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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a new infectious 
disease caused by severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), which has swept through the globe 
quickly and indiscriminately. Due to the impact that brought 
by the pandemic, COVID-19 has affected the lives of adoles-
cents through several ways, such as the fear of infection, un-
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certainty, and potential economic problems.1 On January 27, 
2020, in response to the outbreak of COVID-19, and to pro-
tect the life safety of teachers and students, the government of 
China requested citizens to stay home and reduce unneces-
sary social activity.2,3 This may lead to the discouragement of 
adolescents’ development, deprive opportunities for stress 
regulation, and lead to social isolation.4

To recognize the importance of the effects of the COVID-19 
pandemic on adolescent mental health, one must first under-
stand the pertinent developmental changes that occur during 
adolescence. Adolescents are in a particular stage of physical 
and mental development, which is the critical period for ex-
ploring and establishing their identity. During this period, 
their body, brain, cognition and the surrounding social envi-
ronment will change, their self- consciousness will be enhanced, 
their internal conflict will increase, they will feel the curiosity 
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of the opposite sex, they will be psychologically sensitivity, 
mindful of others’ views, emotionally fluctuated, vulnerable 
to their surrounding influences, and susceptible to mental 
disorders.5-7 As adolescents strive to be independent of their 
parents and spend more time with their peers, instead of par-
ents, friends gradually become the primary source of interac-
tion and influence, and this means that negative peer interac-
tions during this important developmental period can lead 
to poor self-concept, a low sense of worth, and subsequent in-
creases in symptoms of anxiety and depression.8,9 Thus, base 
on the above development characteristics, adolescents can 
expose to an increased risk of psychological problems during 
the COVID-19 pandemic.

Plenty of studies over the past decades have shown that ma-
jor social event including COVID-19 pandemic exists a det-
rimental impact on the mental health of individuals.10-14 Early 
in 2003, during severe acute respiratory syndrome (SARS) pan-
demic in China, a study focused on medical students report-
ed that compared with national normal model, the detection 
rate of anxiety and depression of medical students increased 
significantly.13 Another study focused on the impact of Hur-
ricane Katrina on mental health status among United States 
(US) adults also found that the hurricane adversely impacted 
the mental health of residents in Katrina-affected states, and 
the impact was tended to be associated with age, gender, in-
come, and physical health.14 And the latest studies also consis-
tently point to the detrimental impact on the mental health of 
COVID-19. During the early stage of the pandemic, a research 
included 1,210 adults found that more than half (53.8%) of the 
respondents rated the psychological impact as moderate-to-
severe, and about one-third reported moderate-to-severe anxi-
ety.15 A meta-analysis focused on the mental health among 
clinical workers which included 13 studies reported that, al-
most a quarter exhibited elevated COVID-19 related symp-
toms of anxiety (23.2%) and depression (22.8%), and more 
than a third (38.9%) experienced problems with insomnia.16

Due to the particularity of the period of physical and men-
tal development of adolescents, the psychological stress caused 
by the long-term isolation at home during the pandemic and 
the differences between online teaching and conventional way 
may have negative effects on their mental health.17,18 Yet com-
pared with studies concentrated on adults, few studies have 
evaluated the impact of the pandemic on mental health in ad-
olescents. A study reported that the increases in generalized 
anxiety associated with COVID-19, were found to be more 
pronounced in younger people (<35 years) compared to old-
er age groups.19 A study from India demonstrated a high prev-
alence of psychological distress in quarantined children and 
adolescents due to the COVID-19 pandemic, and these indi-
viduals have experienced helplessness (66.11%), worry (68.59%) 

and fear (61.98%).20 Meanwhile, it is reported in China that the 
children and adolescents aged 3–18 years presented symptoms 
of inattention, worry and irritability during this pandemic.21

During the current COVID-19 pandemic, people are being 
affected in multifaceted ways, having their physical, psycho-
logical and emotional well-being compromised, along with 
social and economic problems.22 Similarly, COVID-19 has an 
impact on the mental health of adolescents through multiple 
factors. During the COVID-19 pandemic, parental psychiat-
ric status significantly influenced the mental health of adoles-
cents,23-25 the relationship between family members is one of 
the most important factors, and there have been reports of a 
significant increase in domestic violence around the world,4,26-28 
putting adolescents exposed to this environment at increased 
risk for mental health problems. At the same time, isolation 
measures may have more impact on the mental health of ad-
olescents and their family environment than one might ex-
pect. A systematic review of the psychological impact of isola-
tion during a pandemic noted PTSD symptoms in 28%–34% 
of isolated populations, and adolescents who experienced iso-
lation had an average PTSD score four times compared to those 
who did not experience.29,30 And another study found that old-
er adolescents are anxious regarding cancellation of examina-
tions, exchange programs and academic events.31 Further, the 
increased use of internet and social media increased the ado-
lescents’ vulnerability to the mental disorders and was associ-
ated with increased depression and anxiety.32

The COVID-19 pandemic affects the adolescents through 
multiple perspectives, however, consider from another per-
spective that, in the face of a current crisis, if challenges can 
be mastered, successfully managing stress with trauma may 
help with adolescents’ psychological growth and be a protec-
tive factor in coping with future stress.33 Nevertheless, most of 
the current research focuses on adults or groups with special 
diseases, while few of them concentrated on the adolescents. 
In order to fill this gap, the purpose of this study was to esti-
mate the impact of COVID-19 pandemic on adolescents’ well-
being, and explore the associations among environment, fam-
ily, and the COVID-19 relative factors on adolescents’ mental 
health.

METHODS

Study population
The study adopted a voluntary sampling method after ob-

taining the students’ informed consent. A structured question-
naire was conducted among 11–19 years old students in Chi-
na during the period from March 19, 2020 to March 29, 2020 
(Figure 1). The inclusion criteria were as follows: those who 
were 1) full-time student, 2) aged between 11 and 19, 3) will-
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ing to cooperate with the investigation, and obtained in-
formed consent online. The exclusion criteria were as follows: 
those who refused to participate or cooperate (Figure 1).

Design and methods
A cross-sectional study design was adopted using a struc-

tured questionnaire to measure depression, anxiety, mental 
health knowledge, COVID-19 knowledge, and mental health 
related factors. The questionnaire was divided into 4 sections: 
1) self-made general common questionnaire: including gen-
eral demographic characteristics such as age, sex, school age, 
origin, health status, current living conditions, mental illness 
history (according to the participants), etc., and students fill 
in according to their own conditions; 2) Self-rating Depres-

sion Scale (SDS): the self-rating scale includes 20 items, divid-
ed into 4-grade rating, and the total score is 80. The standard 
score <50 is within the normal range, and ≥50 is defined as 
depression, 50–59 for mild depression, 60–69 for moderate 
depression, and 70 for severe depression;34,35 3) Self-rating Anx-
iety Scale (SAS): including 20 items which divides into 4-grade 
rating, and the total score is 80. The standard score <50 is with-
in the normal range, and ≥50 is defined as anxiety, 50–59 for 
mild anxiety, 60–69 for moderate anxiety, and 70 for severe 
anxiety;36,37 4) self-made life event questionnaire: composed 
of 9 items, including the emotion-related factors, emotional 
impact of online courses, mental health-related knowledge 
(including understanding and coping with mental disorders, 
etc.), the understanding of COVID-19 (including the under-
standing of situation, measures, etc.), as well as the family and 
social contradictions, and the contradictory factors. Among 
those items, the emotion-related factors, emotional impact of 
online courses, family and social contradictory factors were 
designed as multiple-choice question (2–3 at most). Other items 
were designed as 5-grade rating question.

The calculation of the simple size was based on the estima-
tion formula          Z

2
1-α/2 p (1-p)

n=____________
                d2 . According to relevant data,38-40 

p=45%, confidence interval 95%, confidence width α=0.05, 
Z1-α/2=1.96. The calculated sample size was 470. It is estimated 
that 10% of the ineffective answers (including short time spent 
on answering questions, incomplete information, logical ques-
tions, etc.) will be given. An estimated 10% of the responses 
were invalid, and the final approved minimum sample size 
was 522.

The questionnaires were distributed to major mainstream 
network platforms in China, such as WeChat, QQ and Micro-
blog, etc. The technology was provided by the WJX platform 
(A professional online questionnaire survey, evaluation, vot-
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Figure 1. Distribution of samples in provinces and autonomous re-
gions of China.

Table 1. Demographic characteristics of the adolescent students

Junior (N=79) Senior (N=554) College (N=162) Overall (N=795)
Sex

Male 54 (68.4) 431 (77.8) 97 (59.9) 582 (73.2)
Female 25 (31.6) 123 (22.2) 65 (40.1) 213 (26.8)

Age (years) 15±0.76 17±0.98 19±0.36 17±1.42
Health status

Healthy uninfected 79 (100) 55 2(99.6) 160 (98.8) 791 (99.5)
Observation isolation 0 (0) 0 (0) 1 (0.6) 1 (0.1)
COVID-19 infected (in treatment) 0 (0) 2 (0.4) 0 (0) 2 (0.3)
COVID-19 infected (cured) 0 (0) 0 (0) 1 (0.6) 1 (0.1)

Mental disease history
Yes 68 (86.1) 494 (89.2) 128 (79.0) 690 (86.8)
No 11 (13.9) 60 (10.8) 34 (21.0) 105 (13.2)

Data are presented as mean±standard deviation or N (%). SD, standard deviation
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ing platform). Backstage setting each IP address can only be 
filled once. Online informed consent was accessed in advance. 
For those whose response time was less than 120 seconds or 
more than 900 seconds were classified as invalid responses.

Statistical analysis
R project version 3.6.3 was used for data analysis in this study. 

Statistical significance was set at the 5% significance level. For 
demographic data, descriptive statistical analysis was used to 
summarize the statistical characteristics. Analysis of variance 

(ANOVA) was adopted to investigate the correlation between 
the total scores and the potential influencing factors (i.e., sex, 
age, grade, health status, mental disease history, mental health 
knowledge reserve, understanding of COVID-19, family and 
social contradiction). A multiple linear regression analysis was 
performed to analyze the relationships between the SAS scores 
and SDS scores and the potential influencing factors, which 
the dependent variables were SDS scores and SAS scores, and 
the independent variables were sex, age, grade, health status, 
mental disease history, mental health knowledge reserve, un-

Table 2. ANOVA between adolescent students’ SDS scores and potential related factors

Normal
(N=187)

Mild
(N=441)

Moderate
(N=157)

Severe
(N=10)

p-value

Sex 0.015
Male 146 (78.1) 328 (74.4) 100 (63.7) 8 (80.0)
Female 41 (21.9) 113 (25.6) 57 (36.3) 2 (20.0)

Age (years) 17±1.3 17±1.4 17±1.4 17±1.3 0.086
Grade 0.308

Junior 12 (9.6) 50 (11.3) 16 (11.3) 1 (10.0)
Senior 138 (73.8) 300 (68.0) 109 (69.4) 7 (70.0)
College 37 (19.8) 91 (20.6) 32 (20.4) 2 (20.0)

SDS score 45±4.3 54±2.7 62±2.3 74±5.7
SAS score 43±6.4 47±7.2 52±8.7 57±13 <0.001
Health status 0.066

Healthy uninfected 185 (98.9) 440 (99.8) 156 (99.4) 10 (100)
Observation isolation 1 (0.5) 0 (0) 0 (0) 0 (0)
COVID-19 infected (in treatment) 1 (0.5) 0 (0) 1 (0.6) 0 (0)
COVID-19 infected (cured) 0 (0) 1 (0.2) 0 (0) 0 (0)

Mental disease history <0.001
Yes 12 (6.4) 50 (11.3) 39 (24.8) 4 (40.0)
No 175 (93.6) 391 (88.7) 118 (75.2) 6 (60.0)

Mental health knowledge reserve 0.395
Good 27 (14.4) 67 (15.2) 25 (15.9) 2 (20.0)
Average 115 (61.5) 299 (67.8) 101 (64.3) 7 (70.0)
Poor 45 (24.1) 75 (17.0) 31 (19.7) 1 (10.0)

Understanding of COVID-19 <0.001
Good 46 (24.6) 162 (36.7) 65 (41.4) 5 (50.0)
Average 133 (71.1) 257 (58.3) 85 (54.1) 4 (40.0)
Poor 8 (4.3) 22 (5.0) 7 (4.5) 1 (10.0)

Family and social contradiction <0.001
Very severe 6 (3.2) 18 (4.1) 16 (10.2) 0 (0)
Severe 23 (12.3) 84 (19.0) 37 (23.6) 4 (40.0)
Moderate 22 (11.8) 36 (8.2) 14 (8.9) 2 (20.0)
Mild 54 (28.9) 156 (35.4) 53 (33.8) 4 (40.0)
Not present 82 (43.9) 147 (33.3) 37 (23.6) 0 (0)

Data are presented as mean±standard deviation or N (%). SDS, Self-rating Depression Scale; SAS, Self-rating Anxiety Scale
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derstanding of COVID-19, and family and social contradiction.

Ethics approval
The study was authorized by IRB of Dongfang Hospital Bei-

jing University of Chinese Medicine (JDF-IRB-2019036101).

RESULTS

Demographic characteristics
A total of 813 samples were collected from the study, 18 of 

which were excluded due to the answer time. Ultimately, 795 
cases were included in the study, and the sample efficiency 
was 97.79%. As shown in Table 1, among the 795 participants 
at the age of 11–19 in China, 582 were male (73.2%), 213 were 
female (26.8%), with an average age of 17 (±1.42) years, and 
the oldest aged 19, the youngest aged 13. Seventy-nine were 
junior high school students, 554 (69.7%) were senior high 
school students, and 162 (20.4%) were college students. As of 
the time of investigation, 791 subjects (99.5%) were healthy 
uninfected, 1 subject (0.1%) was observed and quarantined, 
2 subjects (0.3%) were confirmed COVID-19 and being treat-
ed, and 1 subject (0.1%) with COVID-19 was cured. Further-
more, 105 participants had a history of mental diseases such 
as anxiety and depression (13.2%) (Table 1).

Results of Depression Self Rating Scale (SDS) 
As shown in Table 2, of 795 participants, 608 were found to 

be depressed, with a detection rate of 76.48%, of which 441 
were mild (72.53%), 157 were moderate (25.82%) and 10 were 
severe (1.64%). The results of ANOVA showed that age, grade 
(education) and mental health knowledge reserve had no sta-
tistical difference on the SDS score (p>0.05); gender had a sta-
tistical difference on the SDS score (p<0.05); SAS scores, his-
tory of psychosocial diseases, the understanding of COVID-19, 
and family and social contradiction had significant statistical 
difference on SDS scores (p<0.01).

In the multiple linear regression analysis, the SDS scores of 
the participants were used as the dependent variable, and the 
independent variables included age, sex, grade, SAS score, 
health status, the understanding of COVID-19, mental dis-
ease history, mental health knowledge reserve, and family and 
social contradictions. The results of regression analysis are pre-
sented in Table 3, which revealed that SAS score, health status 
and the understanding of COVID-19 were significantly posi-
tively correlated with the SDS score (p<0.01), and the history 
of psychosocial disorders was negatively correlated with the 
SDS score (p<0.05).

Results of Anxiety Self Rating Scale (SAS) 
As shown in Table 4, the results of Self-rating Anxiety Scale 

showed that there were 263 participants with anxiety, and the 
detection rate was 33.08%. Among them, 185 were mild (70.34%), 
70 were moderate (26.62%) and 8 were severe (3.04%). ANO-
VA results showed that age, grade (education), health status, 
and the understanding of COVID-19 had no statistical differ-
ence on the SAS score (p>0.05); gender, the SDS score, men-
tal health knowledge reserve, and family and social contra-
diction had significant statistical differences on the SAS score 
(p<0.01).

The results of multiple linear regression analysis are pre-
sented in Table 5. The SAS Self-rating Anxiety Scale scores of 
the participants were taken as dependent variables, and the 
independent variables included age, sex, grade, the SDS score, 
health status, the understanding of COVID-19, history of men-
tal disease, mental health knowledge reserve, and family and 
social contradiction. Regression analysis showed that the SDS 
score, and family and social contradiction were significantly 
positively correlated with the SAS score (p<0.01), and the his-
tory of mental disorders was significantly negatively correlat-
ed with the SDS score (p<0.01).

Results of self-made life event questionnaire
The study collected stress factors that may affect the psy-

chological and emotional status of the participants during the 
epidemic. The main contents are as follows: 1) emotional chang-
es during the pandemic; 2) the main causes of contradiction 
between family and friends; 3) the most worrying things at 
present; and 4) the influence of online teaching on oneself and 
its influencing factors. The results are as follows.

Regarding the emotional change, 3.77% of 795 participants 

Table 3. Regression coefficients and standard errors for major fac-
tors associated with SDS score

B SE
OR 

(95% CI)
p

value
SAS score 0.338 0.029 0.28, 0.40 <0.001
Health status 0.352 0.130 0.10, 0.61 0.007
Understanding of 
  COVID-19

-0.753 0.285 -1.31, -0.19 0.008

Mental disease history -0.198 0.084 -0.36, -0.33 0.019
Mental health 
  knowledge reserve

-0.378 0.215 -0.80, 0.04 0.079

Grade -0.446 0.392 -1.21, 0.32 0.255
Gender 0.389 0.492 -0.58, 1.35 0.430
Family and social 
  contradiction

-0.143 0.185 -0.51, 0.22 0.440

Age 0.139 0.371 -0.59, 0.87 0.709
B, B-value; SE, standard error; OR, odds ratio; CI, confidence inter-
val; SDS, Self-rating Depression Scale; SAS, Self-rating Anxiety 
Scale
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felt that their emotions had changed significantly during the 
pandemic, 17.36% of the participants had changed moderate-
ly, 31.32% of the participants thought that the emotional change 
was mild, 30.31% of the participants felt that their emotions 
were unaffected, and 17.23% of the participants were not clear 
about their emotional changes. Meanwhile, 30.44% of the par-
ticipants believed that their emotional changes might be relat-
ed to the COVID-19 pandemic and related prevention mea-
sures, and 42.77% of the participants believed that they were 

not related to the above factors (Figure 2A).
As for the causes of the contradiction with family and friends 

(study, recreation, health, lifestyle, emotion, going out, others; 
multiple choice questions, and three choices at most), the three 
most common choices are lifestyle (58.99%), study (57.48%), 
and recreation (43.27%) (Figure 2D).

When talking about the most concerning things at present 
(life, academic, recreation, family, friends, the development of 
COVID-19, health, other, multiple choice question, up to three 

Table 4. ANOVA between adolescent students’ SAS scores and potential related factors

Normal
(N=532)

Mild
(N=185)

Moderate
(N=70)

Severe
(N=8)

p-value

Sex <0.001
Male 409 (76.9) 128 (69.2) 40 (57.1) 5 (62.5)
Female 123 (23.1) 57 (30.8) 30 (42.9) 3 (37.5)

Age (years) 17±1.4 17±1.4 17±1.4 17±1.7 0.824
Grade 0.852

Junior 51 (9.6) 21 (11.4) 6 (8.6) 1 (12.5)
Senior 373 (70.1) 124 (67.0) 50 (71.4) 7 (87.5)
College 108 (20.3) 40 (21.6) 14 (20.0) 0 (0)

SAS score 43±3.9 54±2.9 63±2.2 73±5.0
SDS score 52±6.5 56±5.2 60±7.0 61±7.4 <0.001
Health status 0.702

Healthy uninfected 529 (99.4) 185 (100) 70 (100) 7 (87.5)
Observation isolation 1 (0.2) 0 (0) 0 (0) 0 (0)
COVID-19 infected (in treatment) 1 (0.2) 0 (0) 0 (0) 1 (12.5)
COVID-19 infected (cured) 1 (0.2) 0 (0) 0 (0) 0 (0)

Mental disease history <0.001
Yes 41 (7.7) 33 (17.8) 26 (37.1) 5 (62.5)
No 491 (92.3) 152 (82.2) 44 (62.9) 3 (37.5)

Mental health knowledge reserve 0.008
Good 98 (18.4) 16 (8.6) 6 (8.6) 1 (12.5)
Average 331 (62.2) 142(76.8) 46 (65.7) 3 (37.5)
Poor 103 (19.4) 27 (14.6) 18 (25.7) 4 (50.0)

Understanding of COVID-19 0.291
Good 191 (35.9) 59 (31.9) 24 (34.3) 4 (50.0)
Average 321 (60.3) 114 (61.6) 42 (60.0) 2 (25.0)
Poor 20 (3.8) 12 (6.5) 4 (5.7) 2 (25.0)

Family and social contradiction <0.001
Very severe 11 (2.1) 15 (8.1) 11 (15.7) 3 (37.5)
Severe 77 (14.5) 42 (22.7) 29 (41.4) 0 (0)
Moderate 45 (8.5) 23 (12.4) 5 (7.1) 1 (12.5)
Mild 173 (32.5) 74 (40.0) 17 (24.3) 3 (37.5)
Not present 226 (42.5) 31 (16.8) 8 (11.4) 1 (12.5)

Data are presented as mean±standard deviation or N (%). ANOVA, analysis of variance; SAS, Self-rating Anxiety Scale; SDS, Self-rating 
Depression Scale
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options), the top three were academic pressure (84.53%), in-
ability to meet recreation needs (30.06%), and family relation-
ships (24.15%) (Tables 6, 7, and Figure 2E).

Online courses are one of the greatest changes that the pan-
demic has brought to the participants daily life. As shown in 
Figure 2C, 47.17% of the participants considered that the change 
brought by online coursing has affected their daily mood, and 
35.85% of the participants thought that online teaching has 
no impact on their mood. In the investigation of the reasons 
of online courses affecting emotions (unable to communicate 
with teachers efficiently, network instability, self-discipline, 
unable to see classmates, concern for the examinations, and 
others; multiple choice questions, and up to two options), the 
most common reasons are lack of supervision, poor self-disci-
pline (64.4%) and concern for the future examinations (53.33%). 
Furthermore, we took the score of SAS and SDS as the depen-
dent variable and the item option as the factor for ANOVA, 
the result showed that the different reasons for the influence 
of online class on emotion had a significant statistical differ-

Table 5. Regression coefficient sand standard errors for major fac-
tors associated with SAS score

B SE
OR 

(95% CI)
p

value

SDS score 0.434 0.037 0.36, 0.51 <0.001
Family and social 
  contradiction

-1.545
 

0.203 -1.94, -1.15 <0.001

Mental disease history -3.825 0.755 -5.31, -2.34 <0.001
Grade 0.742 0.444 -0.13, 1.61 0.095 
Mental health 
  knowledge reserve

0.351 0.243 -0.13, 0.83 0.149 

Understanding of 
  COVID-19

0.468
 

0.324 -0.17, 1.11 0.149 

Gender 0.778 0.557 -0.32, 1.87 0.163 
Age -0.514 0.420 1.34, 0.31 0.221 
Health status 0.139 0.371 -0.59, 0.87 0.709
B, B-value; SE, standard error; OR, odds ratio; CI, confidence inter-
val; SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression 
Scale

300

200

100

0

Majo
r ch

ange

Mild ch
ange

Not cl
ear

Minor ch
ange

Unchanged

Emotional changes during the pandemic

N
um

be
r

A  

600

400

200

0

La
ck

 o
f c

om
m

un
ica

tio
n

U
ns

ta
bl

e n
et

wo
rk

La
ck

 o
f e

ffe
ct

iv
e s

up
er

vi
sio

n
U

na
bl

e t
o 

m
ee

t w
ith

 p
ee

rs

Fu
tu

re
 te

sts

Reasons for the influence 
of online class on emotion

N
um

be
r

C  

500

400

300

200

100

0

St
ud

y a
nd

 w
or

k
Re

cr
ea

tio
n 

an
d 

en
te

rta
in

m
en

t
H

ea
lth

 an
d 

ex
er

ci
se

Ti
m

e t
ab

le 
an

d 
lif

es
ty

le
Em

ot
io

na
l p

ro
bl

em
s

G
oi

ng
 o

ut

Factors causing conflicts with others

N
um

be
r

D  

800

600

400

200

0

Li
fe

 p
re

ss
ur

e
Ac

ad
em

ic 
pr

es
su

re
La

ck
 o

f e
nt

er
ta

in
m

en
t

Re
lat

io
ns

hi
p 

w
ith

 fa
m

ily
Re

lat
io

ns
hi

p 
w

ith
 fr

ie
nd

s
Pr

og
re

ss
io

n 
of

 C
O

V
ID

-1
9

H
ea

lth

Source of pressure

N
um

be
r

E  

400

300

200

100

0
Yes No

Not cl
ear

Whether the online courses had 
an impact on mood

N
um

be
r

B  

Figure 2. Results of self-made life event questionnaire Link text: A: The emotional changes during the pandemic. B: Whether the online 
courses had an impact on mood during the pandemic. C: The main reasons for the influence of online class on emotion. D: The main fac-
tors causing unhappiness and conflicts with others. E: Main sources of pressure.
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ence on both SDS and SAS score (p<0.05) (Tables 6 and 7).

DISCUSSION

Since the outbreak of COVID-19, there has been persistent 
panic and psychological pressure. At the same time, due to the 
relevant national policies and the needs of pandemic preven-
tion, the impact on the daily life of the student is much greater 
than that on the general population. Among them, the adoles-
cent students who are in a special stage of physical and men-
tal development are exposed to triple the stress of suspending 
classes, changes brought on by online teaching and the entrance 
examinations. In such an environment, the physical, mental, 
and behavioral health of the adolescent students has become 
the focus of attention of schools and colleges. In our study, we 
find that the pandemic had a practical impact on the adoles-
cents’ mental health, both of the rate of anxiety and depres-

sion was higher than usual. The gender, living conditions, re-
lationship with family and friends, mental disease history and 
knowledge of mental health and COVID-19 plays an impor-
tant role in adolescent mental health during the epidemic. 
Besides, we find that, those adolescents who had a certain un-
derstanding of mental disorders and COVID-19 pandemic 
showed a lower rate of depression and anxiety. Furthermore, 
the life event questionnaire showed that online courses did 
have an impact on the adolescents’ emotion, mainly for the 
reason of lack of self-discipline. And the main sources of con-
tradiction and pressure are closely related to study.

Of this study, the total detection rate of depression in ado-
lescent students was 76.48%, 74.91% for males and 80.75% for 
females, including 441 mild (72.53%), 157 moderate (25.82%) 
and 10 severe (1.64%); the total detection rate of anxiety symp-
toms was 33.08%, 29.73% for males and 42.25% for females, 
including 185 mild (70.34%), 70 moderate (26.62%) and 8 se-

Table 6. Results of self-made questionnaire (by the results of SDS)

Normal
(N=187)

Mild
(N=441)

Moderate
(N=157)

Severe
(N=10)

Overall
(N=795)

Whether consider the online courses during the epidemic had an impact on mood
Yes 83 (44.4) 215 (48.8) 69 (43.9) 8 (80.0) 375 (47.2)
No 73 (39.0) 154 (34.9) 56 (35.7) 2 (20.0) 285 (35.8)
Not clear 31 (16.6) 72 (16.3) 32 (20.4) 0 (0.0) 135 (17.0)

The main reasons for the influence of online class on emotion
Unable to communicate with teachers effectively 35 (18.7) 83 (18.8) 27 (17.2) 2 (20.0) 147 (18.5)
Unstable network affects the teaching efficiency 40 (21.4) 110 (26.8) 43 (27.4) 4 (40.0) 197 (24.8)
Lack of effective supervision 135 (72.2) 279 (63.3) 94 (59.9) 4 (40.0) 512 (64.4)
Unable to meet with classmates and friends 18 (9.6) 70 (15.9) 25 (15.9) 3 (30.0) 116 (14.6)
Worry about the future tests 102 (54.5) 231 (52.4) 84 (53.5) 7 (70.0) 424 (53.3)

The main factors causing unhappiness and conflicts with others
Study and work 103 (55.1) 250 (57.1) 98 (62.4) 6 (60.0) 457 (57.5)
Recreation and entertainment 83 (44.4) 185 (42.0) 68 (43.3) 8 (80.0) 344 (43.3)
Health and exercise 33 (17.6) 70 (16.3) 28 (17.8) 3 (30.0) 134 (16.9)
Time table and lifestyle 108 (57.8) 261 (59.2) 93 (59.2) 7 (70.0) 469 (59.0)
Emotional problems 15 (8.0) 34 (7.7) 17 (11.0) 1 (10.0) 67 (8.4)
Going out 4 (2.1) 32 (7.3) 9 (5.7) 0 (0.0) 45 (5.7)

Main sources of pressure
Life pressure 38 (20.3) 82 (18.6) 27 (17.2) 3 (30.0) 150 (18.9)
Academic pressure 159 (85.0) 374 (84.8) 130 (82.8) 9 (90.0) 672 (84.5)
Unable to meet the need for entertainment and relaxation 62 (33.2) 125 (28.3) 47 (29.9) 5 (50.0) 239 (30.1)
Relationship with family 36 (19.3) 105 (23.8) 47 (29.9) 4 (40.0) 192 (24.2)
Relationship with friends 15 (8.0) 29 (6.6) 14 (8.9) 1 (10.0) 59 (7.4)
The progression of COVID-19 23 (12.3) 80 (18.1) 33 (21.0) 1 (10.0) 137 (17.2)
Self and family health 19 (10.2) 53 (12.0) 26 (16.7) 0 (0.0) 98 (12.3)

Data are presented as N (%). SDS, Self-rating Depression Scale
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vere (3.04%). Compared with a previous study on depression 
and anxiety among medical students during the COVID-19 
pandemic with the detection rate of 35.53% and 15.41%, the 
detection rate of our study is relatively high.38 Our results are 
similar to another study with the detection rate of 88.6%, which 
measured the impact of natural disasters on the psychological 
status of adolescents at school.40 The differences with the for-
mer may mainly because of the immature states of physical 
and mental development of the adolescent students and the 
gap in the understanding of the pandemic situation between 

medical students and ordinary adolescent students. In addi-
tion, the adolescent students are also facing the pressures 
brought on by the entrance examinations, and during the pan-
demic, the school suspended classes and turned to teaching 
online, which has few precedents to follow. Therefore, the ac-
ademic pressure brought on by the entrance examinations 
may have a more severe impact on the adolescent students’ 
mood than usual.

Our study found that there was a significant correlation be-
tween gender and the scores of anxiety and depression scales, 

Table 7. Results of self-made questionnaire (by the results of SAS)

Normal
(N=532)

Mild
(N=185)

Moderate
(N=70)

Severe
(N=8)

Overall
(N=795)

Whether consider the online courses during the epidemic had an impact on mood
Yes 221 (41.5) 108 (58.4) 41 (58.6) 5 (62.5) 375 (47.2)
No 291 (54.7) 48 (25.9) 16 (22.9) 2 (25) 285 (35.8)
Not clear 92 (17.3) 29 (15.7) 13 (18.6) 1 (12.5) 135 (17.0)

The main reasons for the influence of online class on emotion
Unable to communicate with teachers effectively 99 (18.6) 34 (18.4) 13 (18.6) 1 (12.5) 147 (18.5)

Unstable network affects the teaching efficiency 130 (24.4) 50 (27.0) 16 (22.9) 1 (12.5) 197 (24.8)
Lack of effective supervision 353 (66.4) 109 (58.9) 46 (65.7) 4 (50.0) 512 (64.4)
Unable to meet with classmates and friends 75 (14.1) 30 (16.2) 8 (11.4) 3 (37.5) 116 (14.6)
Worry about the future tests 283 (53.2) 97 (52.4) 40 (57.1) 4 (50.0) 424 (53.3)

The main factors causing unhappiness and conflicts with others
Study and work 302 (56.8) 110 (59.5) 42 (60.0) 3 (37.5) 457 (57.5)
Recreation and entertainment 212 (39.8) 95 (51.4) 35 (50.0) 2 (25.0) 344 (43.3)
Health and exercise 81 (15.2) 39 (21.1) 14 (20.0) 0 (0.0) 134 (16.9)
Time table and lifestyle 304 (57.1) 114 (61.6) 47 (67.1) 4 (50.0) 469 (59.0)
Emotional problems 32 (6.0) 16 (8.6) 17 (24.3) 2 (25.0) 67 (8.4)
Going out 29 (5.5) 10 (5.4) 5 (7.1) 1 (12.5) 45 (5.7)

Main sources of pressure
Life pressure 79 (14.8) 49 (26.5) 20 (28.6) 2 (25.0) 150 (18.9)
Academic pressure 452 (85.0) 159 (85.9) 56 (80.0) 5 (62.5) 672 (84.5)
Unable to meet the need for entertainment and relaxation 152 (28.6) 59 (31.9) 25 (35.7) 3 (37.5) 239 (30.1)
Relationship with family 108 (20.3) 53 (28.6) 29 (41.4) 2 (25.0) 192 (24.2)
Relationship with friends 37 (7.0) 12 (6.5) 9 (12.9) 1 (12.5) 59 (7.4)
The progression of COVID-19 89 (16.7) 32 (17.3) 13 (18.6) 3 (37.5) 137 (17.2)
Self and family health 59 (11.1) 23 (12.4) 15 (21.4) 1 (12.5) 98 (12.3)

Data are presented as N (%). SAS, Self-rating Anxiety Scale

Table 8. Correlation between the insight and the SDS score

Insight
Normal Affected p

valueFrequency Mean±SD Frequency Mean±SD
Good 149 (29.92) 45.17±4.62 349 (70.08) 56.50±4.78

<0.01
Poor   38 (12.79) 46.45±2.43 259 (87.21) 57.09±5.05
SD, standard deviation; SDS, Self-rating Depression Scale

Table 9. Correlation between the insight and the SAS score

Insight
Normal Affected p

valueFrequency Mean±SD Frequency Mean±SD
Good 408 (74.77) 42.61±4.12 139 (25.41) 56.90±5.76

<0.01
Poor 124 (50.00) 43.09±3.27 124 (50.00) 56.75±5.47
SD, standard deviation; SAS, Self-rating Anxiety Scale
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and the detection rate of anxiety and depression in females 
was higher than that in males. Through the analysis of the en-
tries of SDS and SAS, it can be discovered that most psycho-
social symptoms (such as melancholy, crying, dread, panic, 
anxiety, irritability, and worthlessness) and somatic symp-
toms (such as insomnia, weight loss, astriction, palpitation, 
physical pain, and nightmare) are generally higher in women 
than in men. The prevailing consensus belief is that females 
are more vulnerable to environmental stressors than males,41 
which is consistent with the conclusions of our study. In ad-
dition, we found that among the respondents with severe de-
pression assessed by the SDS, symptoms were mostly concen-
trated in somatic disorders (temporality, abnormal appetite, 
weight loss, astriction, palpitation, and restless), while those 
with severe anxiety assessed by the SAS, symptoms were most-
ly concentrated in anxiety mood (anxiety, dread, madness, and 
nightmares) (Figures 3 and 4).

At the same time, we observed that family and social con-
tradictions were both significantly correlated with anxiety and 
depression symptoms of adolescent students, and based on 
the results of regression analysis, they were significantly neg-
atively correlated with SAS scores. A previous study on the re-
lated factors of anxiety and depression in adolescents with 
congenital dorsal vertebral insufficiency, the family environ-
ment was negatively correlated with the depression,42 which 
was consistent with the conclusion of our study, but the par-
ticipants in this study had specific characteristics, and their fam-
ily environment was also different from those respondents 
who were included in our study, so the bias may be exist com-
pared with the reality. Adolescents are in the period of psycho-
logical development, and their antagonistic mentality has an 
important impact on their mental health. During this period 
of suspended education and home isolation, the adolescents’ 
individual freedom was restricted and threatened, which may 
lead to the aggravation of the antagonistic mentality, thus in-
tensifying the family and social contradiction, and then hav-
ing a greater negative impact on the mood, thus falling into a 
vicious circle.43-45

According to the results of data analysis, it can be found that 
the knowledge of COVID-19 pandemic and mental health is 
closely related to the anxiety and depression symptoms of ad-
olescents, and the more abundant the relevant knowledge re-
serve, the corresponding detection rate of anxiety and depres-
sion will also decrease. The results of multiple linear regression 
analysis proved that the knowledge reserve of COVID-19 was 
significantly negatively correlated with the SDS score. The above 
results indicate that it is necessary to popularize COVID-19 
and mental health-related knowledge to adolescents during 
the pandemic so as to enable them to recognize the occur-
rence of the pandemic and their own emotional changes cor-

rectly, establish a positive concept of prevention and treatment, 
and reduce unnecessary excessive stress reactions. 

Meanwhile, the history of mental and psychological diseas-
es is also one of the most important influencing factors in the 
group mood of adolescent students. As shown in the results, 
history of psychiatric disorders was significantly associated 
with anxiety and depressive symptoms. The results of regres-
sion analysis showed that it was significantly negatively cor-

Figure 3. Heatmap of Symptom Distribution on SDS. Link text: In 
the compare of the entries of the SDS, most of psychosocial symp-
toms (such as melancholy, easy to cry, worthless) and somatic 
symptoms (such as sleep disorders, weight loss, astriction, palpi-
tation, fatigue) are generally higher in Females than in males. In 
terms of decreased sexual interest, ability decline, difficulty think-
ing, despair, males scored higher than female. And among the re-
spondents assessed as severe depression, symptoms were more 
likely to concentrated in somatic disorders (temporality, abnormal 
appetite, weight loss, astriction, palpitation, and restless). SDS, Self-
rating Depression Scale.

Figure 4. Heatmap of Symptom Distribution on SAS. Link text: For 
the entries of the SAS, most of psychosocial symptoms (anxiety, 
dread, panic, madness) and somatic symptoms (physical pain, fa-
tigue, palpitation, dizziness, syncope, numbness, stomachache or 
indigestion, flush, limbs shaking) are generally higher in Females 
than in males. In terms of akathisia, sweat, sleep disorders, pre-
sentiment, males scored higher than female. Among the respon-
dents assessed as severe anxiety, symptoms were more likely to 
concentrated in anxiety mood (anxiety, dread, madness, and night-
mares). SAS, Self-rating Anxiety Scale.
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related with SDS and SAS scores, that is, subjects with a histo-
ry of psychosocial disorders had lower SDS and SAS scores 
than normal subjects.

In addition, the study investigated subjects’ perceptions of 
their own emotional changes (significant change, moderate 
change, unclear, mild change, or no change), and correlated 
the results with the scores of SDS and SAS. We classified the 
subjects into those who 1) picked ‘significant change’ or ‘mod-
erate change’ option and with anxiety, depression, or either; 
2) picked ‘unclear’ or ‘mild change’ or ‘no change’ option and 
without anxiety and depression into the category of ‘good in-
sight’. As for subjects who picked ‘significant change’ or ‘mod-
erate change’ without anxiety and depression, and those who 
picked ‘unclear’ or ‘mild change’ or ‘no change’ with anxiety, 
depression, or either, they were classified into the category of 
‘poor insight’. In this way, the subjects’ insight was roughly es-
timated. As shown in Tables 8 and 9, anxiety and depression 
scores of subjects with good insight were lower than those of 
subjects with poor insight, and the detection rate also decreased 
significantly. In previous studies on the correlation between 
different mental disorders and insight, it was found that pa-
tients with different mental disorders and various degrees of 
mental disorders had varying degrees of self-knowledge im-
pairment.46,47 Another study on the association between depres-
sion and insight showed that insight was significantly correlat-
ed with depression, and the recovery of insight was synchronized 
with the improvement of depressive symptoms,48 which is ba-
sically consistent with our results of rough estimates of insight.

In the investigation of life events, we found that the main 
stressors of adolescent students during the period of the CO-
VID-19 pandemic came from the stresses brought on by study, 
examination and further education, as well as family contra-
dictions which caused by lifestyle, recreation, study and work. 
Meanwhile, we found that online courses are also one of the 
factors affecting the emotions of most adolescent students. It 
focuses on the lack of effective supervision, students’ lack of 
self-control, and worries about future examinations due to the 
unstable efficiency of online teaching. Compared with a study 
on the efficiency of online teaching and classroom teaching of 
an immunity course which showed that there are no differenc-
es between the two,49 the majority of the subjects in our study 
believed that the efficiency of online teaching is lower than 
that of classroom teaching. One possible reason may be that 
the respondents have different ages and learning abilities, and 
the group of adolescent students in the middle school still 
need to face the entrance examination, which has a heavier 
burden than that of the college students. Besides, the differ-
ences between the teaching concepts of universities and mid-
dle schools may also be the reason for the different result.

In order to deal with the threat that adolescent mental health 

facing during the COVID-19 pandemic, support from both 
family and community is necessary. First, it is important for 
relevant departments to spread clear and correct information 
about the COVID-19 pandemic to parents and adolescents, 
including the risks and possible changes in daily life. At the 
same time, parents and adolescents should be educated on 
mental health to recognize their emotional changes during 
the pandemic objectively and reasonable methods of catharsis 
should be taught to manage their negative sentiment. Second, 
the communities and schools should provide better online 
learning and interaction platforms to adolescents in order to 
meet their needs of education and the needs of communica-
tion between their peers.50 Parents should try to maintain 
their children’s life rhythm, keep a balance between work and 
rest, exercise regularly, meanwhile, regular meals, balanced 
nutrition and adequate sleep should also be ensured. Final, 
emerging technologies such as remote consultation and di-
agnosis which are more suitable than face-to-face care should 
also be widely used, which can help support adolescents’ psy-
chological and behavioral health during the pandemic.

Limitations
In addition to the observed findings above, some study limi-

tations which may be addressed by future research should be 
taken in consider. The first limitation concerns the sampling 
error. Due to the limitation during the pandemic, our study 
was based on the internet platform. Though the internet pen-
etration rate reached 70.4% by the end of December 2020 ac-
cording to the Statistical report on the development of Inter-
net in China from China Internet Network Information Center 
(CNNIC), there are still some parts of populations that were 
not covered by our study.51 The second limitation concerns 
the absence of a direct assessment and observation of adoles-
cents. The sole use of the self-rate scales is confine to partici-
pants’ capabilities to evaluate themselves and may biased by 
semantic understanding of the scales.52 Third, though a pri-
mary study confirmed that the difference in children’s symp-
toms between areas identified by different levels of pandemic 
risk was not statistically significant,21 our sample mostly lived 
in eastern provinces of China, thus, we cannot assume that 
our findings can be generalized to the whole China national 
population.

In conclusion, this study investigated the mental and psy-
chological health of the adolescent students during the peri-
od of the COVID-19 pandemic and their possible related fac-
tors. Due to limitations during the epidemic, the authenticity 
of the questionnaire may be biased by using the online ques-
tionnaire as the medium of choice for the questionnaire. Al-
though random sampling was adopted in this study, due to 
the different populations using different networks and social 
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software, specific bias may exist in gender, and further follow-
up studies are needed to expand the sample size.
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