTSD PCL-C 
[B = 0.20, 95% Confidence Interval (CI): 1.20–5.11], DASS 
depression subscale (B = 0.32, 95% CI: 1.41–2.89), DASS anx-
iety subscale (B = 0.19, 95% CI: 0.55–2.43), and DASS stress 
subscale (B = 0.14, 95% CI: 0.15–2.41). The female gender was 
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significantly associated with lower scores on the DASS anxiety  
subscale (B = −4.18, 95% CI: −3.87 to −1.39) and DASS stress 
subscale (B = −0.34, 95% CI: −5.72 to −2.85). Four (1.5%) of the 
international students self-diagnosed or their relatives confirmed 
infections with COVID-19, which was not associated with the 
PTSD PCL-C and DASS subscale scores.

3.2. � Current Location of International  
Students and its Association with  
Psychological Impact

Of all respondents, 125 international students (47.9%) who study 
in abroad were currently in China due to the pandemic and 136 
international students (52.1%) were still in the U.S. Being in the 
U.S. was significantly associated with lowers scores on the PTSD 
PCL-C (31.91 ± 12.0, p = 1.013, B = −0.15, 95% CI: −5.95 to −0.68), 
DASS depression subscale (B = −0.22, 95% CI: −3.15 to −0.95), 
and DASS anxiety subscale (7.48 ± 5.3, p = 0.038, B = −0.13, 95% 
CI: −2.62 to −0.08). Though international students in the U.S. 
also showed lower scores on the DASS stress subscale (8.72 ± 5.9,  
p = 0.559, B = −0.04, 95% CI: −1.98 to −0.07), there was no statis-
tically significant difference when compared to the international 
students in China (Tables 1 and 2). We found that the percent-
age of DASS depression, DASS anxiety, and DASS stress subscale 
scores above their cutoff point among international students in 
China were higher than those among international students in 
the U.S. (53.6% vs. 32.2%, 53.6% vs. 53.1%, and 40.8% vs. 33.1%, 
respectively; Figure 1a), and the percentage of PTSD PCL-C 
scores above 38 among international students in China was larger 

than that among international students in the U.S. (41.6% vs. 
40.0%; Figure 1b).

3.3. � Health Status and  
Psychological Impact

Of all the respondents, 46.3% reported good health status. Poor or 
very poor self-rated health status was significantly associated with a 
higher PTSD score (B = 0.32, 95% CI: 3.17–6.79), and higher DASS 
stress subscale (B = 0.24, 95% CI: 1.06–3.22), DASS anxiety sub-
scale (B = 0.35, 95% CI: 1.77–3.52), and DASS depression subscale 
(B = 0.29, 95% CI: 1.21–2.74) scores as compared to those with 
good self-rated health status (Table 1).

3.4. � Economic Pressure and Future  
Academic Plan and their Association 
with Psychological Impact

For all the international students, those who reported severe eco-
nomic pressure reported significantly higher scores on the PTSD 
PCL-C score (B = 0.52, 95% CI: 6.06–9.02), DASS stress (B = 0.25, 
95% CI: 1.05–3.08), DASS anxiety (B = 0.38, 95% CI: 1.82–3.45) 
and DASS depression (B = 0.32, 95% CI: 1.23–2.71) subscales. 
Planning to continue studying abroad was also significantly asso-
ciated with higher scores on the PTSD PCL-C score (B = 0.20, 95% 
CI: 1.29–5.24), DASS stress (B = 0.23, 95% CI: 1.06–3.31), DASS 
anxiety (B = 0.32, 95% CI: 1.59–3.43) and DASS depression (B = 0.42, 
95% CI: 2.17–3.63) subscales (Table 1).

Table 2 | The basic information between Chinese international students in China and Chinese 
international students abroad

Chinese International 
students in China

Chinese International 
students abroad t p

Age 20.14 ± 2.9 20.26 ± 2.8 −0.125 0.715
Gender N % N % – 0.103
  Female 60 48 79 58.1 – –
  Male 65 52 57 41.9 – –
DASS-21 – –
  Depression 8.95 ± 4.5 6.90 ± 4.6 3.657 <0.001
  Anxiety 8.82 ± 5.1 7.48 ± 5.3 2.089 0.038
  Stress 9.18 ± 6.6 8.72 ± 5.9 0.585 0.559
PTSD PCL-C 35.22 ± 9.3 31.91 ± 12.0 2.504 0.013

Figure 1 | (a) The percentage of each DASS subscale score above its cutpoint. Depression > 9; Anxiety > 7; Stress > 14. (b) The percentage of PTSD PCL-C 
score > 38.

a b
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4.  DISCUSSION

This may be one of the first studies to examine the psychological 
impact on international students during the COVID-19 pandemic. 
Our results found that 37.5% of respondents rated the psycholog-
ical impact of the outbreak as moderate or severe. Among them, 
52.1% were students who currently stay abroad; 39.8% of respon-
dents reported depressive symptoms >9; 49.4% of respondents 
reported anxiety symptoms >7; and 34.1% reported stress levels 
>14. The percentage of each psychological symptom score which 
was above its cut-off point among the students currently in China 
was higher than those among the students still in the U.S.

The difference between PTSD and DASS-21 scores may be because 
the PTSD Scale assesses the psychological impact after an event. 
The COVID-19 pandemic has disrupted the lives of students in 
different ways, depending not only on their level and course of 
study but also on the point they have reached in their programs, 
such as those transitioning from secondary to tertiary education, 
or from tertiary education to employment. However, respondents 
from different nationalities or ethnicities may manifest psycholog-
ical symptoms differently or may be less likely to accept a negative 
mood [18]. In our study, we investigated an international student 
group of Chinese natives who are studying in the U.S. The percent-
age of students that chose to go back to China during the outbreak 
of COVID-19 was 47.8%, while 52.1% chose to stay abroad. Those 
who returned home to China reported more serious psychological 
symptoms, and their symptoms of DAS were more obvious than 
those of students who were still in the U.S. One possible reason for 
this may be that besides COVID-19 leading to anxiety, COVID-19-
related stressors may also cause anxiety, such as the disintegration 
of future plans, decreased communication with teachers, economic 
pressure, academic delays, and restrictions that are aimed toward 
students from China returning to U.S. universities. These stress-
ors were positively associated with the level of negative psycholog-
ical symptoms experienced during the pandemic [19]. Currently, 
according to press reports, international students’ chances of get-
ting jobs in the U.S. after graduation are limited. This comes on 
the heels of the COVID-19 pandemic, which was already projected 
to reduce international student enrollment by up to 25% [20]. 
Moreover, during the pandemic, many international students have 
been worrying about long-term disadvantages when they move to 
another level of study or enter the labor market. These concerns 
may be why international students who are aged 20–23 years and 
facing the pressure of job-hunting or planning to continue study-
ing abroad were significantly associated with higher scores on the 
DASS depression, DASS anxiety, and DASS stress subscales. Apart 
from academic pressures, the traumatic economic effects brought 
on by COVID-19 may also harm students’ mental wellbeing. For 
the Chinese international students who come from middle-class 
families, extracurricular work may relieve their financial pressure 
to a certain extent. However, many shops and restaurants closed 
due to COVID-19; limited financial resources might become one 
of the things that produce the most anxiety. Based on a system-
atic review, 31 global studies exhibit a positive association between 
economic recession and increased suicide rates [21]. In our study, 
those who reported severe economic pressure were significantly 
associated with higher scores on the DASS stress, DASS anxiety, 
and DASS depression subscales. The results of our study might  
provide vital guidance for the government to apply supplementary 

policies to help international students who are experiencing ele-
vated stress, anxiety, and depression. Institutions and parents 
should step in to aid these students and form a stable emotional 
support system during such a difficult time [22]. Although nega-
tive emotions will have adverse effects on international students’ 
psychology, the majority of mental disorders following COVID-
19 such as sadness, anxiety, fear, anger, paranoia, and short-term 
adjustment issues and long-term adaptation to the uncertain future 
may be “reactive” in nature, which is transient rather than per-
sistent. It is necessary to take effective measures in time to improve 
international students’ mental health [23]. First, our data suggest 
that education authorities need to develop online portals and web-
based applications to deliver lectures or other teaching activities 
[24]. As young people are receptive to smartphone applications 
[25], health authorities could consider providing online or smart-
phone-based psychoeducation and psychological interventions that 
will also reduce the risk of virus transmission by forgoing face-to-
face therapy. Moreover, due to the limitations of online teachings, 
such as time difference and lack of interactive communication in 
the classroom, special policies that provide more choices for inter-
national students are extremely valuable during this period, such 
as Cornell University’s Study Away option. In this policy, interna-
tional students at Cornell could choose educational institutions 
in their home country; such alternatives provided students with a 
different approach than online meetings. In this way, Chinese stu-
dents can not only continue their studies in their home country, 
but also, to a large extent, avoid the risk of infection during travel 
and contact with people. Second, health authorities need to iden-
tify the immediate psychological needs of international students 
presenting with psychological symptoms during the pandemic. 
Our results reveal that international students presenting with poor 
self-rated health statuses reported higher PTSD levels and higher 
levels of stress, anxiety, and depression. Health professionals should 
take the opportunity to provide resources for psychological sup-
port and interventions for those who present with poor health 
status. Further, health authorities need to provide accurate health 
information during the pandemic to reduce the spread of misin-
formation [26,27]. Third, Chinese international students who are 
abroad may face unfair treatment and be discriminated against in 
some countries, being viewed as possible COVID-19 carriers. This 
misconception causes public fear, alienation, and discrimination, 
which may also lead to mental health problems such as denial, 
stress, anxiety, and fear [28]. As a result, it may be better for the 
World Health Organization and governments worldwide to min-
imize the possibility of discrimination against certain groups of 
people regarding the origin of COVID-19 by providing cognitive 
behavior therapy and mindfulness-based therapy [22]. Fourth, col-
leges and universities should help college students establish proper 
career ideals and re-plan their career goals. Colleges and universi-
ties at home and abroad should establish a new type of cooperative 
employment work model, implement more flexible employment 
measures for graduate students, and provide them with diversified 
job opportunities to minimize the pandemic’s negative impact on 
international students’ economic concerns.

This study has several limitations. First, as the study focused on 
Chinese international students, the results may not apply to other 
adults or the general population. Second, personality and coping 
styles of different participants, which may influence the results, 
were not measured in this study. Third, due to the constant changes 
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that occur in both the crisis and in international relations, our 
research only represents the mental status of students in this par-
ticular period. Fourth, we did not adjust for baseline depression as 
a covariate. The present sample is also small and was limited to a 
convenience sample. And the snowball sampling method is suscep-
tible to sampling bias. Since participants are chosen by individuals 
who have already been selected, it is possible that all of the partic-
ipants will share certain characteristics or traits. Finally, socioeco-
nomic status varies over time in this age range, and could not be 
assessed in the present study.

5.  CONCLUSION

During the COVID-19 pandemic in China, more than one-third of 
the respondents rated their psychological impact as moderate-to- 
severe, and nearly half of them reported moderate-to-severe anx-
iety. Students currently stayed in China who were at the age of 
graduation with facing job-hunting or planning to continue 
studying abroad, with severe economic pressure, and poor self-
rated health status were associated with a greater psychological 
impact from the outbreak and higher levels of stress, anxiety, and 
depression. In the future, the COVID-19 epidemic may continue 
to affect people’s work and life, and the results of this study may 
assist in identifying Chinese international students with mental 
health problems so that they can be targeted for appropriate 
mental health interventions.
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