

[image: image1]
Anxiety and Sleep Problems of College Students During the Outbreak of COVID-19












	
	ORIGINAL RESEARCH
published: 23 November 2020
doi: 10.3389/fpsyt.2020.588693






[image: image2]

Anxiety and Sleep Problems of College Students During the Outbreak of COVID-19

Xing Wang1†, Hongguang Chen2†, Ling Liu3,4†, Yuan Liu3, Nan Zhang3,5, Zhenghai Sun6, Qing Lou3, Weichun Ge7, Bo Hu3* and Mengqian Li3*


1Nanchang University Institute of Life Science, School of Life Sciences (Nanchang University), Nanchang, China

2Peking University Sixth Hospital, Peking University Institute of Mental Health, NHC Key Laboratory of Mental Health (Peking University), National Clinical Research Center for Mental Disorders (Peking University Sixth Hospital), Beijing, China

3Department of Psychosomatic Medicine, The First Affiliated Hospital of Nanchang University, Nanchang, China

4College of Humanities, Jiangxi University of Traditional Chinese Medicine, Nanchang, China

5Department of Public Administration, Nanchang University, Nanchang, China

6Mental Health School of Qiqihar Medical University, Qiqihar, China

7Yichun University, Yichun, China

Edited by:
Paola Aceto, Catholic University of the Sacred Heart, Italy

Reviewed by:
Daniela Sambucini, Sapienza University of Rome, Italy
 Yaoguang Zhou, Second Military Medical University, China

*Correspondence: Bo Hu, hubo7829@163.com
 Mengqian Li, mengqianli@ncu.edu.cn

†These authors have contributed equally to this work

Specialty section: This article was submitted to Mood and Anxiety Disorders, a section of the journal Frontiers in Psychiatry

Received: 29 July 2020
 Accepted: 08 October 2020
 Published: 23 November 2020

Citation: Wang X, Chen H, Liu L, Liu Y, Zhang N, Sun Z, Lou Q, Ge W, Hu B and Li M (2020) Anxiety and Sleep Problems of College Students During the Outbreak of COVID-19. Front. Psychiatry 11:588693. doi: 10.3389/fpsyt.2020.588693



This study aimed to explore the psychological situation and the influence of the outbreak of COVID-19 on college students. An online questionnaire survey was conducted among 3,092 Chinese college students who were quarantined at home as a result of the COVID-19 pandemic. The survey tools included the Generalized Anxiety Disorder 7-Item Scale (GAD-7), the Perceived Stress Scale (PSS-10), and the Self-Rating Scale of Sleep (SRSS). Of all the respondents, the prevalence of anxiety symptoms, sleep problems, any of the two, and both of the two, were 16.8, 13.5, 25.1, and 5.3%, respectively. Of the participants, 43.7% of the college students had higher perceived stress. Factors associated with anxiety symptoms included reading the daily news with higher frequency (1–3 times; 4–7 times; more than 7 times), having sleep problems, higher stress, and carelessness with the number of remaining masks. Factors associated with sleep problems included postgraduates, reading the news with higher frequency daily (1–3 times), the frequency of going out per week (1–3 times), having anxiety symptoms and higher stress. Factors associated with higher perceived stress included reading the daily news with higher frequency (4–7 times), anxiety about the number of remaining masks (1–10; more than 20), having anxiety symptoms, and having sleep problems. The prevalence of anxiety symptoms, sleep problems, and higher perceived stress among college students was high during the COVID-19 outbreak. Particular attention should be paid to psychological support for college students quarantined at home, especially those at high risk of psychological problems.
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INTRODUCTION

Since December 2019, the emergence of COVID-19 has been continuously reported throughout China. Compared to SARS or MERS, COVID-19 is more infectious and spreads faster (1). As of June 3, 2020, more than 84,000 cases had been confirmed in China (2). The cumulative number of diagnoses abroad had exceeded 6 million (2). According to the statistics of the United Nations Educational, Scientific, and Cultural Organization, the COVID-19 epidemic caused 146 countries to suspend school, and the number of students influenced has reached 1.18 billion (3). Similar to SARS, the COVID-19 outbreak also had a profound impact on people's psychosocial and mental health (4). There have been reports on the psychological status of the general population (5), children (6), medical staff (7), international Chinese students (8), maternal populations (9), and the elderly (10) during the epidemic. In contrast to other populations, college students are more likely to be affected by the COVID-19 epidemic, experiencing uncertainty and abrupt disruption of the semester (11). Meanwhile, college students are one of the special social groups that have attracted much attention. However, there has been little research on the psychological status of college students during the COVID-19 epidemic to date. It was reported that anxiety symptoms and sleep problems might be more prominent in the early stages of the epidemic (12). Thus, the purpose of this study was to assess the prevalence of anxiety and sleep problems and associated factors caused by the COVID-19 pandemic.



METHODS


Study Design

This non-probability sampling survey was conducted among college students in China from February 21 to March 7, 2020. The survey used online questionnaires, which were administered through a web-based survey platform. During the survey, a WeChat QR code with a questionnaire link was sent to WeChat groups at Universities located in 31 provinces and cities across the country. Overseas students were excluded. These questionnaires were completed once per interviewee. The research was approved by the Research Ethics Board at the First Affiliated Hospital of Nanchang University (approval number: 050) and electronic informed consent was obtained from each subject who took part.



Questionnaire

The questionnaire was divided into two parts. The first part collected the basic information of the participants, including the participants' education, gender, and personal protective behaviors during the epidemic. The second part investigated the participants' psychosomatic symptoms during the epidemic, including anxiety, stress, and sleep conditions.


Personal Health Status and Behaviors

This part included personal health status (patients diagnosed with COVID-19/suspected contact/healthy people), the number of times daily they read about the COVID-19 epidemic in the news, the number of times they went out per week, the type of masks they used, the number of remaining masks they had, and the most common network behavior during the epidemic period.



Generalized Anxiety Disorder 7-Item (GAD-7) Scale

The Generalized Anxiety Disorder Scale was compiled by Spitzer (13) and is used for screening generalized anxiety and assessment of symptoms severity. It consists of seven items and is used to understand how long respondents are troubled by seven problems, including “difficult to relax” and “excessively worried about various problems” in the past 2 weeks. GAD-7 has proven to be a reliable tool for measuring anxiety (14). In this study, cases with anxiety symptoms were defined as a total score of GAD-7 ≥ 5 (9).



Perceived Stress Scale (PSS-10)

The Perceived Stress Scale was a self-assessment scale compiled by Cohen (15) and is used to assess the degree of stress experienced by an individual in the past month. PSS-10 was used to assess situations that individuals find it difficult to control, difficult to predict, or when they feel overwhelmed. The questionnaire had a total of 10 items, and each item was divided into 0 = never to 4 = very common with a total of 5 grades. Six items in PSS-10 were considered negative (items 1, 2, 3, 6, 9, and 10), which assessed the level of pain. The other four items were positive (items 4, 5, 7, and 8), reflected people's views on the capabilities of stressors. When calculating the total score of PSS-10, the positive entries were reverse coded (15, 16). The higher the score on this scale, the higher the level of perceived stress. In this study, higher perceived stress was defined as a total score of PSS-10 ≥ 14.



Self-Rating Scale of Sleep (SRSS)

Self-Rating Scale of Sleep is suitable for screening sleep problems in different populations (17). It can also be used to compare the effects of sleep problems before and after treatment (18). This scale has good reliability and validity (19). The higher the score on this scale, the worse the sleep problems. In this study, cases with sleep problems were defined as a total score of SRSS ≥ 23 (17).




Statistical Analysis

A Chi-square test was used to compare the characteristics of distribution for both anxiety and sleep problems. Binary logistic regression analysis was performed to screen the factors associated with anxiety and sleep problems and calculate the ORs (odds ratios) and a 95% CI (confidence interval). Statistical tests were two-tailed with p < 0.05. The database was constructed by EpiDate3.1 and analyzed by SPSS 25.0.




RESULTS


Demographic Characteristics of the Respondents

Among all the 3,092 investigated college students, 33.6% were male and 66.4% were female. The respondents were located in 31 provinces and cities across the country, of which 34.8% were from Jiangxi province, located in the southern region of China, 14.5% from Heilongjiang Province, located in the northern region of China, 5.1% from Hubei Province, located in the central region of China and the remaining 45.6% were from other provinces. There were 87.9% undergraduates and 12.1% postgraduates (not including Ph.D. students). The most popular online behavior during the period of the epidemic was playing games, which accounted for 19.6% of the total.



The Prevalence of Anxiety Symptoms, Sleep Problems, and Perceived Higher Stress Among College Students

Among the investigated college students, the prevalence of anxiety symptoms, sleep problems, anxiety symptoms or sleep problems, and anxiety symptoms and sleep problems were 16.8, 13.5, 25.1, and 5.3%, respectively. Overall, 43.7% of college students had higher perceived stress.

The prevalence of anxiety symptoms was significantly higher in college students with the following characteristics: postgraduates (22.4 vs. 16.1%) and those who read the news with higher frequency daily [None (9.8%); 1–3 times (15.1%); 4–7 times (19.0%); more than 7 times (29.6%)]. In terms of wearing a mask, these experienced anxiety when not wearing a mask (22.1%); wearing a disposable medical mask (15.5%); wearing an N95 mask or medical protective mask (14.9%); when wearing other common masks (19.1%), and when they had few remaining masks [0 (22.0%); 1–10 (17.0%); 10–20 (16.6%); had more than 20 masks (15.2%); and those who did not know how many remaining masks they had (9.5%)]. The students also experienced anxiety when they were having sleep problems (39.1 vs. 13.4%) and higher perceived stress (27.3 vs. 8.7%) (Table 1).


Table 1. Prevalence of anxiety symptoms, sleep problems, and perceived stress among college students†.
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The prevalence of sleep problems was significantly higher in college students with the following characteristics: postgraduates (20.0 vs. 12.6%) who read the news with higher frequency daily [None (21.1%); 1–3 times (11.7%); 4–7 times (14.9%); more than 7 times (20.7%)]. Sleep problems were increased among those who had a higher frequency of going out per week [None (12.3%); 1–3 times (14.9%); who went out more than 3 times (20.0%)], who went out wearing a mask [not wearing a mask (18.5%); wearing a disposable medical mask (11.7%); wearing an N95 mask or medical protective mask (15.4%); or who went out wearing other common masks (14.6%)]. Of these, a number had anxiety symptoms (31.3 vs. 9.9%) and higher perceived stress (21.0 vs. 7.6%).

The prevalence of any of the two psychological problems was significantly higher in college students with the following characteristics: postgraduates (33.9 vs. 23.8%) and those who read the news with higher frequency daily [None (25.6%); 1–3 times (22.8%); 4–7 times (27.2%); more than 7 times (37.8%)]. Either of these psychological problems was experienced by those who had a higher frequency of going out per week [None (23.3%); 1–3 times (27.1%); more than 3 times (33.8%)], and those who went out not wearing a mask [not wearing a mask (30.4%); wearing a disposable medical mask (23.4%); N95 mask or medical protective mask (24.9%); or other common masks (27.1%)], and there was a higher perceived level of stress (38.0 vs. 15.0%).

The prevalence of both of the two psychological problems was significantly higher in college students with the following characteristics: postgraduates (8.5 vs. 4.8%) and those who read the news with higher frequency daily [None (5.3%); 1–3 times (4.0%); 4–7 times (6.7%); more than 7 times (12.5%)]. Both problems were experienced by those who went out wearing a mask [not wearing a mask (10.1%); disposable medical mask (3.8%); N95 mask or medical protective mask (5.5%); other common masks (6.7%)], with few remaining masks [0 (9.8%); 1–10 (5.0%); 10–20 (4.1%), more than 20 masks left (4.1%) and those who did not know the number of remaining masks (3.4%)], and there was higher perceived stress (10.3 vs. 1.4%).

The prevalence of higher perceived stress was significantly greater in college students with the following characteristics: those who read the news with higher frequency daily [None (53.4%); 1–3 times (42.7%); 4–7 times (41.9%); more than 7 times (49.7%)], those who went out not wearing a mask [not wearing a mask (54.0%); disposable medical mask (41.4%); N95 mask or medical protective mask (42.5%); other common masks (45.6%)], and those who had few masks [0 (53.5%); 1–10 (41.3%); 10–20 (46.6%); more than 20 (37.7%); those who did not know how many remaining masks they had (52.0%)], those having anxiety symptoms (70.8 vs. 38.2%), and those having sleep problems (68.1 vs. 39.9%).



Factors Associated With Anxiety Symptoms, Sleep Problems, and Perceived Stress Among College Students

By establishing a logistic regression model, we found that there was a higher frequency of reading the news daily [1–3 times (OR, 2.3, 95%CI: 1.3–4.3); 4–7 times (OR, 3.2, 95%CI: 1.6–6.1); more than 7 times (OR, 5.1, 95%CI: 2.6–9.9)], higher perceived stress (OR, 3.4, 95%CI: 2.8–4.2), and sleep problems (OR, 3.1, 95%CI: 2.4–4.0) were significantly associated with a higher risk of the symptoms of anxiety. Protection factors associated with anxiety symptoms included that they were careless with the number of remaining masks (OR, 0.4, 95%CI: 0.2–0.7) (Table 2).


Table 2. Factors associated with anxiety symptoms, sleep problems, and perceived stress among college students†.
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Postgraduates (OR, 1.6, 95%CI: 1.2–2.1), the frequency of going out per week (1–3 times) (OR, 1.3, 95%CI: 1.1–1.7), higher perceived stress (OR, 2.4, 95%CI: 1.9–3.1) and having anxiety symptoms (OR, 3.1, 95%CI: 2.4–3.9) were significantly associated with a higher risk of sleep problems. The protection factors associated with sleep problems included the frequency of daily news reading (1–3 times) (OR, 0.5, 95%CI: 0.3–0.8).

Having anxiety symptoms (OR, 3.4, 95%CI: 2.8–4.2) and having sleep problems (OR, 2.5, 95%CI: 2.0–3.1) were significantly associated with a higher risk of perceived stress. Protection factors associated with higher perceived stress included a higher frequency of daily news reading (4–7 times) (OR, 0.7, 95%CI: 0.4–0.9) and remaining masks [1-10 (OR, 0.7, 95%CI: 0.5–0.9); more than 20 (OR, 0.6, 95%CI: 0.5–0.8)].




DISCUSSION

In this survey, the prevalence of college students with psychological problems was 25.1%: anxiety symptoms 16.8%, sleep problems 13.5%, both of the two 5.3%. 43.7% of college students had perceived higher stress. In this study, the factors associated with anxiety symptoms included sleep problems, stress levels, the number of remaining masks, and the frequency of daily news reading. Factors associated with sleep problems included stress levels, anxiety symptoms, the frequency of going out per week, and daily news reading. The factors associated with perceived stress included anxiety symptoms, sleep problems, the frequency of daily news reading, and the number of remaining masks. The prevalence of anxiety symptoms among college students was significantly higher than during the non-epidemic period in China (7.5%) (20).

The prevalence of anxiety symptoms in college students during the COVID-19 epidemic was higher than that reported in the general population (21). This might be because of the suddenness and unpredictability of the epidemic, which affected normal academic planning. However, the prevalence of anxiety symptoms was slightly lower than that reported in another study involving college students (22). This might be explained by the fact that the epidemic gradually came under control, with a decreasing number of newly confirmed COVID-19 cases during the survey. Besides, unlike the previous study, the population of subjects was investigated in this study to include not only medical students but also non-medical students. Compared with medical students, non-medical students might be less prone to psychological problems (23).

Reflecting the findings of a previous study, college students with higher perceived stress had a higher risk of symptoms of anxiety symptoms and sleep problems. When exposed to chronic stressors in the long-term, people were more likely to have psychological problems such as depression and anxiety (24).

Compared with college students who did not know the number of remaining masks they had, those without any mask had a higher risk of anxiety symptoms. Studies have shown that wearing masks could effectively reduce the risk of contracting the virus (25, 26). Therefore, those without any masks were more prone to anxiety symptoms.

Those who frequently read news about the epidemic had a higher risk of anxiety symptoms. In an “online” society, news spreads faster than before. The long-term impact of receiving constant news about adverse events can have negative psychological effects. Furthermore, the frequency of mobile phone dependence in college students was higher than before (27). During the early stages of the epidemic, unconfirmed news was reprinted on all kinds of social media. Similar to other findings, college students addicted to online games were more likely to report psychological problems (28). Based on these findings, we suggest that colleges should consider issuing guidance and suggestions to regulate the online behaviors of students through official channels, to reduce the impact of unhealthy internet behaviors on physical and psychological well-being.

Sleep problems among college students was a significant factor that can be used to measure their psychological problems. In this study, the prevalence of sleep problems among participants was slightly higher than before the pandemic (29). This might be because the college students that were surveyed were quarantined at home during the outbreak. This experience was accompanied by uncertainty about the development of the epidemic. Compared with those on bachelor degrees, postgraduate students were more prone to sleep problems. This might be because they faced additional pressure from scientific research. College students with a higher frequency of going out per week had a higher risk of having sleep problems. This could be explained by their fear of being infected or going out frequently. In addition to anxiety and insomnia, college students also faced additional pressure. As discussed above, many colleges and Universities delayed the start of school terms due to the epidemic, which might bring further stress. How to intervene in their psychological conditions during and after the epidemic is also a key issue for colleges and Universities to explore.



CONCLUSIONS

The prevalence of anxiety symptoms and sleep problems were high in the investigated college students. The factors associated with anxiety symptoms and sleep problems varied. Bearing in mind the importance of precision prevention, our findings suggest that targeted psychological intervention for college students should be integrated into the work plan to fight against the COVID-19 epidemic.



LIMITATIONS

There are three limitations to this study. Firstly, this study, which was carried out during the COVID-19 epidemic, adopted a non-probability sampling survey, not a random sample survey. Secondly, the survey tools in this study could only be used to evaluate psychological health states instead of psychological disorders. Finally, there were many factors associated with anxiety, sleep, and perceived stress in addition to the impact of COVID-19, and caution should be taken when extrapolating the results.
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5Not having anxiety symptoms, defined as a total score of Generalzed Anxiety Disorder 7-ltem (GAD-7) Scale < 5.

SHaving sleep problems, defined as a total score of Sleep-Rating Scale of Sleep < 23.

(95%Cl)

14.0(11.9-16.1)
13.2 (11.8-14.7)
0576
12,6 (11.3-13.8)
20,0 (15.9-24.1)
<0001
21.1(14.0-28.1)
11.7 (10.4-18.1)
14.9(11.6-18.2)
20.7 (16.1-25.3)
<0001
12.3(10.8-13.7)
14.9 (12.7-17.0)
20,0 (13.0-27.0)
0012
18.5(14.3-22.7)

11.7(10.2-13.2)

15.4(11.9-19.0)

14.6(11.8-17.5)

0,003
17.2 (18.7-20.8)
13.2(11.5-15.0)
11.6 (8.6-14.6)
12.2 (9.6-14.8)
15.1 (9.8-20.4)

0.004
13.4 (12.1-14.8)
13.7 (10.9-16.4)
0880
7.6 (6.4-89)
21.0(188-23.2)
<0.001
9.9(8.7-11.0)
31.3(27.3-35.9)
<0001

Any of the two %
(95%C1)

25.0(22.4-27.7)
25.1(23.2-26.9)
0983
23.8(22.2-25.5)
33.9(20.1-38.7)
<0.001
25.6(18.1-33.1)
22.8(21.1-24.6)
27.2(23.1-313)
37.8(32.3-43.3)
<0.001
23.3(21.4-25.2)
27.1(24.4-29.8)
33.8(25.6-42.1)
0.004
30.4 (25.5-35.4)

23.4(21.4-25.4)

24.9(20.6-29.1)

27.1(23.6-30.7)

0.027
295 (25.2-33.8)
25.2(23.0-27.5)
24.1(20.1-28.1)
23.3(19.9-26.7)
21.2(15.2-27.3)

0.125

25.1(23.4-26.8)

25.0(21.6-28.5)
0983

150 (13.3-16.7)

38,0 (35.4-40.6)
<0001

Both of the two %
(95%Cl)

5.2 (38-6.6)
53(4.3-6.9)
0902
4.8(4.0-5.6)
85(6.7-11.4)
0,003
53(1.4-9.1)
4.0 (3.2-4.8)
6.7 (4.4-9.0)
125 (88-16.2)
<0001
50 (4.0-6.0)
53(3.9-6.6)
92(4.2-14.3)
0.113
10.1 (6.9-13.4)

3.8(2.9-4.7)

55(32-7.7)

6.7 (4.7-8.7)

<0001
9.8(7.0-12.5)
50(38-6.1)
412259
41(2557)
3.4(0.7-6.0)

<0001
5.1 (4.2-6.0)
59(4.0-7.8)
0418
1.4(08-1.9)
103 (8.7-11.9)
<0.001

Perceived stress
% (95%C1)

45.5 (42.4-48.5)
42.8(40.7-45.0)
0.164
43.4(416-45.3)
459 (40.8-50.9)
0373
53.4 (44.8-62.0)
42.7 (40.6-44.8)
41.9(37.4-46.4)
49.7 (44.0-56.3)
0012
43.0 (40.8-45.2)
441 (41.1-47.1)
515 (42.8-60.2)
0.159
540 (48.7-50.4)

41.4(39.1-43.7)

42,5 (37.7-47.4)

45.6 (41.6-49.6)

<0001
535 (48.8-58.2)
41.3(38.8-43.9)
46.6 (41.9-51.3)
37.7(33.8-416)
52.0(44.6-50.3)

<0.001
42,9 (41.0-44.9)
47.0 (43.0-509)
0074
38.2(36.4-40.1)
708 (66.9-74.7)
<0.001
399(38.1-418)
68.1(63.6-72.6)
<0001
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Characteristic Group Anxiety symptoms Sleep problems Both of the two Perceived stress

OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl)
Gender Male 1 1 1 1
Female 1.2 (1.0-1.5) 10(0.8-1.3) 13(0.9-1.9) 09(08-1.1)
Education Bachelor 1 1 1 1
Postgraduate 13(1.0-1.7) 1.6(1.2-2.1)" 1.6(1.1-2.57 09(0.7-12)
Frequency of daily None 1 1 1 1
news reading 1-3times 2.3(13-4.3)" 05 (0.3-0.8)" 1.0(05-2.4) 0.7 (0.5-1.0)
4-7 times 32(16-6.1)" 06(0.4-1.1) 20(08-49) 0.7 (0.4-0.9)"
More than 7 times 5.1(26-99" 08(0.4-13) 3.3 (14-7.9 0.7 (05-1.1)
Frequency of going out None 1 1 1 1
per week 1-3times 1.1(09-1.4) 13(1.1-1.7) 13(09-1.8) 1.1(0.9-13)
More than 3 times 13(0.8-2.1) 1.5(0.9-2.4) 16(0.8-3.2) 1.3(0.9-1.9)
Mask type Not wearing a mask 1 1 1 1
Disposable medical mask 07(05-1.0) 12(0.8-1.7) 0.8(05-1.4) 09(0.7-12)
N5 mask or medical 08(06-1.1) 09(0.6-1.1) 0.6 (0.4-0.9)" 09(0.7-1.1)
protective mask
Other common masks 11(0.7-1.7) 1.2(0.8-1.9) 13(0.7-2.3) 1.1(0.8-15)
Remaining mask 0 1 1 1 1
1-10 1.0(0.7-1.4) 1.0(0.7-1.4) 0.8(05-13) 07 (0509
10-20 09(06-1.4) 08(05-13) 06(03-12) 09(0.7-12)
More than 20 09(06-13) 1.0(0.6-1.5) 07(0.4-13) 0.6 (0.5-0.8"
Careless the number of 0.4 (02-0.7)" 12(0.7-2.1) 0.4(0.2-1.1) 1.2(0.8-1.7)
remaining masks
Network behavior Online games 1 1 1 1
Others 09(0.7-12) 1.0(0.8-1.3) 0.8(06-13) 09(0.7-1.1)
Stress Normal 1 1 1 -
Higher® 3.4(2.8-42y" 241931 7.7 (6.0-12.1)" -
Anxiety No® - 1 - 1
Yes - 3.1 (24-3.9)" - 342842
Sleep problems No® 1 - - 1
Yes 3.1(2.4-40"" - - 255 (20-8.1)"

TOR, odds ratio; 95%C,95%confidence interval.

aHigher stress, defined as a total score of Perceived Stress Scale-10 > 14.

5Not having anxiety symptoms, defined as  total score of Generalized Anxiety Disorder 7-ltem (GAD-7) Scale < 5.
SHaving sleep problems, defined s a total score of Sleep-Rating Scale of Sleep < 23.
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