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Background: With the control of the epidemic, adolescents’ mental outlook might

have improved. However, little evidence existed with regard to the psychological

status of adolescents in post-COVID-19 era. This present study aimed to explore the

psychological status of high school students after the epidemic getting eased.

Methods: A web-based cross-sectional survey was used to obtain data from three

high schools, including the demographic information, the Patient Health Questionnaire-9

(PHQ-9), the Generalized Anxiety Disorder-7 (GAD-7), the Self-Rating Scale of Sleep

(SRSS), and self-designed general recent-status questionnaire. Correlation analysis was

performed to explore potential associations between the depression symptoms, anxiety

symptoms, and sleep status. The PHQ-9 and GAD-7 differences between nowadays

data and the data enrolled 12 months before were also compared.

Result: A total of 1,108 qualified questionnaires were obtained. The prevalence of

depressive and anxious symptomswas 27.5 and 21.3%, respectively, frommild to severe

in all students, while 11.8% of these high students got sleep disturbances. Both the

rate and the severity of depression, anxiety and sleep problems of female students

were higher than male students. Grade three students suffered higher prevalence

and severer mental disturbances than the other two grades. There were significant

correlations between the depression symptoms, anxiety symptoms, and sleep status.

The psychological status has been improved in nowadays high school students

compared with the sample enrolled 12 months before.

Conclusion: As a supplement to our former study, this present research provided

a perspective on the psychological status of high school students 1 year after the

COVID-19 pandemic being well controlled. We should pay attention to the psychological

status of high school students, and should also notice the progresses made by this

special group after the epidemic.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has swiped
around the world for nearly one and a half years, resulting in
over 150 million confirmed cases together with 3,159,547 deaths
globally as of April 30th, 2021, according to the data from the
World Health Organization (https://covid19.who.int/). Besides

damages to the respiratory system caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-Cov-2), emerging
evidence indicated that the virus could also invade the central
nervous system (CNS), leaving behind some neurological and

psychiatric symptoms (1–3). In order to stop the spread of
the epidemic, a range of public health interventions have been
applied including containment, quarantine, community control,
and school closures, which has achieved remarkable results (4).

However, the potential effects of social isolation on mental health
should not be ignored (5). Urgent quarantine and isolation
measures may have a negative psychological and social impact
especially on the most vulnerable people, such as front-line
medical workers, the elderly, and children and adolescents (6–9).

Generally speaking, children and adolescents are at a relatively
high risk of being depressive and anxious even under the
circumstance of no epidemic situation (10, 11). Isolation
and distance learning during the epidemic might aggravate
potential mental problems. Adolescents were more likely to
report moderate to severe symptoms of depression, anxiety,
posttraumatic stress disorder, suicidal ideation or behavior,
and sleep problems compared to adults since the COVID-19
pandemic (12). Long-time social isolation and dissatisfaction
with online learning may worsen emotional problems (13, 14).
Some literatures reported the rates of depression and anxiety
were between 12.33–57 and 6.26–36.7%, respectively, in Chinese
children and adolescents during the COVID-19 pandemic (14–
18). Above inconsistencies of different studies might be caused
by the heterogeneity of study samples, various time nodes of data
collection, and the diversity of measurement scales. Nevertheless,
the findings were still astonishing and thought-provoking.

High school students in China are a special group bearing the
huge pressure of Chinese National College Entrance Exam, and
is thought to have increased risk of psychological distress than
students in primary school (18). At the early May last year, we
conducted a cross-sectional survey (19) on high school students
in Shandong Province, China. We found that the prevalence
of depression, anxiety, and the combination of depressive and
anxiety symptoms of this special group was as high as 52.4,
31.4, and 26.8%, respectively, during the COVID-19 pandemic
outbreak. At that time, the implementation of quarantine in
China has lasted for over 3 months, and the epidemic in
Shandong Province had tended to be moderated. Grade three
students already went back to school normally for 2 weeks,
while grade one and grade two students were still in quarantine
and studying online. This might account for the reasons that
grade three students who were the closest to the college entrance
examination suffered less psychiatric symptoms instead. Besides,
female students exhibited a higher rate and severity of depression
and anxiety than male, which is consistent with some previous
studies (16, 20) and the theory that females are more susceptible

to stress exposure (21, 22). This study reminded us that sufficient
attentions should be paid to the psychological status of high
school students.

With the alleviation of the epidemic, the release of isolation,
and the resumption of classes, adolescents’ mental outlook might
have improved. However, little evidence existed with regard to
the psychological status of adolescents in post-COVID-19 era.
This present study aimed to explore the psychological status of
high school students in Shandong Province including depression
symptoms, anxiety symptoms, and insomnia symptoms 1 year
after they returned to school and resumed classes. We also
promoted a self-designed general recent-status questionnaire
to investigate the self-evaluation of their study effect and life
attitude, as well as knowledge on COVID-19 pandemic. In
addition, we further investigated the depression and anxiety
symptoms differences between nowadays high school students
and the sample which enrolled 12months before. This will form a
sequential study which can provide a comprehensive perspective
of the psychological status of high school students both during
the pandemic outbreak and after the epidemic getting eased.
We speculated that as the epidemic has been under control and
with the students returning to school normally, the psychological
status of high school students might be improved.

MATERIALS AND METHODS

Participants
The studies involving human participants were reviewed
and approved by the Ethics Committee of the Shandong
Daizhuang Hospital (Jining Psychiatric Hospital). Written
informed consent was received online before the respondents
began the questionnaire. This study was in accordance with the
American Association for Public Opinion Research (AAPOR)
reporting guideline. This was an anonymous survey, and
confidentiality of data was ensured.

The cross-sectional online survey was conducted from May
6th to May 14th, 2021 in three high schools in Shandong
Province, consistent with our previous study (19). The same
investigation tool known as “Questionnaire Star” (https://www.
wjx.cn/) was used to send questionnaire and collect data from the
participants. Finally, 1,108 students submitted the questionnaire,
and all questionnaires were qualified.

Last year’s data was collected from high school students in
Shandong Province from May 1st to May 7th, 2020, mainly
investigating the students’ depression and anxiety status at that
time (21).

Both studies inclusion criterion was high school students
who voluntarily participate in the mental health assessments.
Exclusion criteria were (1) present or previous history of other
psychiatric or neurological illness or serious physical disease and
(2) not in Shandong Province.

Measurement Tools
The demographic and neuropsychological data from the
respondents were obtained by using the questionnaire. In
addition to the general demographic information (grade, age,
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gender, current residence, and history of close contact to SARS-
CoV-2), the Patient Health Questionnaire 9-item (PHQ-9) and
the Generalized Anxiety Disorder scale (GAD-7) were also
applied to obtain the psychological status. The total score
indicates different levels of depressive or anxious symptoms:
minimal/no depression (0–4), mild (5–9), moderate (10–14), or
severe (≥15). We also evaluated the sleep status by using the Self-
Rating Scale of Sleep (SRSS). The SRSS is designed to assess the
sleep quality in different populations. There are 10 items in total
with each item having a 5-point scale (1–5). The higher the score,
the worse the sleep problems (23). We defined cases with sleep
problems as a total score of SRSS ≥ 23 (24).

We also investigated the general recent-status of these
students including their study effects, interpersonal relationship,
and life attitudes for a preliminary view. Details could be found
in the Supplementary Material.

Statistical Analysis
The statistical analyses were performed using IBM SPSS Statistics
(version 21.0; IBM, Armonk, NY, USA). Same with our
previous research, the categorical variables were expressed as the
frequency (%), and the continuous variables were presented as
mean ± SD. Differences in PHQ-9, GAD-7, and SRSS scores
between male students and female students were evaluated
using the Mann-Whitney U test. Differences in scores among
three grades were assessed using the Kruskal-Wallis test. We
also conducted spearman’s correlation analysis to explore the
association between depression level, anxiety level, as well as
recent-status survey scores. A two-tailed P < 0.05 was considered
statistically significant.

Besides statistical analysis on present data, we further
investigated age, gender, PHQ-9, and GAD-7 differences between
nowadays data and the data which we collected at last year in the
whole group. TheMann-WhitneyU test and chi-square test were
used to achieve above procedures.

RESULTS

Demographic Characteristics
A total of 1,108 qualified questionnaires were obtained. The
average age of the respondents was 16.39 ± 0.80 (years); 50.9%
of them were female. The respondents all lived in Shandong
Province and 88.8% of whom lived in the city. Four students
got a history of close contact to SARS-CoV-2. Table 1 shows the
detailed demographic characteristics of the participants.

Psychological Status
The prevalence of depressive and anxious symptoms was 27.5
and 21.3%, respectively, frommild to severe in all students, while
11.8% of these high students got sleep disturbances. Both the
rate and the severity of depression, anxiety, and sleep problems
of female students were higher than male students. Grade
three students suffered higher prevalence and severer mental
disturbances than the other two grades. The detailed results were
exhibited in Table 2.

Among the depressive symptoms revealed by PHQ-9, the
most common one is “Feeling tired or having little energy”

(41.9%), while the least common one is “Thoughts that you
would be better off dead, or of hurting yourself in some way”
(10.6%). Among the anxious symptoms revealed by GAD-7, the
most common one is “Feeling nervous, anxious or on edge”
(37.0%). The least common one is “Feeling afraid as if something
awful might happen” (17.3%). See Supplementary Tables 1, 2.
The rate of comorbid depressive and anxiety symptoms among
the students was 17.7% from mild to severe. Female students got
a higher prevalence than male, while grade two students got a
higher rate than the other two grades (see Table 3).

General Recent-Status
Most of the students (71.3%) considered that the efficiency of
studying at school was better than online-study during home
quarantine (Question 1). Fifty-nine percent of them thought that
the interactions between students and teachers during school
time became more active than online-study during quarantine
(Question 4). Nearly 2/3 students had a good relationship with
their family and classmates since the pandemic being under good
control (Question 8 and 9). More than half of the students got a
more positive life attitude after the pandemic (Question 10).Most
of the students (68.9%) spent little time focusing on COVID-
19 related information (Question 11), and few students (1.9%)
often or always felt scared or anxious or confused about COVID-
19 related news (Question 12). See Supplementary Table 3 for
more details.

Correlations Between Depression
Symptoms, Anxiety Symptoms, and Sleep
Status
The PHQ-9 score had a strong positive correlation with the
GAD-7 score (r = 0.814, P < 0.0001) and a moderate positive
correlation with the SRSS (r = 0.547, P < 0.0001). The GAD-
7 score had a moderate positive correlation with the SRSS (r =
0.573, P < 0.0001). The detailed results were exhibited in Table 4.

Depression and Anxiety Symptoms
Differences Between Nowadays Students
and the Students in Last Year
Compared with last year’s data, both the PHQ-9 (5.49 ± 4.81 vs.
2.91 ± 3.59, P < 0.0001) and the GAD-7 (3.25 ± 3.25 vs. 2.15
± 3.07, P < 0.0001) were significantly decreased in nowadays
students (see Table 5 and Figure 1).

DISCUSSION

One year after the COVID-19 pandemic being well controlled,
high school students in Shandong Province showed that the
prevalence of depressive and anxious symptoms was 27.5 and
21.3%, respectively, from mild to severe, while 11.8% of these
high students got sleep disturbances. Female students and grade
three students suffered more mental distresses than male and
other two grades. Most of the students got a high evaluation
of their general recent-status, such as feeling better studying at
school than online-study during home quarantine and having
a more positive life attitude than pandemic time. There were
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TABLE 1 | Demographic characteristics of the sample.

Variables All Grade one Grade two Grade three

Total number 1,108 720 276 112

Gender

Male, n (%) 544 (49.1) 387 (53.8) 109 (39.5) 48 (42.9)

Female, n (%) 564 (50.9) 333 (46.2) 167 (60.5) 64 (57.1)

Age (years) 16.39 ± 0.80 16.01 ± 0.56 16.78 ± 0.49 17.86 ± 0.50

Current residence

City, n (%) 984 (88.8) 629 (87.4) 253 (91.7) 102 (91.1)

Rural areas, n (%) 124 (11.2) 91 (12.6) 23 (8.3) 10 (8.9)

History of close contact to SARS-CoV-2

Yes, n (%) 4 (0.4) 3 (0.4) 1 (0.4) 0 (0)

No, n (%) 1104 (99.6) 717 (99.6) 275 (99.6) 112 (100)

TABLE 2 | The rate of different psychological symptoms in high school students assessed by PHQ-9, GAD-7, and SRSS.

Variables All Gender P Grade P

(n = 1,108) Male Female Grade one Grade two Grade three

(n = 544) (n = 564) (n = 720) (n = 276) (n = 112)

PHQ-9, depression symptoms

Mean score 2.91 ± 3.59 2.51 ± 3.60 3.29 ± 3.54 <0.0001 2.61 ± 3.38 2.51 ± 3.88 3.33 ± 3.93 0.0006**

Minimal/

No depression

803 (72.5) 422 (77.6) 381 (67.6) 546 (75.8) 181 (65.6) 76 (67.9)

Mild 252 (22.7) 99 (18.2) 153 (27.1) 147 (20.4) 75 (27.2) 30 (26.8)

Moderate 41 (3.7) 16 (2.9) 25 (4.4) 21 (2.9) 16 (5.8) 4 (3.6)

Severe 12 (1.1) 7 (1.3) 5 (0.9) 6 (0.8) 4 (1.4) 2 (1.8)

Mild to severe 305 (27.5) 122 (22.4) 183 (32.4) 174 (20.2) 95 (34.4) 36 (32.1)

GAD-7,

anxiety symptoms

Mean score 2.15 ± 3.07 1.81 ± 3.04 2.48 ± 3.07 <0.0001 1.88 ± 2.88 2.58 ± 3.32 2.88 ± 3.37 <0.0001

Minimal/No

depression

872 (78.7) 451 (82.9) 421 (74.6) 590 (81.9) 201 (72.8) 81 (72.3)

Mild 210 (19.0) 81 (14.9) 129 (22.9) 118 (16.4) 64 (23.2) 28 (25.0)

Moderate 19 (1.7) 7 (1.3) 12 (2.1) 8 (1.1) 9 (3.3) 2 (1.8)

Severe 7 (0.6) 5 (0.9) 2 (0.4) 4 (0.6) 2 (0.7) 1 (0.9)

Mild to severe 236 (21.3) 93 (17.1) 143 (25.4) 130 (18.1) 75 (27.2) 31 (27.7)

SRSS

Mean score 17.20 ± 4.53 16.72 ± 4.59 17.67 ± 4.43 <0.0001 16.98 ± 4.33 17.41 ± 4.57 18.10 ± 5.54 0.009*

No sleep problems 977 (88.2) 487 (89.5) 490 (86.9) 636 (88.3) 245 (88.8) 96 (85.7)

With sleep problems 131 (11.8) 57 (10.3) 74 (13.1) 84 (11.7) 31 (11.2) 16 (14.3)

PHQ-9, Patient Health Questionnaire 9-item; GAD-7, Generalized Anxiety Disorder scale; SRSS, Self-Rating Scale of Sleep.

*P < 0.01.

**P < 0.001.

TABLE 3 | The rate of comorbid depression and anxiety symptoms in high school students.

Variables All Male Female Grade one Grade two Grade three

(n = 1,108) (n = 544) (n = 564) (n = 720) (n = 276) (n = 112)

Comorbid depression and anxiety symptoms

(mild to severe)

196 (17.7) 76 (14.0) 120 (21.3) 109 (15.1) 64 (23.2) 23 (20.5)
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TABLE 4 | Correlations between PHQ-9, GAD-7, and SRSS.

PHQ-9 GAD-7 SRSS

r P r P r P

PHQ-9 1 - 0.814 <0.0001 0.547 <0.0001

GAD-7 0.814 <0.0001 1 - 0.573 <0.0001

SRSS 0.547 <0.0001 0.573 <0.0001 1 -

PHQ-9, Patient Health Questionnaire 9-item; GAD-7, Generalized Anxiety Disorder scale; SRSS, Self-Rating Scale of Sleep.

TABLE 5 | The demographic characteristics and depression and anxiety symptoms differences between high school students in 2020 and 2021.

Variables Students in 2020 Students in 2021 Z/χ2 P

(n = 1,018) (n = 1,108)

Age (years) 16.61 ± 1.06 16.39 ± 0.80 5.546 <0.0001

Gender (male/female) 473/545 544/564 1.475 0.225

PHQ-9 mean score 5.49 ± 4.81 2.91 ± 3.59 −13.887 <0.0001

GAD-7 mean score 3.25 ± 3.25 2.15 ± 3.07 −10.630 <0.0001

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

significant associations between their psychological status and
general recent-status.

Social isolation and quarantine measures could result in the
emergence of psychological disturbances, and worsen existing
mental problems among children and adolescents (25). However,
with the release of isolation and the resumption of classes,
psychological status of high school students might become
reversed. Our present research found that compared with
last year’s data, both the depression and anxiety symptoms
were significantly relieved in nowadays students. According to
our previous research, during the outbreak of the COVID-19
epidemic, only 47.6% of the high school students in Shandong
Province exhibited no depressive symptoms and only 68.9% of
them reported no anxious symptoms (19). These rates have
increased to 72.5 and 78.8%, respectively, based on our present
statistics, close to pre-COVID-19 times (11). The most common
depression manifestation in nowadays students is “Feeling tired
or having little energy,” same with last year. However, the most
common anxiety manifestation has changed to “Feeling nervous,
anxious or on edge” instead of last year’s “Being so restless that
it is hard to sit still”. Besides, incidence of sleep problems is
11.8% in today’s high students, and most of them felt not getting
enough sleep and could only sleep <7 h a day. In consideration
of the characteristics of this special group, it seems that the
major sources of depression and anxiety has changed from the
COVID-19 to normal pressure of the Chinese National College
Entrance Exam or daily study assignments. The findings that
most of the students spent little time focusing on COVID-19
related information and most of them did not feel scared or
anxious or confused about COVID-19 related news supported
our conjectures. It is noteworthy that the rates of depression,
anxiety, and sleep problems were consistently lower with respect
to last year, but was still at a relatively high level. Mental health of
high school students should still not be neglected.

When talking about the vulnerable groups of this population,
it seemed that girls were still more likely to be depressed and
anxious than boys. Both the depression and anxiety rate and
the symptom severity of female students were higher than male
students just like last year. Besides, girls suffered more sleep
disturbances, consistent with previous study (21, 22). When
it comes to the grade, grade three students became the most
susceptible grade to mental distress than the other two grades.
By the time we conducted our investigation, it is only 1 month
away from the Chinese National College Entrance Exam. Grade
three students were bearing more pressure, which might be the
cause of more serious psychological problems.

Chronic social isolation and loneliness are associated with
lower physical and mental health (26). Normal learning style
and healthy social activities are significant to stable emotions
and good psychological status. In the present study, there
were strong correlations between the psychological status and
general recent-status of these students. Most of them considered
a better efficiency of studying at school than online-study
during home quarantine, and 59% of them thought that the
interactions between students and teachers during school time
became more active than online-study. Satisfactory study effect
and learning atmosphere might bring about the improvement
of mental outlook. Positive social interactions in and of
themselves may be basic human needs analogous to other
basic needs like food consumption or sleep (27). With the
release of isolation and the restoration of social contact, nearly
2/3 students had a good relationship with their family and
classmates. Despite all the sorrows and damages to the people,
the pandemic offered an opportunity for young people to develop
and hone their resilience and adaptability, and appreciate the
value of life (28). We were gratified that after this special
experience, more than half of the students got a more positive
life attitude.

Frontiers in Psychiatry | www.frontiersin.org 5 October 2021 | Volume 12 | Article 729930

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Zhou et al. Psychological Status After COVID-19

FIGURE 1 | (A) PHQ-9 and (B) GAD-7 differences between the students in 2020 and the students in 2021. PHQ-9, Patient Health Questionnaire 9-item; GAD-7,

Generalized Anxiety Disorder scale. ***P < 0.0001.

There were some limitations that should be addressed.
Firstly, the information about the students’ parental educational
level, socioeconomic status, parental work, and the teachers’
psychological status were still not collected. The study would
be much more valuable if above contents could be explored.

Secondly, the general recent-status was acquired by a self-
designed questionnaire, and the psychometric characteristics of
the questionnaire were not analyzed, which might have a certain
result deviation. Last but not least, though the comparisons
between nowadays data and last year’s data were performed,
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strictly speaking, this study was still not a follow-up study and the
investigation was not longitudinal, as the students in each grade
had been entered to a higher grade, and the grade three students
in last year had been graduated from high school for nearly 1 year
at present. So, it is not able to track everyone’s psychological status
to provide targeted supports and assistants.

CONCLUSION

As an important supplement to our former study, this present
research provided a perspective on the psychological status of
high school students 1 year after the COVID-19 pandemic
being well-controlled. Compared with last year’s data, both
the prevalence and the severity of mental symptoms were
decreased in nowadays high school students. Most of the students
showed a more positive attitude of their general recent-status
than pandemic time. The psychological status of high school
students should attract sufficient attentions. Meanwhile, we
should also notice the progresses and improvements made by this
special group.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding authors.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ethics Committee of Shandong Daizhuang
Hospital. Written informed consent to participate in this
study was provided by the participants’ legal guardian/next
of kin.

AUTHOR CONTRIBUTIONS

CZ designed the study, wrote the initial manuscript, and
revised the manuscript. RL, MY, and CY collected the data and
undertook the statistical analysis. RL and SD interpreted the data
and modified the paper. All authors contributed to and have
approved the final manuscript.

FUNDING

This study was supported by the Supporting Fund for Teachers’
Research of Jining Medical University (600903001).

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyt.
2021.729930/full#supplementary-material

REFERENCES

1. Kremer S, Lersy F, Anheim M, Merdji H, Schenck M, Oesterle

H, et al. Neurologic and neuroimaging findings in patients with

COVID-19: a retrospective multicenter study. Neurology. (2020)

95:e1868–82. doi: 10.1212/WNL.0000000000010112

2. Vindegaard N, Benros ME. COVID-19 pandemic and mental health

consequences: systematic review of the current evidence. Brain Behav Immun.

(2020) 89:531–42. doi: 10.1016/j.bbi.2020.05.048

3. Taquet M, Geddes JR, Husain M, Luciano S, Harrison PJ. 6-month

neurological and psychiatric outcomes in 236 379 survivors of COVID-

19: a retrospective cohort study using electronic health records.

Lancet Psychiatry. (2021) 8:416–27. doi: 10.1016/S2215-0366(21)

00084-5

4. Pan A, Liu L, Wang C, Guo H, Hao X, Wang Q, et al. Association of

public health interventions with the epidemiology of the COVID-19Outbreak

in Wuhan, China. JAMA. (2020) 323:1915–23. doi: 10.1001/jama.202

0.6130

5. Holmes EA, O’Connor RC, Perry VH, Tracey I, Wessely S, Arseneault L,

et al. Multidisciplinary research priorities for the COVID-19 pandemic: a

call for action for mental health science. Lancet Psychiatry. (2020) 7:547–

60. doi: 10.1016/S2215-0366(20)30168-1

6. Brooks SK,Webster RK, Smith LE,Woodland L,Wessely S, GreenbergN, et al.

The psychological impact of quarantine and how to reduce it: rapid review of

the evidence. Lancet. (2020) 395:912–20. doi: 10.1016/S0140-6736(20)30460-8

7. Muller AE, Hafstad EV, Himmels JPW, Smedslund G, Flottorp S, Stensland

SO, et al. The mental health impact of the covid-19 pandemic on healthcare

workers, and interventions to help them: a rapid systematic review. Psychiatry

Res. (2020) 293:113441. doi: 10.1016/j.psychres.2020.113441

8. Zhang C, Yang L, Liu S, Ma S, Wang Y, Cai Z, et al. Survey of insomnia

and related social psychological factors among medical staff involved in

the 2019 novel coronavirus disease outbreak. Front Psychiatry. (2020)

11:306. doi: 10.3389/fpsyt.2020.00306

9. Liu JJ, Bao Y, Huang X, Shi J, Lu L. Mental health considerations for children

quarantined because of COVID-19. Lancet Child Adolesc Health. (2020)

4:347–9. doi: 10.1016/S2352-4642(20)30096-1

10. Kessler RC, Angermeyer M, Anthony JC, Graaf R, Demyttenaere K, Gasquet

I, et al. Lifetime prevalence and age-of-onset distributions of mental disorders

in the World Health Organization’s World Mental Health Survey Initiative.

World Psychiatry. (2007) 6:168–76.

11. Rao WW, Xu DD, Cao XL, Wen SY, Che WI, Ng CH, et al.

Prevalence of depressive symptoms in children and adolescents in China:

a meta-analysis of observational studies. Psychiatry Res. (2019) 272:790–

6. doi: 10.1016/j.psychres.2018.12.133

12. Murata S, Rezeppa T, Thoma B,Marengo L, Krancevich K, Chiyka E, et al. The

psychiatric sequelae of the COVID-19 pandemic in adolescents, adults, and

health care workers.Depress Anxiety. (2021) 38:233–46. doi: 10.1002/da.23120

13. Li X, Tang X, Wu H, Sun P, Wang M, Li L. COVID-19-Related

stressors and chinese adolescents’ adjustment: the moderating role

of coping and online learning satisfaction. Front Psychiatry. (2021)

12:633523. doi: 10.3389/fpsyt.2021.633523

14. Liu Y, Yue S, Hu X, Zhu J, Wu Z, Wang J, et al. Associations

between feelings/behaviors during COVID-19 pandemic lockdown and

depression/anxiety after lockdown in a sample of Chinese children and

adolescents. J Affect Disord. (2021) 284:98–103. doi: 10.1016/j.jad.2021.02.001

15. Liu J, Zhu Q, Fan W, Makamure J, Zheng C, Wang J. Online mental health

survey in a medical college in China during the COVID-19 outbreak. Front

Psychiatry. (2020) 11:459. doi: 10.3389/fpsyt.2020.00459

16. Zhou SJ, Zhang LG, Wang LL, Guo ZC, Wang JQ, Chen JC, et al. Prevalence

and socio-demographic correlates of psychological health problems in

Chinese adolescents during the outbreak of COVID-19. Eur Child Adolesc

Psychiatry. (2020) 29:749–58. doi: 10.1007/s00787-020-01541-4

17. Chen X, Qi H, Liu R, Feng Y, Li W, Xiang M, et al. Depression, anxiety

and associated factors among Chinese adolescents during the COVID-19

outbreak: a comparison of two cross-sectional studies. Transl Psychiatry.

(2021) 11:148. doi: 10.1038/s41398-021-01271-4

Frontiers in Psychiatry | www.frontiersin.org 7 October 2021 | Volume 12 | Article 729930

https://www.frontiersin.org/articles/10.3389/fpsyt.2021.729930/full#supplementary-material
https://doi.org/10.1212/WNL.0000000000010112
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1016/S2215-0366(21)00084-5
https://doi.org/10.1001/jama.2020.6130
https://doi.org/10.1016/S2215-0366(20)30168-1
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/j.psychres.2020.113441
https://doi.org/10.3389/fpsyt.2020.00306
https://doi.org/10.1016/S2352-4642(20)30096-1
https://doi.org/10.1016/j.psychres.2018.12.133
https://doi.org/10.1002/da.23120
https://doi.org/10.3389/fpsyt.2021.633523
https://doi.org/10.1016/j.jad.2021.02.001
https://doi.org/10.3389/fpsyt.2020.00459
https://doi.org/10.1007/s00787-020-01541-4
https://doi.org/10.1038/s41398-021-01271-4
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Zhou et al. Psychological Status After COVID-19

18. Qin Z, Shi L, Xue Y, Lin H, Zhang J, Liang P, et al. Prevalence and risk

factors associated with self-reported psychological distress among children

and adolescents during the COVID-19 pandemic in China. JAMANetw Open.

(2021) 4:e2035487. doi: 10.1001/jamanetworkopen.2020.35487

19. Zhang Z, Zhai A, Yang M, Zhang J, Zhou H, Yang C, et al. Prevalence of

depression and anxiety symptoms of high school students in Shandong

Province during the COVID-19 epidemic. Front Psychiatry. (2020)

11:570096. doi: 10.3389/fpsyt.2020.570096

20. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate

psychological responses and associated factors during the initial stage

of the 2019 coronavirus disease (COVID-19) epidemic among the

general population in China. Int J Environ Res Public Health. (2020)

17:1729. doi: 10.3390/ijerph17051729

21. Zhang B, Wing YK. Sex differences in insomnia: a meta-analysis. Sleep. (2006)

29:85–93. doi: 10.1093/sleep/29.1.85

22. Holz NE, Boecker R, Jennen-Steinmetz C, Buchmann AF, Blomeyer D,

Baumeister S, et al. Positive coping styles and perigenual ACC volume: two

related mechanisms for conferring resilience? Soc Cogn Affect Neurosci. (2016)

11:813–20. doi: 10.1093/scan/nsw005

23. Liu K, Chen Y, Wu D, Lin R, Wang Z, Pan L. Effects of

progressive muscle relaxation on anxiety and sleep quality in

patients with COVID-19. Complement Ther Clin Pract. (2020)

39:101132. doi: 10.1016/j.ctcp.2020.101132

24. Wang X, Chen H, Liu L, Liu Y, Zhang N, Sun Z, et al. Anxiety and

sleep problems of college students during the outbreak of COVID-19. Front

Psychiatry. (2020) 11:588693. doi: 10.3389/fpsyt.2020.588693

25. Golberstein E, Wen H, Miller BF. Coronavirus disease 2019 (COVID-19) and

mental health for children and adolescents. JAMA Pediatr. (2020) 174:819–

20. doi: 10.1001/jamapediatrics.2020.1456

26. Leigh-Hunt N, Bagguley D, Bash K, Turner V, Turnbull S, Valtorta

N, et al. An overview of systematic reviews on the public health

consequences of social isolation and loneliness. Public Health. (2017) 152:157–

71. doi: 10.1016/j.puhe.2017.07.035

27. Tomova L,Wang KL, Thompson T,Matthews GA, Takahashi A, Tye KM, et al.

Acute social isolation evokes midbrain craving responses similar to hunger.

Nat Neurosci. (2020) 23:1597–605. doi: 10.1038/s41593-020-00742-z

28. The Lancet Child Adolescent Health. Pandemic school closures:

risks and opportunities. Lancet Child Adolesc Health. (2020)

4:341. doi: 10.1016/S2352-4642(20)30105-X

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Zhou, Li, Yang, Duan and Yang. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Psychiatry | www.frontiersin.org 8 October 2021 | Volume 12 | Article 729930

https://doi.org/10.1001/jamanetworkopen.2020.35487
https://doi.org/10.3389/fpsyt.2020.570096
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1093/sleep/29.1.85
https://doi.org/10.1093/scan/nsw005
https://doi.org/10.1016/j.ctcp.2020.101132
https://doi.org/10.3389/fpsyt.2020.588693
https://doi.org/10.1001/jamapediatrics.2020.1456
https://doi.org/10.1016/j.puhe.2017.07.035
https://doi.org/10.1038/s41593-020-00742-z
https://doi.org/10.1016/S2352-4642(20)30105-X
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Psychological Status of High School Students 1 Year After the COVID-19 Emergency
	Introduction
	Materials and Methods
	Participants
	Measurement Tools
	Statistical Analysis

	Results
	Demographic Characteristics
	Psychological Status
	General Recent-Status
	Correlations Between Depression Symptoms, Anxiety Symptoms, and Sleep Status
	Depression and Anxiety Symptoms Differences Between Nowadays Students and the Students in Last Year

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


