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Abstract

Objective: To assess the prevalence and sociodemographelates of insomnia
symptoms among Chinese adolescents and young afiigtsed by the outbreak
of coronavirus disease-2019 (COVID-19).

Methods: This cross-sectional study included Chinese adelds and young
adults 12-29 years of age during part of the CO¥®epidemic period. An
online survey was used to collect demographic datd,to assess recognition of
COVID-19, insomnia, depression, and anxiety sympgtaming the Pittsburgh
Sleep Quality Index (PSQI), the Patient Health @aesaire (PHQ-9), and the
Generalized Anxiety Disorder (GAD-7) questionnajresspectivelyThe Social
Support Rate Scale was used to assess social suppor

Results: Among 11,835 adolescents and young adults includede study, the
prevalence of insomnia symptoms during part ofG@/ID-19 epidemic period
was 23.2%. Binomial logistic regression analysigeeded that female sex and
residing in the city were greater risk factors fmsomnia symptoms. Depression
or anxiety were risk factors for insomnia symptohnsyever, social support, both
subjective and objective, was protective factorgiregl insomnia symptoms.
Furthermore, anxiety and depression symptoms wediators of social support
and insomnia symptoms.

Conclusions: Results of this study revealed a high prevalericlezp problems
among adolescents and young adults during the CeNdi@pidemic, especially
senior high school and college students, which vwegatively associated with
students’ projections of trends in COVID-19. Therade impact of COVID-19
was a risk factor for insomnia symptoms; as sulel,government must devote
more attention to sleep disorders in this patiempytation while combating
COVID-19.
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1. Introduction
Sleep disorders represent an important public ingalbblem, and affect individuals across

several age groups, including adolescents and yadndfs, with severe consequences for
both the individual and society. Previous studiesehfound that insomnia is the most
prevalent sleep disorder among adolescents [1-d]yaning adults [5]. The prevalence of
insomnia symptoms in Chinese adolescents range fBotfo to 12.2% [6], and the
percentage of Chinese young adults experiencingmng symptoms is 20.3% [7&leep
disorders in adolescents and young adults are ciesied by a lack of sleep, difficulty

falling asleep, and/or remaining asleep [8].

Insomnia in adolescents and young adults is manelated to demographic and
psychosocial factors. Several studies have repaditbatl insomnia symptoms are more
common in girls [9,10] and older adolescents [1B{ress and poor mental health are
important psychosocial factors contributing to mswma [10,11]. Intensive research has
revealed that acute insomnia may be regarded &ysaofpgical response to acute stressors
or “threats” [12-15]. Stressful environmental ex&haive been associated with insomnia [15]
and, for individuals experiencing stress, resedrah shown that, to some extent, social
support is a helpful resource for coping with fresd an important protective factor in
ensuring sleep quality [16-18].

Coronavirus disease-2019 (COVID-19) first emergeiuhan, Hubei province, China,
on December 31, 2019 and was later declared amatienal public health emergency by the
World Health Organization [19]. COVID-19 has spréad®12 countries/territories outside of
China and, the causative virus, severe acute sgepyr syndrome coronavirus-2 (SARS
CoV-2) has infected 3,018,681 patients globally] [B82,862 in China [21]) as of April 30,
2020. Because so many individuals and countries baen affected so quickly, it has caused
public panic and mental health stress [22]. Mardividuals have developed symptoms of
anxiety, depression, and insomnia due to COVID-H®wever, previous studies have
focused primarily on health care workers and adaltsl little attention has been devoted to
the relationship between mental health status asdmnia symptoms in adolescents and
young adults [22-25]. In particular, adolescentd goung adults are experiencing complex
situations such as school suspension, online daddeome, and reduced activities during the

COVID-19 epidemic. Therefore, it is necessary tickjy assess sleep disorders related to



emergencies induced by the epidemic.
The objective of the current study was to assess ptevalence of andactors
influencing insomnia symptoms among adolescents wymahg adults in the Chinese

population during part of the COVID-19 outbreak.

2. Material and methods
2.1. Sudy population and design
The present cross-sectional study was conducted w8 online survey to assess mental
health problems from March 8 to March 15, 2020.idwuand senior high school students, and
college students in China 12—-29 years of age wefied to participate in the online survey
through the Wenjuanxing platform (https://www.wj/app/survey.aspx). In total, 12,299
participants participated in the survey. After retng individuals who submitted incomplete
guestionnaires, 11,835 subjects from 21 provinoesaatonomous regions were included in
the analysis.

Approval for the study was obtained from the Ethi€ommittee of Beijing
HuiLongGuan Hospital (Beijing, China). All subjeqgtsovided informed online consent to

participate in the study.

2.2. Measurement

A data collection sheet was designed to collectchssciodemographic information, while
student awareness of COVID-19 (including knowledgd projections of future trends in the
disease), adverse impact(s) of COVID-19, and insamsgmptoms were assessed using an
online survey. The surveys addressing awarenes$3Q)ID-19 and its adverse impact(s)
asked participants to select responses using aadsilinistered questionnaire. The self-
administered questionnaire mainly includes theofeihg three questions: (1) How well do
you know about COVID-19? (2) Do you think COVID-H&s an impact on your normal
study and life? (3) Are you optimistic or pessinaisabout the development trends of
COVID-19? First, subjects were asked about themilfarity with information about
prevention and control of COVID-19, with responsasging from 1 (“very unfamiliar”) to 5
(“very familiar”). Second, subjects were asked dbiheir attitudes toward projections of

trends in COVID-19, ranging from 1 (“very pessimg®t to 5 (“very optimistic”). Third,



subjects were asked whether the COVID-19 epideradt $eriously affected their normal

study and life, with responses ranging from 1 (‘&®ro 5 (“severe”).
Insomnia symptoms were assessed using the Pittst&legp Quality Index (PSQI) [7,

26,27]. The PSQI is a self-rated questionnaire Hesesses seven components of sleep
quality during the previous month: subjective sleplity, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, oBesleeping medication, and daytime
dysfunction. A total of 19 items were rated on alsscored from 0-3 (0, not during the past
month; 3,> 3 times a week), with the total PSQI score randmg O to 21 and a global
score > 5 indicating poor sleep quality [26,28]evious studies have demonstrated that the
scale has good reliability and validity in the G¥se adolescent and college population
[29,30].

Depression symptoms were assessed using the PHigafih Questionnaire (PHQ-9)
[31-34], which consists of nine items. The PHQ-9 as simple, highly effective,
self-assessment tool for depression. Participargsaaked to report the presence of nine
problems, including depression and declines irréstein the past two weeks on a four-point
scale ranging from “nearly every day” (3 pointsymot at all” (O points) [32,34]. The scores
for symptom severity were 5-9 for mild, 10-14 foodwerate, 15-19 for moderately severe,
and 20-27 for severe. The PHQ-9 has good intermasistency, with a Cronbach’s alpha
coefficient of 0.80-0.90 [31-34]. Reliability andahdity of the PHQ-9 in the general
population, as well as in patients with mental dises, have been demonstrated [35,36].

Anxiety symptoms were assessed using the Chinesereof the Generalized Anxiety
Disorder Scale (GAD-7) [37,38], which measures sesygmptoms. Participants were asked
how often they were bothered by each symptom duhegpast two weeks. The response
options were “not at all”, “several days”, “morathhalf the days” and “nearly every day”,
and scored as 0, 1, 2, and 3, respectively. Theesdor symptom severity were 5-9 for
mild, 10-14 for moderate, and 15-21 for severe3&/,Good retesting reliability and
validity for the GAD-7 have been confirmed in Chéeendividuals [39], with a Cronbach’s
alpha of 0.90-0.92 [37,40].

Social support was assessed using the Social SuRpte Scale (SSRS) [41,42]. The
scale was developed by Xiao Shuiyuan in 1968 amtbats 10 items encompassing three

dimensions: objective support, subjective supgort] use of social support. A higher total



score indicates a higher level of social suppadnie Tronbach coefficient for the SSRS is
0.89-0.94. The present study mainly evaluatedwledimensions: objective support and

subjective support [41,43].

2.3. Satistical analyses

Data were analyzed using SPSS version 24.0 (IBMp@ation, Armonk, NY, USA). The
chi-squared test was usedctumpare sex, age, presence or absence of anxietgepression
symptoms with the prevalence of insomnia symptomgunior and high school students,
college students, and the total sample. The santieochevas used to separately compare the
incidence of insomnia symptoms in junior and sehigh school students, college students,
and the overall sample in terms of familiarity witlCOVID-19 knowledge,
predicted/projected trends in COVID-19, and theeekto which individual learning and life
was affected by COVID-19. Chi-squared tests wese aised to compare the incidence of
insomnia symptoms and the distribution of fact@lated to insomnia symptoms in different
groups.At the same time, the incidence of insomnia symgtaand the proportion of
insomnia symptom-related factors were calculatedhm total sample. Binomial logistic
regression was used to analyze the predictorssoimnia symptoms. With versus without
insomnia symptoms represented dichotomous dependgia@bles; the level of statistical
significance was set at 0.05 (two-sided).

The SPSS function “PROCESS macro” was used for atiedi analysis. According to the
results of linear regression, the mediating effecidel was as follows: X represented the
score of subjective support and objective supporgpresented the total score of PSQI, and
M represented the scores of the PHQ-9 and GAD-stoqmnaires. The relationship between
independent variables, mediating variables, aneggnt variables is presented in the form
of plots. Regression coefficients represent the nitage and direction of the effect on
another variable in each model. The bootstrap ntetas used to test the mediating effect,
and the sample size was set to 500@5% confidence interval for indirect effects vatlt

zero was statistically significant.

3. Results

A total of 12,299 junior and senior high schooldarpllege students were invited to



participate in the online survey, 11,835 of whorB+29 years of age [mean age, 1741
2.70 years) fulfilled the study inclusion criteriand completed the assessments,
corresponding to a response rate of 96.2%. Resyézled that the proportion of men with
insomnia symptoms was lower than that of women anjanior and senior high school
students (15.9% versus [vs.] 20.0%; 22.4% vs. 27r8%pectively); however, there was no
significant difference among college students (€ahl Among the total study population,
the incidence of insomnia symptoms in male studevds lower than that in female
students. Results of chi-squared testing revedladthe proportion of insomnia symptoms
among senior high school and college studentstiescivas lower than that in rural areas
(37.7% vs. 47.5%; 22.4% vs. 27.5%, respectivelyinodg students with depression
symptoms (42.9%), 44.8% experienced insomnia symptdimilarly, among students
with anxiety symptoms (34.4%), 44.4% experiencedmnia Ssymptoms.

The incidence of insomnia symptoms in students wifferent levels of COVID-19
knowledge is presented in Figure 1. The lessekiiogvledge about COVID-19, the higher
the rate of insomnia symptoms among students. dieeaf insomnia symptoms in students
with different levels of adverse impact from COVID-are shown in Figure 2. The more
serious the influence of COVID-19 on students’ gtadd life, the higher the incidence of
insomnia symptoms. Figure 3 shows the incidendaszfimnia symptoms in students with
different levels of projections regarding trendsG@®VID-19. The more optimistic the
projections about trends in COVID-19, the lower thge of insomnia symptoms among
students.

As shown in Table 2, 23.2% of the sample experig@megomnia symptoms, with 18.0%,
25.3%, and 25.7% of junior school students, highost students, and college students,
respectively, experiencing difficulty in sleepinhe proportions of poor sleep qualigleep
disturbance(s), and use of sleep medication wegkehiin college students compared with
junior and senior school students. Furthermore ptioportion of college students who went
to bed after 24:00 was significantly higher thaat tbf junior and senior high school students
(43.8% vs. 7.9% and 4.5%, respectively). In addijtibe sleep efficiency of college students
was the worst, with 27.4% at < 85%. For senior laghool students, sleep duration was the
worst, and more than one-half of high school sttelestept < 7 h per night. Daytime

dysfunction caused by insomnia was also more prenmiim high school students, 59.3% of



whom were affected. However, their sleep efficiem@ag best, with only 16.7% exhibiting an
efficiency < 85%. Generally speaking, junior school studenéptsbetter; however, the
proportion of junior school students who slept b Ber night was higher.

Results of binary logistic regression analysishe tactors associated with insomnia
symptoms are summarized in Table 3. In the logiggression model, female sex was a
stronger risk factor for insomnia symptoms (oddergOR] 1.301 [95% CI 1.175-1.441]).
With regard to the effect on grades, attending@@ehigh school and college were risk
factors for insomnia (OR 1.378 [95% CI 1.210-1.568R 2.033 [95% CI 1.768-2.338],
respectively). With regard to region, residing ircity was a risk factor for insomnia
symptoms (OR 1.183 [95% CI 1.065-1.315]). Depresaind anxiety were risk factors for
insomnia (OR 6.361 [95% CI 5.599-7.227]; OR 2.088 Cl 1.835-2.310], respectively).
Projections of trends in COVID-19 were protectigetbrs against insomnia symptoms
(OR 0.919 [95% CI 0.875—0.965]). The adverse impa€@OVID-19 was a risk factor for
insomnia (OR 1.165 [95% CI 1.112-1.222]). Regardaogial support, subjective and
objective support were protective factors againsbimnia symptoms (OR 0.967 [95% CI
0.957-0.978]; OR.991 [95% CI 0.988-0.995], respectively).

Linear regression revealed that subjective and ctibge support were protective
factors for insomnia symptoms, anxiety, and depoassymptoms, and the total PHQ-9
and GAD-7 scores were risk factors for insomnia gyims (Supplementary Material 2).
As shown in Figure 4 (models 1 and 2), the indietécts between subjective support,
objective support, and PSQI total scores throughntediator (PHQ-9 total score) were
significant, suggesting that models 1 and 2 wellenfiediation models. In models 3 and 4
(using the same format as model 1 and 2 to prdkentesults; see Figure 5), the direct

effects were also significant, suggesting that n®8eand 4 had partial mediating effects.

4. Discussion

The present large-scale, cross-sectional epidegicabstudy revealed that the prevalence of
insomnia symptoms in adolescents and young adul@hina during part of the COVID-19
epidemic period was 23.2%. Moreover, the prevaleidasomnia symptoms among senior
high school and college students was higher. Tlewgbence of insomnia symptoms in
adolescents was higher than that in the UnitedeS{&.4%) in the absence of epidemics [44].

The percentage of insomnia symptoms in young ad@bs7%) has been reported to be



higher than the incidence reported for the gengoglulation in China (18.3-23.6%) in the
absence of epidemics [7,45].

Results of analysis revealed that, during parhef@OVID-19 epidemic, college students
were more likely to experience declines in sleegliy increased sleep times, later bedtimes,
and sleep disturbances. Previous studies haveteeptirat college students have poor sleep
habits [46], and the COVID-19 epidemic has furtinarsened sleep habits by allowing
college students to have more hours free from dclirmmr sleep habits, such as staying up
late due to increased mobile phone use, playing@mglames, and online shopping, also lead
to decreased sleep hygiene/quality, prolonged dbgepcy, and shorter sleep time, which is
consistent with previous studies [9,47]. Among #&es small number of college students
need to use sleep medication to regulate sleep.

Regarding senior high school students, the pergenté insomnia symptoms was also
higher (25.3%), which was higher than that in thelents without COVID-19 in China or
other countries [6]. Stress during academic exatmnaseason is known to compromise
sleep quality in students [48], and senior highosthstudents in China have a heavy
academic burden. In particulahjrd-grade senior school students are facing college entrance
examinations [49]. As a result of the COVID-19 egc, they cannot go to school normally,
and college entrance examinations were also fotadoe postponed. These problems can
easily lead to sleep disorders. More than onefatenior high school students (50.1%) had
insufficient sleep (< 7 h per nightyhich was especially higher than college and juhigh
school students. In addition, sleep time was aleperplly later for senior high school
students, with 80.4% going to sleep between 224t00. Less sleep and later sleep times
lead to a decline in student daytime function, Whatso has an impact on learning efficiency
and academic achievement [50,51]. Therefore, weldhidevote attention to sleep disorders
among senior high school students. It should berredsthat they have sufficient rest and
sleep time so that they can be in a good positaiudy during the daytime.

Moreover, insomnia was strongly associated withaiensex. Previous studies have also
shown that among those with insomnia, females préuted [44,52]. Anxiety and
depression symptoms are risk factors for insomhsawe know, there is a correlation and a
cyclical relationship between anxiety, depressind msomnia. Anxiety and depression are
risk factors for insomnia [53,54]. Many patientstiwanxiety disorders and depression are

accompanied by insomnia, and some patients witlegngisorders and depression disorder



even suffer from co-morbid insomnia [55]. And inl@ of insomnia sufferer, are also
co-morbid with anxiety, depressed disorder [56]adidition, the comorbidity rate of anxiety
and depression symptoms and insomnia has beeivedfahigh. Studies have shown that
sleep problems are common in individuals with atyxénd depression [57,58]. Some studies
also suggest that persistent insomnia may be dact&r for anxiety and depression disorder
[59]. During the COVID-19 epidemic, many peoplec(uding adolescents and young adults)
had symptoms of anxiety and depression [23], wkidicerbated the symptoms of insomnia.
In addition, prolonged insomnia can also lead tveaased anxiety and depression symptoms,
SO it is important to pay attention to studentsycpslogical problems and insomnia
symptoms during the COVID-19 epidemic. In additidhe proportion of anxiety and
depression in the female population was higher6f25,1], which also aggravated insomnia
symptoms. Students residing in cities were morelyiko experience insomnia, which was

consistent with previous research [62].

The COVID-19 epidemic has had a significant impaad is a risk factor for insomnia
[24]. It has disrupted the normal learning andngriconditions of students and affected their
sleep hygiene [23]. However, a positive and optimigttitude toward the COVID-19
epidemic can reduce insomnia. Therefore, studdmtslid endeavor to gain more knowledge
about COVID-19 and increase their confidence ihtfitg the disease.

As most provinces and cities in China are curredéiermining school re-opening times,
sleep problems may be partially alleviated. Theefove suggest that teachers devote
attention to students’ sleep problems after schopksn again. For students experiencing
insomnia symptoms, we should actively promote celimg and intervention. Students who
have not yet started school can survey their stéésjois online in the form of a questionnaire
at the same time as online classes.

In addition, our research has shown that good kgaigport (subjective and objective
support) can reduce insomnia symptoms as well disetrtly reduce insomnia symptoms by
reducing anxiety and depression symptoRi®vious studies have reported similar results
[18]. Therefore, it is particularly important foagents, teachers, and other social groups to
provide support to students during the COVID-19boedk to reduce insomnia symptoms.
We can also provide some sleep knowledge and videskeep intervention through mobile

phones or computers, such as relaxation trainingy esgnitive behavioral therapy for



insomnia, to alleviate or relieve insomnia symptd®3]. COVID-19 remains widespread
around the worldTo date, nearly 3.0 million people globally havebénfected with SARS
CoV-2 [20]. Most of the world's schools are not wpas such, this may be an opportunity to
devote attention to sleep problems.

This study had three limitations. First, possikbsicould have led to the underestimation
of the prevalence of insomnia symptoms. This sawale a non-probability sample, which is
a sample of voluntary participants. For some aweiis a severe epidemic, insomnia rates
may be higher. However, due to the influence ofi@yand depression, students may not be
willing to participate in a questionnaire survey]6and there may be a certain deviation in
the response population. Second, because the aqliestionnaire was a self-administered
evaluation, the indicated levels of insomnia symponay not always be consistent with the
evaluations of mental health professionals. Thindre were differences in the proportion of
men and women in the studyemale students accounted for a relatively largggmtion.
The relatively high proportion of female studergsnainly caused by the imbalance between
male and female students in schools. In Chinaptbportion of female students in both high
schools and universities is higher than that ofensailidents on the whole, and the imbalance
between male and female students among collegergtgits more prominent. This is also the
reason why the proportion of female students is ghudy is much higher than that of male
students. Notably, this is also the limitation leiststudy, Gender matching should be carried

out in future studies [65].

5. Conclusions
Results of the present study revealed a high peaecal of sleep problems among adolescents

and young adults during part of the COVID-19 epidenespecially among senior high
school and college students, which were negatigsbociated with the level projection in
trends in COVID-19. We have also found that sodapport can alleviate or reduce
symptoms of insomnia by reducing symptoms of agxagtd depression, so parents, school
organizations, and other groups should provide semo&l support to adolescents and young
adults during the COCID-19 outbreak. These findialg® suggest that the government needs
to devote more attention to sleep problems amorgeadents and young adults while

combating COVID-19. Fortunately, the Chinese goment has provided psychological



health services through various channels, includmaglines, online consultation, and
outpatient consultations [66]. Nevertheless, moitendion should be devoted to sleep

disorders, especially among senior high schoolcatidge students.
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Table1
Socio-demographic characteristics, depression symgtanxiety symptoms and associations with

insomnia symptoms (N = 11,835).

Variables Junior high school Senior high school College Total

No. (%) Insomnia No. (%) Insomnia No. (%) Insomnia No. (%) Insomnia

n (%) P n (%) P n (%) P n (%) P

Sex 0.001 <0.001 0.16 <0.001
Male 1757(49.1) 279(15.9) 1818(43.8) 407(22.4) 143485 350(24.4) 5009(42.3) 1036(20.7)
Female 1830(51.0) 366(20.0) 2331(56.2) 641(27.5) 266865 740(26.4) 6826(57.7) 1711(25.1)
Region 0.706 0.002 0.016 0.185
City 1611(44.9) 294(18.2) 1339(32.3) 298(22.3) 1286(B1 362(28.1) 4236(35.8) 954(22.5)
Rural area 1976(51.0) 351(17.8) 2810(67.7) 750(26.7) 281%p8 692(24.6) 7599(64.2) 1793(23.6)
Depron <0.001 <0.001 <0.001 <0.001
Yes 1403(39.1) 534(38.1) 2069(49.9) 940(45.4) 16032B9 801(49.9) 5077(42.9) 2275(44.8)
No 2184(60.9) 111(5.1) 2080(50.1) 108(5.2) 2494(60.8 253(10.1) 6758(57.1) 472(7.0)
Anxiety <0.001 <0.001 <0.001 <0.001
Yes 1261(35.2) 441(35.0) 1701(41.0) 769(45.2) 11127 600(54.0) 4074(34.4) 1810(44.4)
No 2326(64.8) 204(8.8) 2448(59.0) 279(11.4) 298H)y2. 454(15.2) 7761(65.6) 937(12.1)




Table 2
The incidence rate and patterns of insomnia sympidir= 11,835).

Variables Junior high school Senior high school College P Total

n (%) n (%) n (%) n (%)
Insomnia 645 18.6° 1048 25.3 1054 25.7  <0.001 2747 23.2
Subjective sleep quality <0.001
Excellent 1793 49 1694 40.8 1585 38.7 5072 42.8
Good 1493 41% 1945 46.9 1925 47.0 5363 45.3
Bad 254 7.3 436 10.8° 515 12.6° 1205 10.2
Poor 53 15 75 1.8 74 1.8 202 1.7
Sleep latency <0.001
<15 minutes 2069 57.7 2390 57.8 2076 50.8° 6535 55.2
16-30 minutes 1167 325 1399 33.7 1538 37.8 4104 34.7
31-60 minutes 251 70 280 6.7 349 8.8" 880 7.4
> 60 minutes 100 28 80 1.9° 135 3.3 316 2.7
Sleep duration (hours) <0.001
No more than 7 816 227 2080 50.1° 1134 27.7 4030 34.0
Greater than 7 and not 2385 66.4° 1949 47.6¢ 2592 63.2° 6926 58.5
greater than 9
More than 9 392 10" 373 2.9° 373 9.1 886 75
Sleep efficiency 837 23.%° 691 16.7° 164 27.8° 2651 22.4
Bedtime <0.001
Before 22 o'clock 1208 3338 286 6.9° 164 4.6° 1658 14.0
Greater than or equal to 2087 58.5° 3325 80.4° 2138 52.9 7550 63.9
22 o'clock and less than
24
No less than 24 o'clock 282 9 527 4.8° 1797 43.8 2606 22.1
Sleep disturbance 1880 52.% 2403 57.8 2731 66.8° <0.001 7015 59.2
Used sleep medication 23 0.6° 61 1.5¢ 99 2.4  <0.001 183 15
Daytime dysfunction 1602 44 8 2463 59.8 2277 55.8° <0.001 6342 53.6

& Compared with junior high schod®<0.05
® Compared with senior high schoBk0.05
¢ Compared with collegd?<0.05



Table 3

Binary regression analyses of the factors assatiatith insomnia (N = 11,835).

Variables B SE OR 95%Cl P
Gender

Male 1

Female 0.263 0.052 1.301 1.175-1.1.441 <0.001
Institution

Junior high school 1

Senior high school 0.320 0.066 1.378 1.210-1.568 .060

College 0.710 0.071 2.033 1.768-2.338 <0.001
Region

Rural area 1

City 0.168 0.054 1.183 1.065-1.315 0.002
Depression

No 1

Yes 1.850 0.065 6.361 5.599-7.227 <0.001
Anxiety

No 1

Yes 0.722 0.059 2.059 1.835-2.310 <0.001
COVID-19 knowledge —-0.013 0.02 0.987 0.964-1.010 0.255
Adverseimpact of COVID-19 0.153 0.024 1.165 1.112-1.222 <0.001
Projections of COVID-19 trend —-0.085 0.025 0.919 0.875-0.965 0.001
Subjective support -0.033 0.005 0.967 0.957-0.978 <0.001
Objective support —0.009 0.002 0.991 0.988-0.995 <0.001
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Figure 1. The incidence of insomnia symptoms in students diffierent levels of COVID-19
knowledge (N = 11,835).
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Figure 2. The incidence of insomnia symptoms in students diiflerent levels of adverse impact
of COVID-19 (N = 11,835).



I nsomnia symptoms within projections of COVID-19 trend
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Figure 3. The incidence of insomnia symptoms in students diifierent levels of projections of
COVID-19 trend (N = 11,835).
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Figure 4. A shoes model 1 path diagram of the mediation in@tlesubjective support; Y= PSQI
total score). Path C represent the variance inestilsg¢ support associated with PSQI total score.
Path C' represent the association between sulgesitipport and PSQI total score after taking into
account PHQ-9 total scores. B shows model 2 pafyrdin of the mediation model (X=subjective
support; Y= PSQI total score). Path C represenvéniance in subjective support associated with
PSQI total score. Path C' represent the associatitween subjective support and PSQI total
score after taking into account GAD-7 total scoreéath AB is the mediation effect and is

significant at < 0.05 based on 95% CI from bias-corrected bootsingpgf 5000 samples.
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Figure 5. A shows model 3 path diagram of the mediation rh@¢esubjective support; Y= PSQI
total score). Path C represent the variance inestils¢ support associated with PSQI total score.
Path C' represent the association between sulgesitipport and PSQI total score after taking into
account PHQ-9 total scores. B shows model 4 pafyrdin of the mediation model (X=subjective
support; Y= PSQI total score). Path C represenvéiience in objective support associated with
PSQI total score. Path C' represent the associbéitwreen objective support and PSQI total score
after taking into account GAD-7 total scores. Pahis the mediation effect and is significant at

P < 0.05 based on 95% CI from bias-corrected bootsingpgf 5000 samples.




Highlights

An online survey was used to conduct rapid assessment during the COVID-19
epidemic.
Sleep problems among adol escents and young adults were negatively associated with

the level of projections of COVID-19 trend.

Social support (including subjective support and objective support) was a protective

factor for insomnia symptoms.

Anxiety and depression symptoms were mediators between social support

and insomnia symptoms.
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