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Abstract
The outbreak of Coronavirus disease 2019 (COVID-19), has led to the quarantine of many residents in their homes worldwide. Some of these people might
develop mental health problems, and many solutions have been put in place to address the mental health issues of patients and health professionals affected
by the disease. However, not much attention has been given to international students studying in China. The present study aims to conduct an online survey to
investigate the mental health status of international students from Changsha city, China.

Materials and Methods: A WeChat-based survey program comprised of questions on demographic information gender, grade year, duration and status of
quarantine, duration of sleep, worries about graduation, being able to go to school and presence or absence of a sense of security; as well as questions from
the Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7) scale and State-Trait Anxiety Inventory(STAI).

Results: The prevalence of depression was 59.4% and the prevalence of anxiety was 37.8%. The STAI-Y1 STATE scores had a mean value (mean) of 41.42,
standard deviation (S.D) of 10.89 and STAI-Y2 TRAIT scores had a mean value (mean) of 41.85, standard deviation (S.D) of 11.13.  The risk factors of anxiety
or depression were Sleep duration, worrying about graduation in varying degrees, School time, and feeling secure in varying degrees. Higher the Patient Health
Questionnaire-9 score and higher Generalized Anxiety Disorder-7 score and higher STAI-Y1 STATE scores were associated with higher STAI-Y2 TRAIT scores.

Conclusion: The present study implies that the university needs to consider planning for acute and long-term psychological help services for international
students.

Background:
New coronary pneumonia - COVID-19 has turned out to be a world public health emergency. By late December 2019, it grew to become clear that a novel
Coronavirus was spreading through Wuhan, the capital of Hubei province in China.[1] A group of sufferers who had been exposed to the virus exhibited signs
and symptoms of fever, dyspnea, and extreme pneumonia.[2]. Numbers of recognized cases and deaths from COVID-19 have been greater in Wuhan than in
any other city in the early stage of the outbreak; and containment, with travel restrictions, was �rst implemented in that city.[3] The disorder unfolded
unexpectedly throughout all the Chinese provinces within a few days due to numerous reasons including 1) the local authorities did not know that the
sickness had the characteristic of human-to-human transmission and, 2) it was the opening of China's Spring Festival tour rush and nearby college students
had been all leaving for the holidays. [4]

It is properly acknowledged that calamities such as natural disasters and man-made traumas can have a sizeable mental health impact and can end-result in
stipulations such as post-traumatic stress disease (PTSD) and depression.[5], [6]. Further, little is recognized about the incidence and danger elements for
mental health problems when confronted with such stressors. Different groups of humans from the regular public to students of an international university
will have various ranges of psychological issues such as fear, worry, anxiousness, and depression. University students are dealing with a range of challenges
in the wake of the COVID-19 outbreak. The pandemic has been escalating and threatening the welfare of human beings globally, and this public �tness
emergency generates concern and leads to a spectrum of psychological penalties.[7]

University life is a crucial stage in the improvement and preservation of mental health toward impartial adulthood. Emotional problems such as anxiety and
depression can have a profound effect on the �tness and overall faculty performance of the students. The COVID-19 pandemic has drastically affected the
education system in China, wherein the opening of all universities for the new semester has been postponed until further notice to control the epidemic. Many
universities decided to suspend in-person classes and evacuate students in response to the intensifying concerns surrounding COVID-19. To ensure their
safety, the students were instructed to be quarantined in the dormitories or private renting apartments when the disease outbreak began. As more universities
are transitioning to remote learning after the spring break, some of the students are going through intellectual health issues due to the disruption of academic
schedule and tutorial events [9]. For example, many postgraduate students had to cease their research projects, removing all the experimental animals from
the laboratories. Moreover, disruption of their research projects and internships jeopardizes their study applications which would possibly extend their
graduation, and undermine their competitiveness on the job market which may fuel anxiety among the students. Those who left their rented apartments,
leaving all their belongings behind and went back home are still paying their monthly rents despite not living in China. Universities have delayed the plans to
allow students to return to China which might make the students more worried about their future as they need to complete university graduation requirements
before graduating. During the SARS outbreak, as many people suffered from poor sleep and short sleep periods due to anxious and depressive symptoms [10],
[11] it is reasonable to assume that a higher exposure leads to much less sleep, which in turn increases the chance of intellectual illness. Based on a study
published on the SARS epidemic, the longer the isolation, the greater the opportunity of psychological distress.[12] Therefore, it is indispensable to discover the
relationship between the time spent in home-quarantine and intellectual sickness to perceive the impact of important epidemics or ailment outbreaks on
international students. It is consequently fundamental to recognize the feasible relationships between the COVID-19 pandemic, sleep periods, and underlying
intellectual ailments in the university student population. Such research would enhance the understanding of the requirement of psychological adjustment
mechanisms wished to make sure the wide-spread well-being of the international students.

Thus, we conducted an online mental health survey for international students related to the COVID-19 outbreak to further understand the presence of
psychological issues among these students while taking into account the potential differences based on gender, grade year, duration and status of quarantine,
duration of sleep, worries about graduation, being able to go to school and presence or absence of a sense of security.

Aims Of This Study
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The main aim of this study was to observe the effects of quarantine policy on the psychological health of international students. So that they can be screened,
diagnosed, and treated effectively for the same. These students are the future of the health workforce who will contribute to the development of a healthy
population in a country. Therefore, it was important to analyze whether mental health issues were affecting foreign international students during the COVID-19
outbreak. It was also imperative to study any discrepancies in these issues based on the parameters of gender, grade year, duration and status of quarantine,
duration of sleep, worries about graduation, being able to go to school, and the presence or absence of a sense of security.

Materials And Methods
Study procedure

The target population comprised of international students from Central South University including undergraduates, Master's degree/postgraduate students,
and Ph.D./doctoral students. The questionnaire was comprised of questions on demographic information, gender, grade year, duration and status of
quarantine, duration of sleep, worries about graduation, being able to go to school, and the presence or absence of a sense of security.

The data was collected from students who have been unable to go to school since the COVID-19 outbreak, from January 25, 2020, to June 26, 2020. The
survey was completed on the Chinese Star Survey website between 19th to 26th June, with the relevant smartphone link sent to the Xiangya WeChat
international students group. These students were informed about the motive of the survey i.e to comprehend the effects of the COVID-19 epidemic on the
mental health of international students.

Depression

Depression was assessed using the 9-item Patient Health Questionnaire-9 (PHQ-9), which is sensitive and speci�c, su�cient to screen adolescents with
suspected depression.[10] Furthermore, the PHQ-9 is the most regularly used device designed for screening depression in primary care [11][12], [13], and is a 9-
item depression module from the full PHQ. The participants were requested to respond to the questions to consider the frequency of the speci�c symptoms
that they felt during the quarantine period. The solutions were scored as follows: zero(0) point for not at all, one(1) point for several days, two(2) points for
more than half of the days, and three(3) points for nearly every day. The score was scaled from 0–27 (0–4: without depressive symptoms, 5–9: with mild
depression symptoms, 10–14: with moderate depression symptoms, 15–19: with moderate to severe depression symptoms, and 20–27: with severe
depression symptoms) [11]. This scale has additionally been broadly used with Chinese populations and has validated brilliant psychometric properties [14].

Anxiety

Anxiety was assessed by the usage of the 7-item Generalized Anxiety Disorder-7 (GAD-7) scale, which has been used to consider the mental health status of
people after the MERS outbreak [15]. The GAD-7 scale contains seven noticeably applicable questions chosen from 13 items (nine questions from the
Diagnostic and Statistical Manual of Mental Disorder, 4th Edition, and four questions from the Anxiety Symptom Scale). For every item, the participants were
asked about their frequency of experiencing each one of the emotions at some stage during their quarantine period for COVID-19. The answers were scored as
follows: zero (0) point for not at all, one (1) point for several days, two(2) points for more than half of the days, and three(3) points for nearly every day. The
score was scaled from 0–21 (0–4: without anxiety symptoms, 5–9: with mild anxiety symptoms, 10–14: with moderate anxiety symptoms, and 15–21: with
severe anxiety symptoms) [15].

To �gure out if STAI-Y2 TRAIT scores can be a predictive factor of depression or anxiety, all participants have been assessed with the State-Trait Anxiety
Inventory (STAI). The STAI-Y consists of 40 self-report items, for both state and trait components. STAI-Y items are rated on a 4-point Likert scale. (STAI-
Y1STATE) report the extent of their anxiety at particular moments, while (STAI-Y2TRAIT) indicate the intensity of their anxiety in general: both scores were
computed in this study. Scores of each state- and trait-anxiety range from 20 to 80, a higher score indicating greater anxiety. [16]

Quarantine

Students who lived in the dormitory have been in quarantine since January 25 which is still ongoing as of July 7 until further notice. Hence, they have been in
quarantine for about 6 months now. Quarantine period was determined by the question: “How much time on average have you spent in quarantine from the
outside since the COVID-19 outbreak and are you still in quarantine now?” According to the duration, participants were categorized into 5 groups: None, 1
month, 2 months, 3 months, 4 months, 5 months, and 6 months. According to the current situation, participants were categorized into two groups: still in
quarantine and not in quarantine.

Sleep duration

Sleep length was determined by the question: “How much sleep you had on average every night over the past four weeks?” The participants were categorized
into six groups based on their reported average sleep duration: <6 hours/night, ≥ 6 to < 7 hours/night, ≥ 7 to < 8 hours/night, ≥ 8 to < 9 hours/night, ≥ 9 to < 10
and ≥ 10 hours/night [17] with < 6 hours/night being seen as short sleep duration.[18]

Degree of worrying about graduation

The degree of worrying about graduation was determined from the question: “how much do you worry about graduation?” Participants were categorized into 4
groups: Not at all, a little, somewhat, and very much.

School Time
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To be able to go to school was determined by the question: ”Can you go back to school/hospital to study now?” If you can, how long? Participants were
categorized into 2 groups: Not at all, sometimes.

Sense of security

The presence or absence of a sense of security was determined by the question: ”do u feel secure?” Participants were categorized into 4 groups: Not at all, a
little, somewhat, and very.

Ethical approval and consent

The participants were informed that the motive of the survey was to comprehend the psychological effects of the COVID-19 epidemic on students and was
conducted via an online WeChat noti�cation before the investigation. Students who were willing to participate in the survey �lled out the questionnaires.
Online informed written consent was obtained from all participants at the beginning of the questionnaire. The present study was approved by the Medical
Ethics Committee of Second Xiangya Hospital of Central South University (2020) of the National Examination Bureau Number (001)

Statistical Analysis
All statistical analyses were performed using the IBM SPSS Statistical Software (version 22). Counting data was presented in counts (the percentage of the
total). The chi-square test was used to determine whether there were signi�cant differences between the number of asymptomatic and symptomatic students,
in terms of different genders, grade year, duration and status of quarantine, duration of sleep, worries about graduation, being able to go to school and
presence or absence of a sense of security. The Kruskal-Wallis test was used to determine whether there were signi�cant differences among the number of
symptomatic (in varying degrees) students, in terms of different gender, grade year, duration and status of quarantine, duration of sleep, worries about
graduation, being able to go to school and presence or absence of a sense of security. One-way ANOVA and t-test calculations were used to assess the
differences in the State-Trait Anxiety between the subgroups which were strati�ed by different gender, grade year, duration and status of quarantine, duration
of sleep, worries about graduation, being able to go to school and presence or absence of a sense of security. A P-value of < 0.05 was considered statistically
signi�cant.

Results
285 students received the questionnaire and the response rate was 53.7%. A total of 153 students enrolled in the survey, which consisted of 143 students who
were not diagnosed with any mental disorders previously and 10 students who were previously diagnosed with one or the other kind of mental disorders. The
present survey excluded the students who have previously suffered from mental disorders. Detailed information is presented in Table 1. A large proportion of
respondents was found in the Master student group (63.6%) Male students group (67.8%) and quarantine group (59.4%).
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Table 1
Demographic characteristics of the participants in the survey.

  Participants (n = 153)

Diagnosed mental disorder before  

No 143

Yes(exclude) 10

Age(y) 28.66 ± 4.1 (20–40)

University year  

Undergraduate 19 (13.3%)

Master 91 (63.6%)

Doctor 33 (23.1%)

Gender  

Male 97 (67.8%)

Female 46 (32.2%)

Quarantine  

Yes 85 (59.4%)

No 58 (40.6%)

The degree of worrying about graduation  

Not at all 44 (30.8%)

A little 38 (26.6%)

Somewhat 21 (14.7%)

Very much 40 (28.0%)

Sleep duration  

< 6 hours/night 34 (23.8%)

≥ 6 to < 7 hours/night 43 (30.1%)

≥ 7 to < 8 hours/night 35 (24.5%)

≥ 8 to < 9 hours/night 23 (16.1%)

≥ 9 to < 10 3 (2.1%)

≥ 10 hours/night 5 (3.5%)

School time  

Zero 99(69.2%)

Some 44(30.8%)

Secure  

Not at all 17(11.9%)

A little 32(22.4%)

Somewhat 42(29.4%)

Very much 52(36.4%)

PHQ-9  

0–4 (asymptomatic) 58 (40.6%)

5–9 (mild) 34 (23.8%)

10–14 (moderate) 32 (22.4%)

15–19 (moderate to severe) 9 (6.3%)

20–27 (severe)

GAD-7

10 (7.0%)
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  Participants (n = 153)

0–4 (asymptomatic) 89 (62.2%)

5–9 (mild) 29 (20.3%)

10–14 (moderate) 12 (8.4%)

15–21 (severe) 13 (9.1%)

STAI-Y1 STATE scores(M ± SD) 41.42 ± 10.89

STAI-Y2 TRAIT scores (M ± SD) 41.85 ± 11.13

Based on the results of the questionnaire, it was found that the prevalence of depression (de�ned as a total score of ≥ 5 in the PHQ-9) was 59.4% and the
prevalence of anxiety (de�ned as a total score of ≥ 5 in the GAD-7) was 37.8%. The majority of students who were in a depressed or anxious state were mild
or moderate, 13.3% were in moderate to severe and severely depressed state and 9.1% were in a severe anxiety state.

Comparisons of neuropsychological features

As shown in Fig. 1 and Table 2 and Table 3, regarding the worrying about graduation in varying degrees, the PHQ-9 results revealed that there were 17(38.6%)
of the 44 students who did not worry about graduation at all, 23(60.5%) of the 38 students who worried about graduation a little, 14(66.7%) of the 21 students
who worried about graduation somewhat, 31(77.5%) of the 40 students who worried about graduation very much were in a state of depression. Besides, the
GAD-7 results revealed that 7(15.9%) of the 44 students who did not worry about graduation at all, 19 50.0%  of the 38 students who worried about
graduation a little, 9 42.9%  of the 21 students who worried about graduation somewhat,19 47.5%  of the 40 students who worried about graduation very
much were in a state of anxiety. About feeling secure in varying degrees, the PHQ-9 results revealed that there were 11(64.7%) of the 17 students who did not
feel secure at all, 26(81.3%) of the 32 students who felt a little secure, 27(64.3%) of the 42 students who felt somewhat secure, 21(40.4%) of the 52 students
who felt very much secure were in a state of depression. Also, the GAD-7 results revealed that 7(41.2%) of the 17 students who did not feel secure at all,
22(68.8%) of the 32 students who felt a little secure, 17(40.5%) of the 42 students who felt somewhat secure, 8(15.4%) of the 52 students who felt very much
secure were in a state of anxiety. Several factors contributed to the prevalence of depression including Sleep duration (p = 0.007), worrying about graduation in
varying degrees (p = 0.003) and feeling secure in varying degrees (p = 0.002). Several factors contributed to the severity of depression including Sleep duration
(p = 0.016), worrying about graduation in varying degrees (p < 0.001), School time (p = 0.039), and feeling secure in varying degrees (< 0.001). Several factors
contributed to the prevalence of anxiety including worrying about graduation in varying degrees (p = 0.004) and feeling secure in varying degrees (p < 0.001).
Several factors contributed to the severity of anxiety including Sleep duration (p = 0.011), worrying about graduation in varying degrees (p = 0.001), and feeling
secure in varying degrees (p < 0.001).

Table 2
the

questionnaire
result of
PHQ-9
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PHQ-9 Asymptomatic Symptomatic P Mild Moderate Moderate to Severe Severe P

  (0-4) (≥5)   5-9 (10-14) (15-19) (19-27)  

Gender     0.91         0.743

Male 39(40.2%) 58(59.8%)   25(25.8%) 20(20.6%) 8(8.2%) 5(5.2%)  

Female 19(41.3%) 27(58.7%)   9(19.6%) 12(26.1%) 1(2.2%) 5(10.9%)  

Degree     0.110         0.163

Undergraduate 4(21.1%) 15(78.9%)   6(31.6%) 5(26.3%) 3 15.8%) 1 5.3%)  

Master 42(46.2%) 49(53.8%)   22 24.2%) 16 17.6% 4 4.4% 7 7.7%  

Doctor 12(36.4%) 21(63.6%)   6 18.2% 11 33.3% 2 6.1% 2 6.1%  

Quarantine     0.856         0.942

Yes 35 41.2% 50 58.8%   18 21.2% 19 22.4% 7 8.2% 6 7.1%  

No 23 39.7% 35 60.3%   16 27.6% 13 22.4% 2 3.4% 4 6.9%  

Sleep duration     0.007         0.016

<6 hours/night 7 20.6% 27 79.4%   11 32.4% 9(26.5%) 3(8.8%) 4(11.8%)  

≥6 hours/night 51 46.8% 58 53.2%   23 21.1% 23 21.1% 6 5.5% 6 5.5%  

worry     0.003         <0.001

Not at all 27(61.4%) 17(38.6%)   13(29.5%) 2(4.5%) 2(4.5%) 0(0.0%)  

A little 15(39.5%) 23(60.5%)   5(13.2%) 12(31.6%) 2(5.3%) 4(10.5%)  

Somewhat 7(33.3%) 14(66.7%)   5(23.8%) 7(33.3%) 1(4.8%) 1(4.8%)  

Very much 9(22.5%) 31(77.5%)   11(27.5%) 11(27.5%) 4(10.0%) 5(12.5%)  

School time     0.057         0.039

Zero 35(35.4%) 64(64.6%)   26(26.3%) 24(24.2%) 6(6.1%) 8(8.1%)  

Some 23(52.3%) 21(47.7%)   8(18.2%) 8(18.2%) 3(6.8%) 2(4.5%)  

Secure     0.002         <0.001

Not at all 6(35.3%) 11(64.7%)   3(17.6%) 3(17.6%) 0(0.0%) 5(29.4%)  

A little 6(18.8%) 26(81.3%)   7(21.9%) 11(34.4%) 6(18.8%) 2(6.3%)  

Somewhat 15(35.7%) 27(64.3%)   10(23.8%) 12(28.6%) 3(7.1%) 2(4.8%)  

Very much 31(59.6%) 21(40.4%)   14(26.9%) 6(11.5%) 0(0.0%) 1(1.9%)  
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Table 3
the questionnaire result of GAD-7

PHQ-9 Asymptomatic Symptomatic P Mild Moderate Moderate to Severe Severe P

  (0–4) (≥ 5)   (5–9) (10–14) (15–19) (19–27)  

Gender     0.91         0.743

Male 39(40.2%) 58(59.8%)   25(25.8%) 20(20.6%) 8(8.2%) 5(5.2%)  

Female 19(41.3%) 27(58.7%)   9(19.6%) 12(26.1%) 1(2.2%) 5(10.9%)  

Degree     0.110         0.163

Undergraduate 4(21.1%) 15(78.9%)   6(31.6%) 5(26.3%) 3(15.8%) 1(5.3%)  

Master 42(46.2%) 49(53.8%)   22(24.2%) 16(17.6%) 4(4.4%) 7(7.7%)  

Doctor 12(36.4%) 21(63.6%)   6(18.2%) 11(33.3%) 2(6.1%) 2(6.1%)  

Quarantine     0.856         0.942

Yes 35(41.2%) 50(58.8%)   18(21.2%) 19(22.4%) 7(8.2%) 6(7.1%)  

No 23(39.7%) 35(60.3%)   16(27.6%) 13(22.4%) 2(3.4%) 4(6.9%)  

Sleep duration     0.007         0.016

< 6 hours/night 7(20.6%) 27(79.4%)   11(32.4%) 9(26.5%) 3(8.8%) 4(11.8%)  

≥ 6 hours/night 51(46.8%) 58(53.2%)   23(21.1%) 23(21.1%) 6(5.5%) 6(5.5%)  

worry     0.003         < 0.001

Not at all 27(61.4%) 17(38.6%)   13(29.5%) 2(4.5%) 2(4.5%) 0(0.0%)  

A little 15(39.5%) 23(60.5%)   5(13.2%) 12(31.6%) 2(5.3%) 4(10.5%)  

Somewhat 7(33.3%) 14(66.7%)   5(23.8%) 7(33.3%) 1(4.8%) 1(4.8%)  

Very much 9(22.5%) 31(77.5%)   11(27.5%) 11(27.5%) 4(10.0%) 5(12.5%)  

School time     0.057         0.039

Zero 35(35.4%) 64(64.6%)   26(26.3%) 24(24.2%) 6(6.1%) 8(8.1%)  

Some 23(52.3%) 21(47.7%)   8(18.2%) 8(18.2%) 3(6.8%) 2(4.5%)  

Secure     0.002         < 0.001

Not at all 6(35.3%) 11(64.7%)   3(17.6%) 3(17.6%) 0(0.0%) 5(29.4%)  

A little 6(18.8%) 26(81.3%)   7(21.9%) 11(34.4%) 6(18.8%) 2(6.3%)  

Somewhat 15(35.7%) 27(64.3%)   10(23.8%) 12(28.6%) 3(7.1%) 2(4.8%)  

Very much 31(59.6%) 21(40.4%)   14(26.9%) 6(11.5%) 0(0.0%) 1(1.9%)  

Average distribution of State-Trait Anxiety

As shown in Table 4, the scores of the State-Trait Anxiety Inventory scale were both signi�cantly enhanced as compared to the students who sleep more than
6 hours/night group (p = 0.008 and 0.007). Similarly, the scores of the State-Trait Anxiety Inventory scale were both increased when compared with the
students who worried less about the graduation group and the students who fell more secure group (p < 0.001 and P < 0.001, p < 0.001 and P < 0.001,
respectively).
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Table 4
the questionnaire result of State-Trait Anxiety Inventory

GAD-7 Asymptomatic Symptomatic P Mild Moderate Severe P

  (0–4) (≥ 5)   (5–9) (10–14) (15–21)  

Gender     0.180       0.245

Male 64(66.0%) 33(34.0%)   19(19.6%) 7(7.2%) 7(7.2%)  

Female 25(54.3%) 21(45.7%)   10(21.7%) 5(10.9%) 6(13.0%)  

Degree     0.291       0.115

Undergraduate 10(52.6%) 9(47.4%)   4(21.1%) 3(15.8%) 2(10.5%)  

Master 61(67.0%) 30(33.0%)   18(19.8%) 5(5.5%) 7(7.7%)  

Doctor 18(54.5%) 15(45.5%)   7(21.2%) 4(12.1%) 4(12.1%)  

Quarantine     0.751       0.811

Yes 52(61.2%) 33(38.8%)   16(18.8%) 9(10.6%) 8(9.4%)  

No 37(63.8%) 21(36.2%)   13(22.4%) 3(5.2%) 5(8.6%)  

Sleep duration     0.200       0.011

< 6 hours/night 18(52.9%) 16(47.1%)   4(11.8%) 5(14.7%) 7(20.6%)  

≥ 6 hours/night 71(65.1%) 38(34.9%)   25(22.9%) 7(6.4%) 6(5.5%)  

Worry     0.004       0.001

Not at all 37(84.1%) 7(15.9%)   5(11.4%) 2(4.5%) 0(0.0%)  

A little 19(50.0%) 19(50.0%)   11(28.9%) 4(10.5%) 4(10.5%)  

Somewhat 12(57.1%) 9(42.9%)   7(33.3%) 1(4.8%) 1(4.8%)  

Very much 21(52.5%) 19(47.5%)   6(15.0%) 5(12.5%) 8(20.0%)  

School time     0.546       0.391

Zero 60(60.6%) 39(39.4%)   21(21.2%) 8(8.1%) 10(10.1%)  

Some 29(65.9%) 15(34.1%)   8(18.2%) 4(9.1%) 3(6.8%)  

Secure     < 0.001       < 0.001

Not at all 10(58.8%) 7(41.2%)   2(11.8%) 1(5.9%) 4(23.5%)  

A little 10(31.3%) 22(68.8%)   11(34.4%) 7(21.9%) 4(12.5%)  

Somewhat 25(59.5%) 17(40.5%)   9(21.4%) 4(9.5%) 4(9.5%)  

Very much 44(84.6%) 8(15.4%)   7(13.5%) 0(0.0%) 1(1.9%)  

linear regression model

As shown in Table 5, Higher the Patient Health Questionnaire-9 score and higher Generalized Anxiety Disorder-7 score and higher STAI-Y1 STATE scores were
associated with higher STAI-Y2 TRAIT scores, all p values were smaller than 0.001.
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Table 5
linear regression model of Generalized Anxiety Disorder-7 (GAD-7) SCORE, Patient Health Questionnaire-9 (PHQ-9)

SCORE, and STAI-Y1-Y1 scores

  STAI-Y1 STATE scores T/f P STAI-Y2 TRAIT scores T/f P

  (M ± SD)     (M ± SD)    

Gender   0.629 0.531   .191 0.849

Male 41.8144 ± 10.60791     41.9691 ± 10.70675    

Female 40.5870 ± 11.52500     41.5870 ± 12.09330    

Degree   1.352 0.262   .510 0.601

Undergraduate 43.0526 ± 7.79939     43.4211 ± 8.07132    

Master 40.2967 ± 11.47412     41.1429 ± 11.66054    

Doctor 43.5758 ± 10.55353     42.8788 ± 11.25488    

Quarantine   -0.776 0.439   -0.151 0.880

Yes 40.8353 ± 11.03549     41.7294 ± 11.54741    

No 42.2759 ± 10.69972     42.0172 ± 10.58548    

Sleep duration   2.706 0.008   2.729 0.007

< 6 hours/night 45.7353 ± 10.58389     46.2941 ± 11.12063    

≥ 6 hours/night 40.0734 ± 10.67162     40.4587 ± 10.81283    

Worry   10.844 < 0.001   8.500 < 0.001

Not at all 34.4545 ± 8.34839     35.8182 ± 9.31434    

A little 43.4474 ± 8.58880     42.6053 ± 10.18090    

Somewhat 44.0952 ± 11.70429     43.2857 ± 10.62611    

Very much 45.7500 ± 11.51309     47.0000 ± 11.36797    

School time   1.803 0.074   1.293 0.198

No at all 42.5051 ± 10.44067     42.6465 ± 10.85462    

Some 38.9773 ± 11.57883     40.0455 ± 11.65184    

Secure   / < 0.001   20.184 < 0.001

Not at all 50.7647 ± 13.11740     47.6471 ± 12.09308    

A little 47.8438 ± 6.48626     48.2188 ± 7.44760    

Somewhat 43.3571 ± 8.70890     44.3571 ± 9.81244    

Very much 32.8462 ± 7.50786     34.0000 ± 9.12441    

Factor STAI-Y2 TRAIT scores

R square P

PHQ-9 0.364 < 0.001

GAD-7 0.454 < 0.001

STAI-Y1-Y1 scores 0.702 < 0.001

Table 1 |

GAD-7, Generalized Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9.

Figure 1.

Table 2|

Table 3|

Table 4

Table 5|
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Discussion:
Studies have cautioned that public health emergencies can have many psychological consequences on university students, which can be expressed as
anxiety, fear, and worry, among others.[19]

The main aim of this study was to observe the effects of quarantine on sleep habits, mental health status (anxiety and depression), and psychological
consequences on international university students studying at Central South University, Changsha approximately 6 months after the COVID-19 outbreak.

Although imposing con�nement is an effective measure to control the widespread of infectious disease, our results suggest that it also leads to fear, anxiety,
and depression, and has negative psychological impacts on international students. The results of our study show that international university students have
increased anxiety and depressive symptoms during this COVID-19 outbreak. Recent studies have similarly shown that COVID-19 affects mental health
outcomes such as anxiety, depression, and post-traumatic stress symptoms.[20]–[22]

Anxiousness among International university students about COVID-19 may have been associated with the impact of the virus on their research [23]and future
employment [24]. On the other hand, the nervousness among students can also have been brought about by the way of progressively growing distances
between humans ensuing from the quarantine. It is known that anxiety disorders are more likely to occur and worsen in the absence of interpersonal
communication[25], [26] but in our present study, no signi�cant differences were found between the students in quarantine and those who were not in
quarantine. We assumed that the prolonged time of isolation and the associated consequences might induce depression and anxiety among these students.
However, longer dormitory quarantine (around 6 months) was not found to be associated with anxiety or depression, this might be because all the students
were already used to this kind of a situation as they are mostly indoors using all kinds of technologies and enjoying high-quality internet.

Regarding the sleep duration there is a robust a�liation between short sleep duration and depression in our results, which can also be assumed that sleep
length mediated mental health problems, mental stress may additionally deteriorate sleep duration, which may then give rise to depression or PTSD, which is
consistent with previous SARs studies.[27] Other sleep parameters or different variables may additionally have acted as mediators; however, this requires
additional study.

The results of the present study indicated that six months out of school made students worry about graduation which could affect students’ mental health.
The possible reason could be that these students were under a lot of academic pressure, the uncertainty about the pandemic effect may have increased their
worry about graduating, �nding a job, or enrolling in further studies. This additional stress combined with the effects of the pandemic could be seen to be a
dose-effect response that identi�es a potential risk for developing mental health problems. Therefore, to ease their concerns, subsequent psychological
interventions need to center of attention on strengthening psychological counseling and emotional remedy for graduating students.

students have been unable to go to school for many months now which has already made some students anxious, so allowing students to get back to their
academic routine may not make students less anxious immediately but it might make students less depressed. In mainland China and Hong Kong, all primary
and secondary schools had been closed, and universities have been both instructed to be suspended till March 2020 and may have been using distant
learning strategies.[28] These measures, without doubt, have a particular effect on the training and the mental health of students.

It has been quite a long time since the pandemic is under control in Changsha, yet there were still some new patients with COVID-19 in Beijing and the
situation was still severe abroad when we did our survey, so some students still feel insecure. This insecurity caused by this pandemic has deeply affected
students’ mental health. The COVID-19-related stressors, which include effects on daily life, and cause academic delays, were positively associated with
anxiety symptoms of international students during the pandemic.

LIMITATIONS
Despite the importance of the �ndings, this study had several limitations. Firstly, as the study was focused on international students, the results may not apply
to other adults or the general population. Secondly, online self-assessments and non-rigorous random sampling were made through semi-structured
diagnostic interviews, and all results were self-assessed, which may introduce bias through the reporter effect. Further research will have to use a greater
expert method as stipulations permit. Thirdly, the number of students who participated in the survey was small, and the viable motive is the voluntary nature
of the survey. Hence, some students opted not to participate.

Conclusion:
International students, in a foreign land (China), are a distinctive group that ought to no longer be overlooked during the quarantine period. The present study
is one of the few types of research that investigated the mental health condition prerequisites of international students at some point in the COVID-19
pandemic. As international students were found to have high rates of depression and anxiety, the existing �ndings imply that universities need to take
measures to prevent, identify, and deal with the mental health problems of students. Apart from offering online courses for the students, other forms of
academic competition such as (games, essays, plays) should be launched, which could make the life of students more exciting, and teachers should pay more
attention to students with moderate or severe depression and/or anxiety. Helping them resolve the issues they come across is additionally a way to relieve
anxiety and stress. Nevertheless, if the signs of a student are too extreme to be resolved by the teacher, expert prognosis and therapy have to be implemented.
Therefore, universities need to consider planning for acute and long-term psychological services for international students.
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Figures

Figure 1

Comparisons of neuropsychological features between groups. The proportion of depression and anxiety in students worried about graduation in different
degree group and the students who feel secure in different degree group. Colors indicate the different severities of neuropsychological status.


