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Abstract

Background The outbreak of Coronavirus disease (COVID-19) in 2019 and the resulting quarantine may have increased
the prevalence of mental health problems in adolescents. The aim of this study was to explore the association between the
effects of home-based learning during the pandemic and the risks of depression, anxiety, and suicidality among junior and
senior high school students.

Methods An online survey using Patient Health Questionnaire (PHQ-9) and Generalized Anxiety Disorder (GAD-7) was
conducted between 12 to 30 April 2020, on a total of 39,751 students. Multivariable logistic regression analysis was used to
analyze the risk factors of associated depression, anxiety and suicidality during the pandemic.

Results Prevalence of depression, anxiety symptoms and suicidality found was 16.3% (95% CI: 16.0, 16.7), 10.3% (95%
CI: 10.0, 10.6) and 20.3% (95% CI: 19.9, 20.7), respectively. Participants with female gender and in junior high school, with
poor overall sleep quality and poor academic performance and very worried about being infected during COVID-19 were
highly associated with the risk of depression, anxiety symptoms and suicidal ideation (all P<0.001).

Conclusions Prevalence of self-reported mental health problems for adolescents using home-based distance learning was
high. Implementing measures (e.g., wearing face masks) and spending only moderate time focusing on COVID-19-related
information could be protective factors for mental health. These results provide suggestions for teachers and policy makers
regarding adolescent improving sleep quality (sufficient sleep) and academic performance and reducing worry about pan-
demic during quarantine to prevent mental health problems.
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Introduction

Since the first outbreak of the Coronavirus disease (COVID-
19) at the end of 2019, the COVID-19 pandemic was listed
as a global public health emergency of international con-
cern by the World Health Organization (WHO, 2020). In
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order to contain the spread of COVID-19, most recently,
the Chinese Government issued a stay-at-home order, which
meant that mass quarantine was mandatory during the initial
outbreak of COVID-19 (Brooks et al., 2020). For example,
only residents were allowed to enter residential communi-
ties, the wearing of face masks was made compulsorily, and
non-essential community services were shut down (Leung
et al., 2020). Meanwhile, 107 countries as estimated by
the UN Educational, Scientific and Cultural Organization
(UNESCO) on 18 March 2020, had implemented national
school closures related to COVID-19, affecting 862 mil-
lion children and adolescents (UNESCO, 2020). In particu-
lar, there were more than 220 million children and young
people confined to their homes in China, according to the
Ministry of Education of China (Ministry of Education of
China, 2020). Normal daily life shifted for adolescents to
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home-based distance learning models, which has resulted
in substantial disruption to the lives of students and their
families and which may have longer-term consequences for
adolescent health (Golberstein et al., 2020). There are obvi-
ous advantages to remote learning, e.g., accessibility and
comfort during online learning, however, the limitations of
inefficient learning, lack of eye contact and feedback from
teachers, inattention and the difficulty in maintaining aca-
demic integrity are also of concern (Mukhtar et al., 2020).
Although adolescence is a transitional and critical devel-
opmental period with brain and body maturation, students
still faced further challenges in terms of losing structure and
support, routine social connections, social distancing and
loneliness, less physical activity, spending more time on
screens, increased irregular sleep patterns, and less favora-
ble diets, resulting collectively in weight gain and a loss of
cardiorespiratory fitness (Brazendale et al., 2017; Loades
et al., 2020). These challenges have been associated with
increased mental health problems in adolescents, includ-
ing an increase in anxiety, depression, loneliness and a loss
of motivation and purpose (Caspi et al., 2006). Therefore,
adolescent mental health needs to be prioritized during the
COVID-19 pandemic.

Depression and suicide are significant global public
health problems that occur across lifespans. According to the
World Health Organization, depression is one of the leading
causes of disability, suicide is the second leading cause of
death among 15-29-year-olds (WHO, 2021a). One person
dies of suicide every 40s (WHO, 2021b). The estimated life-
time and last-year prevalence rates of suicidal ideation in
the Chinese adolescents were 17.6 and 10.7% in males, 23.5
and 14.7% in females (Liu et al., 2019). Symptoms of anxi-
ety and depression often occur sequentially or concurrently
in adolescents (Chavira et al., 2004; Garber and Weersing,
2010). A review in 2020 by Nearchou et al., (Nearchou
et al., 2020) reported that the mental health consequences
of COVID-19 were particularly associated with depression
and anxiety in adolescent cohorts rather than with suicide.
However, in the view of Reger et al., (Reger et al., 2020) the
potential for adverse consequences in terms of suicide risk
are high both during and following the COVID-19 outbreak
as a result of isolation and quarantine. The interpersonal the-
ory of suicide by Van Orden et al., (Van Orden et al., 2010)
emphasized that the role of social connection is essential in
suicide prevention. People experiencing suicidal thoughts
may lack connection to others and often disconnect increas-
ingly as the risk of suicide rises (Van Orden et al., 2010).
Suicidal thoughts and behaviors are associated with social
isolation and loneliness (Van Orden et al., 2010). Further-
more, there is a need to understand the increased risk of sui-
cide and to address directly specific recommendations that
can aid suicide prevention in adolescents (Klomek, 2020).
Despite evidence of the negative impact of the virus and
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necessary quarantine on adults, media reports on suicidal
behavior need to be cautious and research findings should
be presented in a balanced way (Hawton et al., 2021), as
research on the impact on children and adolescents is to date
limited (Nearchou et al., 2020).

To fill the knowledge gap, the current study was con-
ducted to investigate the prevalence and risk factors of
depression, anxiety and suicidality among high school stu-
dents using home-based learning models during the COVID-
19 lockdown. This study may be useful for policy makers in
dealing with Coronavirus outbreaks necessitating worldwide
school closures.

Methods
Participants and Procedure

For this study an online cross-sectional investigation was
designed during the COVID-19 pandemic and before the
start of the Spring 2020 semester at Foshan City, in Guang-
dong Province. Because the aim of this study was to assess
the mental health of students before they returned to school
in 2020, and the time return to school was different for each
level of student, the questionnaire was distributed to the jun-
ior high school and senior high school students between 12
and 30 April 2020. The students were asked to voluntarily
complete an online questionnaire which was administered
by their headteacher via a link to Wen Juan Xing (a pro-
fessional online survey platform) sent to students’ WeChat
or QQ class groups. A total of 47,614 students completed
the questionnaire; 6,905 students were excluded due to
answering the same choices in all scales and students who
answered the same questionnaire more than one time, and
958 students using the same IP address were excluded. In
total, 39,751 students were included in the study and all par-
ticipants and their guardians signed the e-informed content
statement before completing the questionnaire. This study
was approved by the Southern Medical University, Guang-
zhou, China.

Measurements
Socio-demographic characteristics

Three main factors for examination in the study formed the
questionnaire: demographic factors, pandemic-related fac-
tors, and daily routine and behavior factors. Demographic
factors were associated with each participant’s age, grade,
family type, single child or siblings, academic performance,
health status and residence. The pandemic-related factors
consisted of four questions about COVID-19: (i) time
spent focusing on COVID-19 information; (ii) concern
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about being infected; (iii) psychological help sought due to
COVID-19; (iv) implemented preventive measures during
COVID-19. Further questions were included to examine par-
ticipants’ daily sleep routine and how they had dealt with the
COVID-19 pandemic. These questions gathered information
on wake-up times, sleep duration, bedtime and overall sleep
quality and were all related to daily sleeping routines, while
questions about physical activity and time spent online surf-
ing indicated their daily behaviors at home.

Mental Health Problems
Patient Health Questionnaire (PHQ-9)

The Patient Health Questionnaire (PHQ-9) is the 9-item
depression module taken from the full PHQ (Kroenke et al.,
2001). The PHQ-9 is a reliable and valid instrument used
for screening for depression in adolescents in primary care
facilities in China. A score of 10 was used as the cut-off to
indicate depression in the sample of Chinese adolescents
(Xingchen et al., 2014). Cronbach’s alpha was 0.91 in the
study. As a severity measure, the PHQ-9 score can range
from 0-27, the higher the sum score, the more severe the
depressive symptoms, and the cut-off points are easy to
memorize: i.e., 5, 10, 15 and 20 representing thresholds for
mild, moderate, moderately severe, and severe depressive
symptoms, respectively(Kroenke, 2021).

Item 9 of the PHQ-9 was used to assess the presence of
suicidal thoughts as follows: “Over the last two weeks, how
often have you been bothered by thoughts that you would
be better off dead, or of hurting yourself in some way?”” The
response options were “not at all” (0 points), “several days”
(1 point), “more than half the days” (2 points), and “nearly
every day” (3 points). Suicidal ideation was defined as posi-
tive if a participant’s option was “several days,” “more than
half the days,” and “nearly every day” (Rossom et al., 2017;
Rotenstein et al., 2016).

Generalized Anxiety Disorder (GAD-7)

The Generalized Anxiety Disorder (GAD-7) is a widely-
used method used in mental health care settings in China
to measure the frequency of emotions that may be related
to anxiety and depression. Several research studies have
been carried out to confirm the reliability and validity of
GAD-7 in the Chinese population (Yang et al., 2017; Xu
et al., 2018). The cut-off point for GAD-7 was 10 (Spitzer
et al., 2006) and Cronbach’s alpha was 0.93 in the study.
GAD-7 consisted of seven items, each question had four
possible responses (ranging from 0 to 3), and the total score
ranged from O to 21. The severity of anxiety symptoms was
classified as none (0—4), mild (5-9), moderate (10-14), and
severe (15-21).

Statistical Analysis

The data was analyzed using SPSS version 22.0 (IBM, SPSS,
Armonk, NY). The demographic variables were described as
numbers and percentages using Chi-squared tests compar-
ing the difference of categorical variables between male and
female groups. Binary multivariate logistic regression analy-
ses were performed to explore potential factors associated
with the prevalence and risk factors in mental health status.
The mental health status of all respondents was divided by
the cut off values; the presence of depression, anxiety and
suicide risk were the dependent variables respectively, and
the socio-demographic variables were the independent vari-
ables. Odds ratio (OR) values and adjusted odds ratio (AOR)
values are all presented in Table 2 and the statistical signifi-
cance level was set at P<0.05 (two sided).

Results
Sample Characteristics (Table 1)

The socio-demographic characteristics of participants are
summarized in Table 1. In total, 39,751 participants enrolled
in the study with 18,966 (47.7%) male and 20,785 (52.3%)
female. The mean age of participants was 14.79 years (SD
1.7). Table 1 data shows three types of characteristics,
including major demographic, daily routine behavior, and
pandemic-related factors. All factors identified in Table 2
were statistically different in terms of gender (P<0.001).
Female high school students showed higher proportions of
poor overall sleep quality and more than five hours online
surfing time during the COVID-19 pandemic (P<0.001).
With regard to time spent in physical activity, female
respondents spent a lower proportion of time exercising (60
minutes less than males) (P<0.001). The majority of stu-
dents implemented learned preventive measures during the
outbreak of COVID-19 (97.8%) and half of those were not
worried about being infected (52.2%).

Prevalence of Suicidal Ideation, Depression
and Anxiety Symptom by Gender and Grade (Fig. 1)

Of the sample measured, 15.8% of males and 24.4% of
females had suicidal ideation within the previous last two
weeks before the date the study questionnaire was circu-
lated; 12.9% and 19.5% had symptoms of depression respec-
tively; and 8.0% and 12.3% had anxiety symptoms during
the COVID-19 pandemic. The rates of prevalence of sui-
cidal ideation, depression and anxiety symptoms were sig-
nificantly higher in females than in males (all P<0.001). As
shown in Fig. 1, there was a clear trend of increased suicidal
thoughts, depression and anxiety symptoms in students up
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Table 1 The basic characteristics of study population

Variables Category Total Male Female p-value
(N=39751) (n=18966) (n=20785)
Age, mean (SD), year 14.79(1.7) 14.8(1.7) 14.78(1.7) 0.130
Grades, n (%) Junior high 26090(65.6) 12669(438.6) 13421(51.4) < 0.001
Senior high 13661(34.4) 6297(46.1) 7364(53.9)
Academic performance, n (%) Good 15653(39.4) 7555(39.8) 8098(39.0) < 0.001
Medium 16744(42.1) 7532(39.7) 9212(44.3)
Poor 7354(18.5) 3879(20.5) 3475(16.7)
Health status, n (%) Very healthy 27443(69.0) 13505(71.2) 13938(67.1) < 0.001
Well 10031(25.2) 4452(23.5) 5579(26.8)
poor 2277(5.7) 1009(5.3) 1268(6.1)
Overall sleep quality,* n (%) Good 29365(73.9) 14614(77.1) 14751(71.0) < 0.001
Normal 8446(21.2) 3493(18.4) 4953(23.8)
Poor 1940(4.9) 859(4.5) 1081(5.2)
Physical activity time,* n (%) Never 1864(4.7) 893(4.7) 971(4.7) < 0.001
<30 mins 16567(41.7) 6942(36.6) 9625(46.3)
30-60 mins 18184(45.7) 8801(46.4) 9383(45.1)
>60 mins 3136(7.9) 2330(12.3) 806(3.9)
Online surfing time, n (%) <lh 10492(26.4) 5185(27.3) 5307(25.5) < 0.001
1-2h 19961(50.2) 9479(50.0) 10482(50.4)
3-5h 6912(17.4) 3204(16.9) 3708(17.8)
>5h 2386(6.0) 1098(5.8) 1288(6.2)
Time spent focusing on COVID-19, n (%) <lh 23442(59.0) 10936(57.7) 12506(60.2) < 0.001
1-2h 14170(35.6) 6792(35.8) 7378(35.5)
>3h 2139(5.4) 1238(6.5) 901(4.3)
Concern about being infected, n (%) Very worried 2230(5.6) 1266(6.7) 964(4.6) < 0.001
Worried 16768(42.2) 7584(40.0) 9184(44.2)
Not worried 20753(52.2) 10116(53.3) 10637(51.2)
Implement preventive measures during COVID-  Yes 38865(97.8) 18493(97.5) 20372(98.0) < 0.001
19,1 (%) No 886(2.20) 473(2.5) 413(2.0)

Abbreviation: SD, standard deviation; COVID-19, Coronavirus Disease 2019; *: in last two weeks before the date the questionnaire was circu-
lated.

to grade nine (Mean age = 14.95). In contrast, suicidal idea-
tion in males tended to decrease from grade ten (Mean age =
15.88) (14.1%) to twelve (Mean age = 17.86) (13.5%), while
in females suicidal ideation showed a rebound from grade
eleven (Mean age = 16.81) (17.7%) to grade twelve (18.7%).

Bivariable and Multivariable Analysis: Association
of Pandemic-Related, Major Demographic and Daily
Routine BehaviorFactors with Depression, Anxiety
Symptom and Suicidal Ideation (Table 2)

In general, 16.3% respondents self-reported depression
symptoms in the study, there were 25% respondents with
mild depression, 9.4% with moderate depression and 6.9%
with severe depression; while 10.3% participants self-
reported anxiety symptoms, ranging from 20.9% mild
to 6.9% moderate, and 3.4% were severe. As for suicidal
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ideation, 953 (2.4%) participants ticked the option of “nearly
every day”, 1,420 (3.6%) chose “more than half the days”,
and 5,708 (14.4%) ticked “several days”.

Table 2 summarizes the association of risk factors with
depression, anxiety symptoms and suicidal ideation by using
binary and multivariable logistic regression analysis, and
odds ratio (ORs) and 95% Cls were calculated. The analy-
sis showed the overall prevalence of depression, anxiety
symptoms and suicide risk in the study respondents was
16.3% (95% CI: 16.0, 16.7), 10.3% (95% CI: 10.0, 10.6)
and 20.3% (95% CI: 19.9, 20.7), respectively. Socio-demo-
graphic factors such as academic performance and physical
activity time were statistically associated with the preva-
lence of depression, anxiety symptoms and suicidal ideation
(P<0.05).

As for demographic characteristics, students who were
females had potential risk higher than males (OR=1.64;



Current Psychology

[991°L°6T1] [oL°0L] lozretnl
X X aonLery 19d REX (€'L)z00T 19d REN (9 TDE8TE  Apreay A1oA
snyels yieoy
[T0g0'82] [oL1%°61] [9°LT°9°sT]
6LT¥SD),,,991 (Tr't'e1o),,, 9Tt (I'60)6€1T (S9°'1°9¢'1),,,08°T (89'C°$TD),,.97'C (ToDI611 (90T¥LD),,,06T (81°€°6LD),,,96C (992)L561 Tood
[812°¢02l l6'o1°0°011 [sL1e91l
FeT6r'n,,. 91 Lsrorn,, sl (I'100¥S¢ (87'1°80°'1),,,81'1 a91'LeD,, 671 (SODISLI @rreT,, €1 (LL'1'98'D),,.99'T (6'91)0€8¢ wnIpajy
618 ¢1] L6791 [r119v°01]
poon RN (¢'sDeove REN| RN (€O111 REN| EEX | (6'0D0ILI poon
Qoueuiojrad orwApeIY
[oL1°¢91] [r1r'66l [8°L1°¢"91]
REX REX (6'91)S1€T REX | REX (S'0D8E01 REX | RN (I'L1)2891 Y31y Joruag
[9zTy1el [Tor'e'sl [8 ST 1]
(€61°TLD),,,T8'1 Ly 1Ten,, 661 (1'2099LS (8S°1°6€°D),,,9%'T FT1'80'D),,,9T'1 (5°6)9001 (6S°1°6€°D),,,6V'1 Fr'170D,,80°1 (I°'S1)96ST ysiy forung
opeIn)
[osT'getl [8Cre11l [00z'6'81]
(T81°€9'D),,.2LT as1€9'D),,,2L1 (T ¥OLLOS L1y, 681 (€LT11S'D),,, 291 (€T1$9sT @L16SD),,.£91 (61610 o[ewo]
[roresil [¥'8'9L] [yeryenl
198 198 (8°'ST¥00€ 19¥ 398 (0'8)818T 199 R (6'TN8HYT SN
JIopuan)
10308} oryderSowaq Jofey
[LyrTse] l6'LTTTed [T6e8Tel
617791),,.88°1 (Lee6ro),,, 98¢ W' T)L9E aozorn,,,89°1 (¥$°'€°65°0),,,£0°€ (r'soeee 06'1°6€'D),,,09°T (Tr'€'65°0),,,86C (0'99)61¢€ ON
[zozsell [zor'96l [e9t1°c sl
198 198 (86DPILL 19¥ 398 (6°6)198¢€ 198 398 (6'ST)SLTY SOX
61-AIAOD Surmp samseaw dAnuaAdId pajuswardwy
[90z'c61] [9°6°8'8] [s9t1°¢s1l
REN 198 (100)991¥ 198 798 (T6e061 198 3 09D)TTEE POLLIOM 10N
[Lozy 61l [z1rzorl [rror°estl
(€0'1°C6'0)L6'0 (SO'T°S6'0)00°T (100)€9¢€ (cerorn,,, sl rirn,,6rt (L'ODL6LT (90 T'¥6°0)00' T (SO T'76'0)66°0 (6'S1)099¢C PILLIOA
[s9z°0°¢Tl [L'81°9°GT] [8vze1el
Wy1srn,,,6e1 Sr181'D,,,I€1 (8'¥2)TSS LsTLe'n,,ste (1€c'es'D,,.s0C (1L1)T8¢ (S6'1°¢S'D),,,EL°T SL1ern,,,ss'1 (1I'€0)S1S  poriom K1A
Pajodjur Sureq Jnoqe PIALLIOA
[svzo1e] esreenl lo1zLLr]
(6e1°11'D,,,7T1 (TT1°86°0)60' (8'C0)L8Y L 1roen,,, 081 ISTLID,, €T (8'€1)$6T os1'ozn,,, LET Lzreon,yr (201284 ye<
[T61°8°L1] [¥'6°s'8l [ov1cerl
(F0'1°T6°0)86°0 (68°0°08°0),,.78°0 ($°81)919¢C (LOT'T6'0)660 (88'0'9L°0),,,28°0 (6'8)L9TT (€0'T°06'0)L6°0 (28°0°€L°0),,,LLO T +1E661 e
[ER kN4 [z1irvorl l6L1°0°LT]
REN REN (T10)8L6Y REX | REN | (801125 REX | REN | (#'L1060Y qIs>
61-ATAQD UO FuIsnd0,{
$10J08) PAJR[AI-OIdpUR]
[Loze61] [9o1'0°011 [L91°091]
(€02)1808 (€01)€80Y (€9DL6Y9 [e10L,
[1D%561(%) "ON [1D%561(%) "ON [1D%$61(%) 'ON
ID%S6) OV ID%S6)40 2pnid st opromg ID%S6) IOV ID%S6)4O 2pnId Korxuy ID%S6) IOV ID%S6)YO 2pnI1d uorssarda(q

(1SL6€=N)

ysu1 oproins pue swoldwAs Aorxue ‘uorssardop yim s10joej Joiaeyaq pue dunnol Aqrep ‘oryderSowap Jofewr ‘pojefar-oruopued Yim UONBIOOSSE :SISA[RUR d[qRLIBAD[NWL PUEB 9JRLIBAIg ¢ d|qel

pringer

a's



Current Psychology

SO'0>d “10°0>d s “T00"0>d s "PAR[NOIID SEA dIreUTONsonb
A} 9Jep oY) AI0JOq SYAM OM) ISB] UI :, ‘[OPOU UOISSAISAI ON)SISO[ € OJUI PAIUS A[SNOUB)[NIUIS 2I0M SI[eLIBA Juapuadapul [[e ‘01jel SPPo PaIsn(pe YOV ‘0Nl Sppo YO ([EAISIUT OUIPYUOD D)

[zoevzel [8'cz°s 0zl [Lse'61¢€]
06'1°¢S'D,,,0L'T L6TYY'D),,.69C (€vE)818 @remn,, el (9L°€96'D),,,£€°€ (1'zo8es (LeT'es'D,, 01T (STY'SH'e),,.£8°€ (8°€€)L08 LESS
[LszLet] [Ty1regenl [sTrsozl
8 1°€E' D), P¥'1 (T81°LS'D),,.691 (LYDSOLT (€ 1°€TD),, LET (86'1°€9'1),,,08'T (€€DLI6 WLTYD),,, 86T (€TT'68'1),,,50C (S TD98Y1 us-¢
[661°8'81] [s6°L8] sy vl
O€T1%1'D),,,2CT1 aeT9rn,,. 1 (€°61)£58¢ (€TT1°T0D,2I'T (8T1°80°D),,.LT'T (T'er181 LET'LID,, LTT a¥1een,,,I1€1 (6¥1)696T g
(VAN [yeretnl
REN REN | (€9D)SOLT REX | P4 [r8eLle Lres REX | 398 (8 118¢€Tt 91>
auiry Suyans auruQ
[o'61°¢91] [rorrsl [syrrenl
RN o (LLDYSS REN o (1'6)¥8¢C REN o (€€D8IY surw 09<
[8L1°L9T1] ['8'9°L] l6cre1rl
(S6'0'9L°0),,58°0 (LO'1°88°0)L6°0 (TLDTEIE (S6'0°1L°0),,28°0 (00'1°9L°0),L8°0 (0'8)SS¥1 (96'0°6L°0),,58°0 (€0°'1°€8°0)T6°0 (F'Tneste SUIW ()9-0¢
[TeTgiel locrornl [s61°¢81]
(01°1°88°0)66°0 6¥'1°2TD),,,S€1 (szotTLe (80T I8 060 6r1°61D),,, 16T (S TDIT61 61'T'T6'0)S0°T 69°1°6¢°D),,,IS'T (6'8D¥TIE SUT O¢>
[e'8¢°0v€] [rszetel [s6¢T75¢]
(€STYID,,.CET T0€'1€7),,,¥9°C (T99LY (8S'1°60'D),,1€'T (85°€'86°D),,.v0°€ (Teoeey 861°TH'1),,,89°T (S¥¥'L€€),,,88°€ (€°L£)969 ToAON
Lown A1anoe [earsAyd
[10%561(%) "oN [10%561(%) ON [1D%561(%) "ON
I1D%S6) OV (I1D%S$6)40 2pn1d s 9promg (10%$6) 4OV (ID%S$6)40 2pn1D Korxuy (1D%$6) 4OV ID%S$6)40 2pn1D uorssarda(q
[L65°¢sS] [L6ve syl [9°69'%°69]
(€9'9°01°9),,.86'S (TT6'19'L),,,8¢'8 (SLOSTITT (Toeriron,,, 6Tl (ST'81°98'V1),,,L'91 (S'Ly)Tee (Tr'L1°86°€1),,,09°ST (61'ST°LY'00D),,,1L'TT (S'L9)60ET 1ood4
[zseTeel [Toz's8rl [eeete1el
LLeoro,,,19c ¥'€'60°¢),,,2T€ (T+£)888¢ (L9€ere),, 6€¢€ 697 ¥0Y),,,SE€V (€61)0€91 OTH'vL€),,,66°€ (96°6°T6'7),,,£T°S (€T9)0ELT [eUWION
[evrcernl [I90KY (L8138l
X 198 (6°€1)8L0OY 198 X (T91EsT 198 X (7'8)85+C pooD
«Krenb dogys [re1oAQ
$10)9BJ JOIABYQqQ pue aunnoi Ajreq
[sL¥'ser] [eversog] [9°05°s"9v] 1ood
aeze6sn),,,60c WLY'L6'E),, VEY (S°sv)9coT (9LT'61°0),,,9v'C (€L'9°CS°9),,,609 (r'TeI8eL (60°€°0S°0),,,LLT (98°L°L59),,,61°L (S°8)SOT1 10 Je1oudny
loLeTsed [1yrLenl 8zl
6ST1Y'D),,,081 W6TYLD),, v81 (1'92)819¢ a9 1°LeD),, 601 areesn,, 61 (A543 (rL1°T8D),,, 091 (677'€0'0),,,S1°C (070602 oM
[10%561(%) ON [10%561(%) "ON [1D%561(%) ON
ID%S6) IOV ID%S6)40 2pniD st op1oIng ID%S6) IOV ID%S6)40 2pnID Korxuy ID%S6) IOV ID%S6)40 2pn1d uorssaxdo(q

(ponunuoo) zsjqey

pringer

Qs



Current Psychology

95% CI: 1.54, 1.74 for depression; OR=1.59; 95% CI:
1.48, 1.71; OR=1.72 for anxiety; 95% CI: 1.63, 1.82 for
suicidal ideation; all P<0.001), students who were in jun-
ior high school had worsen mental health status than senior
high school (OR=1.49; 95% CI: 1.39, 1.59 for depression;
OR=1.46; 95% CI: 1.35, 1.58 for anxiety; OR=1.82; 95%
CI: 1.72, 1.93 for suicidal ideation; all P<0.001), with poor
academic performance had a higher risk of depression,
anxiety symptoms and suicidal ideation (OR=1.9; 95% CI:
1.74, 2.06; OR=2.46; 95% CI: 2.25, 2.68; OR=1.66; 95%
CI: 1.54, 1.79; all P<0.001, respectively) than good aca-
demic performance. General or poor health (P<0.001) was
more likely to be associated with a higher risk of depres-
sion, anxiety symptoms and suicide risk (OR=2.77; 95% CI:
2.50, 3.09; OR=2.46; 95% CI: 2.19, 2.76; OR=2.09; 95%
CI: 1.89, 2.31; all P<0.001, respectively). In particular, the
risk of depression, anxiety symptoms and suicidal ideation
for adolescents who were in general or poor in health was
1.77, 1.46 and 1.09 times (respectively) higher than those
who were very healthy.

Note must be made of the pandemic-related factors: time
spent focusing on COVID-19 information for more than
three hours (OR=1.37; 95% CI: 1.20, 1.56; OR=1.50; 95%
CI: 1.30, 1.74; OR=1.24; 95% CI: 1.11, 1.39; all P<0.001,
respectively) and those who did not implement learned
preventive measures during COVID-19 (OR=1.60; 95%
CI:1.35, 1.90; OR=1.68; 95% CI: 1.40, 2.01; OR=1.88;
95% CI: 1.62, 2.19; all P<0.001, respectively) were highly
associated with the risk of depression, anxiety symptoms
and suicidal ideation. Furthermore, those very worried about
being infected had a higher possibility of anxiety, depression
symptoms and suicidal ideation (OR=2.25; 95% CI: 1.97,
2.57; OR=1.73; 95% CI: 1.53, 1.95; OR=1.29; 95% CI:
1.15, 1.44; all P<0.001, respectively) than those not wor-
ried about being infected.

In terms of daily routine behavioral factors, respond-
ents with poor overall sleep quality had the highest risk
of depression, anxiety symptoms and suicidal ideation
(OR=15.6; 95% CI: 13.98, 17.42; OR=11.29; 95% CI:
10.11, 12.62; OR=5.98; 95% CI: 5.40, 6.63; all P<0.001,
respectively) over all factors, which means that compared
with good sleep quality, poor sleep quality was 14.6, 10.3
and 6.0 times (respectively) more highly associated with
the risk of mental health problems. Lack of physical activ-
ity was significantly associated with the risk of depression,
anxiety symptoms and suicidal ideation (OR=1.68; 95% CI:
1.42, 1.98; OR=1.31; 95% CI: 1.09, 1.58; OR=1.32; 95%
CI: 1.14, 1.53; all P<0.001, respectively). Online surfing
time of more than five hours was highly associated with
mental health problems. The odds ratios of depression, anxi-
ety symptoms and suicidal ideation were 2.1 (95% CI: 1.85,
2.37; P<0.001), 1.85 (95% CI: 1.61, 2.12; P<0.001) and
1.7 (95% CI: 1.53, 1.90; P<0.001, respectively), for online

surfing time of more than five hours when compared with
online surfing time of less than an hour.

Discussion

This cross-sectional study aimed to investigate the preva-
lence and risk factors associated with self-reported mental
health problems such as depression, anxiety and suicidal ide-
ation among junior and senior high school students during
the COVID-19 pandemic in China. To our knowledge, few
studies have reported prevalence and risk factors of suicidal
ideation during the COVID-19 pandemic in high school stu-
dents. This study found that the overall prevalence of depres-
sion, anxiety and suicidal ideation in the sample studied was
relatively high (16.3%, 10.3% and 20.3%, respectively). We
also found that grade nine students had the highest propor-
tion of mental health problems among high school grades
during the outbreak of COVID-19.

According to this study data, the prevalence of depres-
sion and anxiety symptoms was 16.3% and 10.3%, respec-
tively, in junior high school and senior high school during
the COVID-19 pandemic. Zhou et al., have reported that
the prevalence of depression during COVID-19 pandemic
between 8 and 15 March 2020 was 17.3% in junior high
school students and senior high school students (N=8079)
with the same scale and cut-off point (Zhou et al., 2020).
The difference between these two study results is significant
(X2 =4.489, P=0.034), except for the prevalence of anxiety
(both are 10.3%). Moreover, the prevalence of depression
and anxiety was 13.76% and 6.73%, respectively in the study
by Liu et al., where data was collected from 3,836 students
at junior and senior high school after lockdown between 9
and 28 June 2020 (Liu et al., 2021b). The difference between
these two study results in terms of depression and anxiety
was statistically significant (y* =17.223 and y* =49.045,
P<0.001, respectively). In a word, these two studies with
this current study indicates that the prevalence of depres-
sion and anxiety might gradually decline by time during
the COVID-19 lockdown. An UK Household Longitudinal
study showed levels of mental health problems subsequently
declined between April and June 2020 but significantly
remained above pre-COVID-19 levels (Daly et al., 2020).
The downward trend observed across March and April and
June is consistent with a pattern of ‘recovery’ that is com-
monly observed in response to stressful or traumatic life
events (Infurna & Luthar, 2018).

Other studies undertaken during COVID-19 reported
various rates of suicidality, for example, a study by Hou
et al., reported 31.3% of suicidal ideation among senior high
school students in rural China (Hou et al., 2020). Shi et al.,
reported an overall prevalence of suicidal ideation of 16.4%
among the general population in China (Shi et al., 2021),
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and a study by Hill et al., reported a suicidal ideation rate
of 21.1% in March 2020 in an American Pediatric Emer-
gency Department (Hill et al., 2021). Previous evidence has
shown that approximately 10-20% of Ebola survivors had
thoughts of suicide or self-harm during the outbreak (Secor
et al., 2020). In the current study, the prevalence of suicidal
ideation is 20.3%, which is lower than the study by Hou
et al. One possible reason for this could be that Hou et al.,
investigated only senior high school students, so the sample
contribution was not the same, the district was restricted to a
rural one, whereas, our study included students in both rural
and urban locations, and the assessments and time periods
used were very different. Although the prevalence of suicidal
ideation in this current study was higher than that found by
Shi et al., the results could expand on the study by Shi et al.,
which investigated the general Chinese population over 18
years of age (Shi et al., 2021). As older people are more
mature and perhaps capable in terms of facing such chal-
lenges, while 12-20-year-old adolescents will never have
experienced an epidemic in their lifetime. Therefore, facing
the spread of this worldwide disease and the consequences
caused by COVID-19, it is likely that respondents in that
age group would be confused at the loss of control of their
life schedule and would not know how to cope, which could
in turn lead to impulsive behaviors such as suicide. Moreo-
ver, adolescents need to know how to cope, to whom they
can turn for help, who they can talk to, and how to express
their worries when facing sudden life events. Meanwhile,

the prevalence of suicidal ideation in the current study is
relatively high, which indicates that adolescents have been
suffering severe psychological distress during the COVID-
19 period. So the government, society, school and family
should be urged to pay more attention to targeting suicide
prevention in adolescents. Meanwhile, this study could be
useful as a supplemental one to add to the existing study of
suicidal ideation in the general population by Shi et al.

As shown in the results of this study, females in Grade
nine had the highest overall suicidal ideation (17.9% for
male, 27.8% for female), depression (15.0% for male, 22.8%
for female) and anxiety symptoms (9.6% for male, 16.8%
for female) in all grades. Noticeably, female gender was
positively associated with mental health problems, as well
as higher levels of depression, anxiety and suicidal idea-
tion during the COVID-19 pandemic, which is consistent
with previous studies that found that female gender was at
a higher risk of depression (Zhou et al., 2020; Lim et al.,
2018) and anxiety symptoms (Zhou et al., 2020; Putwain,
2007). According to the demographic factors related to the
COVID-19 pandemic, the results indicated that grade nine
students (around 15 years old) had the highest prevalence of
depression, anxiety symptoms and suicidal ideation among
junior and senior high school respondents, this was espe-
cially the case for female adolescents. One possible reason
for this could be that the age of 15 corresponds to the transi-
tion from junior to senior high school in China, which could
be particularly stressful due to graduation exams, concerns

Prevalence of suicidal ideation, depression and
anxiety symptom
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Fig. 1 Percentage prevalence of suicidal ideation, depression and
anxiety symptoms by gender and grade. Seven represents junior
grade one, Eight represents junior grade two, Nine represents junior
grade three; Ten represents senior grade one, Eleven represents senior
grade two and Twelve represents senior grade three. SuicideM rep-
resents the prevalence of male suicidal ideation, SuicideF represents
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about the future, struggling to adapt to a new environment
and the added psychosocial pressure. Apart from the results
of gender and grade which were different, poor academic
performance and physical health were strongly associated
with the risk of depression, anxiety symptoms and suicidal
ideation in line with previous studies on the subject. Another
previous study suggested that the detrimental impacts of
COVID-19 on adolescents worried about their academic
progress, might aggravate mental health issues generally
(Hou et al., 2020). Self-reported unhealthy physical condi-
tion was associated strongly with the risk of depression and
anxiety symptoms and is consistent with the study by Wang
et al., conducted with Chinese college students during the
outbreak of COVID-19 (Wang et al., 2020b) and also with
Hawke et al (Hawke et al., 2020).

Apart from the demographic factors, the pandemic-
related factors observed by the current study show that
implementing learned preventive measures during COVID-
19 and spending less time (i.e. less than an hour) focusing on
COVID-19-related information may have a protective psy-
chological effect for adolescents, which shows consistency
with the study cited above by Zhou et al (Zhou et al., 2020).
Implementing preventive measures such as wearing a face
mask and practicing hand hygiene could reduce the level of
anxiety and depression during the epidemic (Wang et al.,
2020a). In addition, accurate information and reporting on
the pandemic situation by authorities such as the Govern-
ment and the Health Commission would help to allay fears.
Access to accurate information would mean that there is no
need to spend time on false information about COVID-19.
The results show that the risk of anxiety symptoms for those
“very worried about being infected” was 1.25 times higher
than those “not worried about being infected”, 0.73 times
higher in terms of depression symptoms, and 0.29 times
higher for suicidal ideation. A review by Finiki et al., offers
an insight into the association between COVID-19-related
emotional reactions and mental health outcomes in young
people, such as worry, fear about contracting the virus and
stressor outcomes such as depression, anxiety, OCD symp-
toms, somatic symptoms and intensified behavior problems
(Nearchou et al., 2020).

With regard to the daily routine behavioral factors, the
study found that poor overall sleep quality had the highest
association with the risk of depression, anxiety and suicidal
ideation consistent with previous studies before and dur-
ing the COVID-19 pandemic (Gong et al., 2020; Liu et al.,
2021a). Overall sleep quality was the most important fac-
tor associated with mental health problems during COVID-
19 among high school students. In addition, the study also
found that time spent in moderate physical activity was asso-
ciated with lower levels of depression, anxiety symptoms
and suicidal ideation, also in line with previous studies by
Lu et al. (Lu et al., 2020) and Chi et al. (Chi et al., 2020).

Furthermore, the results indicated that adolescents spend-
ing more than five hours per day surfing online had higher
odds of developing mental health problems, in line with the
Li et al., study. Spending more time online, increases the
feeling of anxiety, which could mean potential risk factors
of addiction to the internet and to smartphones (Duan et al.,
2020). Therefore, spending less time online, taking enough
physical exercise (30-60 minutes per day), and improving
sleep quality (for example, taking sufficient sleep, keeping
exercise) are the main protective measures recommended for
adolescents using e-learning models during the COVID-19
quarantine.

Limitations

This study concludes with some limitations. First, these
results are based on self-reporting by the adolescents
themselves, which might lead to misunderstanding of their
actual status. Reports from parents and teachers could also
be included in any future study. In addition, evaluation
by professional psychiatrists where severe mental health
problems are reported should be carried out. Secondly, the
current study is a cross-sectional survey, so clarifying the
causes of some of these mental health problems is difficult to
ascertain. Thirdly, item 9 of the PHQ-9 was widely used to
evaluate suicidal thoughts (Rossom et al., 2017; Uebelacker
et al., 2011), however using a single item to assess this may
bias the results, and it was limited to explore other domains
of suicidality, such as suicidal plans and attempts. Finally,
although we included many psychosocial factors, other
associated factors such as students whose family members
were infected or had succumbed to COVID-19 pandemic,
students’ previous mental health problems and family psy-
chiatry history, which may affect the study findings were
not investigated.

Conclusions

The current findings indicate that the prevalence of depres-
sion, anxiety symptoms and suicidal ideation is relatively
high, particularly for respondents who are female and in
junior high school, with poor academic performance and
negative health status, spending more than three hours focus-
ing on COVID-19 information, very worried about being
infected and those who did not implement preventive meas-
ures. Additionally, high risk of mental health problems is
indicated in students who had poor overall sleep quality,
little or no physical activity and who were spending more
than five hours on the internet. These study findings con-
tribute to a greater understanding of mental health problems
during pandemics in both junior and high school students,
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especially in terms of suicidal ideation. The research will
help to identify risk factors in the mental health of adoles-
cents and provides some suggestions to prevent and manage
according to the above factors, such as spending less time
online, taking enough physical exercise (30—60 minutes per
day), and improving sleep quality (for example, taking suffi-
cient sleep, keeping exercise). Further longitudinal studies of
the long-term effects of the COVID-19 pandemic and quar-
antine on adolescents are needed to expand on this research.
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