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Abstract 
 
Background/Aim. Children and adolescents are sensitive 
groups for the development of mental disorders during 
the crisis. The aim of this systematic review was to assess 
the impact of the COVID-19 pandemic on anxiety and 
depressive symptomatology in the population of children 
and adolescents. Methods. The investigation was based 
on a systematic review followed by PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses) protocol, including Ovid MEDLINE, Embase, 
Global Health, and APA Psyc Info databases, to identify 
relevant studies reporting anxiety and depressive symp-
toms among children and adolescents during the COVID-
19 pandemic. A total of 27 articles were included. Results. 
Anxiety symptoms increased from 28.3% before the pan-
demic to 49.5% during confinement [General Anxiety 
Disorder (GAD)-7 ≥ 11)] (McNemar test, p < 0.0001). 
More depressive symptomatology was found, as well as 
weight and sleep disturbances which are the characteristics 
of children and adolescents’ mental health. Additionally, 
female teenagers were experiencing grater declines in 
mood disorders than male teenagers during the COVID-

19 crisis. On the one hand, different positive correlations 
between anxiety and other variables, were found, such as 
clinical depressive symptoms and anxiety (3/14), 
smartphone and internet addiction (2/14), lower levels of 
family income (2/14), perceived threats (2/14), higher 
grades at school (2/14), and loneliness (1/14). On the 
other hand, positive correlations were reported between 
depression and children and adolescents that were socially 
disconnected (3/17). Finally, mothers with higher level of 
education and income were associated with higher level of 
happiness (2/17). Conclusion. COVID-19 has a strong 
impact on the mental health of children and adolescents 
regarding depression and anxiety symptoms. Prevention 
programs focused on coping strategies should be conduct-
ed in elementary schools, middle schools, and high 
schools. Mental health should become a priority matter for 
governments, and the current pandemic could be an op-
portunity to highlight the importance of mental well-being 
and to invest in the betterment of clinical trainings, treat-
ments and mental health research. 
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Apstrakt 
 
Uvod/Cilj. Deca i adolescenti su osetljiva grupa za razvoj 
psihičkih poremećaja tokom krize. Cilj ovog sistematskog 
pregleda literature bio je da se proceni uticaj pandemije 
COVID-19 na razvoj simptoma anksioznosti i depresije u 
populaciji dece i omladine. Metode. Sistematski pregled 
literature je urađen pomoću PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) protokola, 
uključujući Ovid MEDLINE, Embase, Global Health i APA 
Psyc Info baze podataka, u cilju identifikovanja relevantnih 
istraživanja o simptomima anskioznosti i depresije kod dece 
i adolescenata u toku pandemije COVID-19. Pregledano je 

27 radova. Rezultati. Simptomi anksioznosti su se povećali 
sa 28,3% pre pandemije na 49,5% tokom „zatvaranja“ usled 
pandemije [General Anxiety Disorder (GAD)-7 ≥ 11)] 
(McNemar test p < 0,0001). Ustanovljen je i skok u 
simptomima depresije, kao i u telesnoj masi i poremećajima 
spavanju, koji karakterišu smetnje u mentalnom zdravlju 
dece i adolescenata. Poremećaj raspoloženja (pad) je bio 
veći kod tinejdžera ženskog, u odnosu na tinejdžere muškog 
pola. Pokazane su pozitivne korelacije između anksioznosti i 
drugih varijabli: kliničkih depresivnih simptoma i 
anksioznost (3/14), zavisnosti od pametnih telefona i 
interneta (2/14), nižeg porodičnog prihoda (2/14), 
percipirane opasnosti (2/14), viših razreda u školi (2/14), i 
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usamljenosti (1/14). Pokazane su i pozitivne korelacije 
između depresije i socijalne isključenosti dece i 
adolescenata (3/17). Konačno, pokazana je povezanost 
između majki sa višim nivoima obrazovanja i prihoda i 
osećanja sreće (2/17). Zaključak. Pandemija COVID-19 
ima snažan uticaj na mentalno zdravlje dece i adolescenata 
odnosno pojavu simptoma depresiije i anksioznosti. Zbog 
toga bi u osnovnim, srednjim i višim školama trebalo 
sprovoditi programe prevencije, sa fokusom na razvoj 

strategija prevladavanja. Mentalno zdravlje bi trebalo da 
postane prioritetna tema vlada zemalja, a trenutna 
pandemija mogućnost da se istakne važnost brige o 
mentalnom blagostanju i ulaganja u poboljšanje kliničkih 
treninga, tretmana i istraživanja u oblasti mentalnog 
zdravlja.   
 
Ključne reči: 
adolescenti; anksioznost; deca; covid-19; depresija. 

 

Introduction 

According to the World Health Organization (2020), 
childhood and adolescence are critical developmental 
stages, when social and emotional skills are shaped. Thus, 
the environment is crucial for children and adolescents’ 
well-being, and early negative experiences could be a risk 
factor for developing emotional disorders like depression 
and anxiety 1. 

The Coronavirus Disease 2019 (COVID-19) pandemic 
is the hardest global crisis we have faced in the past 75 
years. Since its emergence in Asia, the virus has spread to 
every continent, causing death to over 1.6 million people 
worldwide 2. Throughout the outbreak, people have lost 
relatives, social connections, jobs, and income 3. In 
addition, some governments implemented strict socializing 
measures to control (or try to reduce) the spread of the 
virus, including isolation, 15-day quarantines, remote 
schooling, and national lockdowns. Fear about the virus's 
impact, uncertainty about the future, and social distancing 
are considered among the factors that explain sharpened 
anxiety and depressive symptoms among children and 
adolescents. 

According to the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5), depressive symptomatology’s 
most common features are sadness, emptiness, or irritable 
moods, followed by somatic or cognitive changes. More 
specific symptoms include irritable mood, diminished 
interest in normal activities, insomnia or hypersomnia, 
significant weight loss or weight gain, diminished ability to 
concentrate or think, and recurrent thoughts involving 
death.  On the other hand, the most common feature of the 
anxiety symptomatology DSM-5 is excessive fear and 
anxiety related to behavioral disturbances. Excessive 
worrying, difficulty controlling the worry, restlessness or 
feeling keyed up or on edge, being easily fatigued, 
irritability, sleep disturbances, muscle tension, and 
difficulty concentrating or mind going blank are the main 
symptoms of anxiety.  

Studies that have examined the direct link between 
viral diseases and affective disorders symptomatology have 
found correlations with diseases such as influenza (H1N1), 
varicella-zoster, and herpes simplex virus 4. Moreover, 
previous systematic reviews and meta-analyses have 
evaluated anxiety and depression in health workers and 
adults during SARS/MERS/COVID-19 5 . Nevertheless, 
none has examined the impact of the pandemic on children 

and adolescents. Therefore, the aim of this systematic 
review was to assess the impact of the COVID-19 
pandemic on anxiety and depressive symptomatology in 
this population. 

Methods 

A literature systematic review was carried out with the 
aim of selecting relevant studies from January to October 
2020, using four databases. Ovid MEDLINE, Embase, 
Global Health, and APA PsycInfo that were examined 
thoroughly up to November 25th, 2020 using the 
combination of the following search terms: (child* OR “kid” 
OR “student” OR “infant”) OR (adolesc* OR “teen” OR 
“young people” OR “Middle school students” OR “High 
School students” OR “College Students” OR “University 
Students” OR “Undergraduates students”) AND (covid* OR 
“covid19” OR “coronavirus” OR “covid-19 pandemic”) 
AND  (“depress*” OR “major depression” OR “mood 
disorders*” OR “affective disorders” OR “MDD” OR 
“anxi*” OR “Agoraphobia” OR “GAD” OR “General 
Anxiety Disorder”, OR “Separation Anxiety Disorder”, OR 
“Social Anxiety Disorder”, OR “Social Phobia”, OR “School 
Phobia”, OR “Panic Disorder” OR “Panic Attack” OR 
“Obsessive Compulsive disorder” OR “OCD”). These key 
terms were chosen to find the most relevant studies regarding 
the COVID-19 impact in emotional disorder 
symptomatology among children and adolescents. Upon 
finalizing duplication at Ovid, the studies found were 
downloaded into Endnote (X9) and its abstracts were 
reviewed, as well as screened with the inclusion and 
exclusion criteria. Subsequently, the remaining studies (full 
text) were read and assessed for eligibility using Rayyan 
platform. Finally, a manual review was followed to obtain 
references and additional articles. 

Inclusion criteria 

Information was extracted and summarized from the 
remaining studies, and one author was contacted and asked 
for a full text paper. Our inclusion criteria consist of: a) 
individual studies; b) studies conducted in children and 
adolescents; c) studies conducted during the COVID-19 
pandemic; d) studies evaluating depressive or anxiety 
symptomatology, comprised of statistical data and 
established instruments, tools, or scales; e) reviews focused 
only on studies published in English. 
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Data extraction 

One researcher extracted data from every study that was 
included. A summary of selected variables included: first 
author, year of publication, countries, population, sample 
size, age range, sex (% female), instruments, and primary 
outcome (Figure 1). 

Quality assessment 

The overall results of the meta-analysis depend indeed 
also on a rigorous evaluation of the studies’ quality. Among 

all the possible tools for this complex evaluation, the 
Newcastle Ottawa Scale (NOS) is one of the most used 
worldwide, above all, for observational studies 6. The NOS 
is a validated instrument and has a long history of 
reliability commonly used in medicine in the field of 
psychiatry, in both observational and interventional studies’ 
meta-analyses. 

Each study was assessed for risk of bias with the 
Newcastle-Ottawa Quality Assessment Scale adapted from 
the NOS for cohort studies to cross-sectional studies 
developed by the collaboration between the University of 
Newcastle Australia and Canada 7. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 – PRISMA flow diagram for systematic review. 
 

Records identified through OVID searching 
(n = 1,426) 

Additional records identified through other 
sources (n = 1) 

Records after removal of duplicates (n = 902) 

Records screened by abstract 
excluded (n = 158) 

Records screened by abstract (n = 271) 

Full text articles assessed for eligibility (n = 113) 

 
 

Full text articles excluded 
(n = 86) 

 
Out of age range (n = 39) 

Reviews (n = 25) 
Systematic and literature 

reviews (n = 9) 
Different outcomes (n = 6) 

Other language (n = 5) 
One gender sample (n = 1) 

Unable to read full text  
(n = 1) 

SC
R

EE
N

IN
G

 
EL

IG
IB

IL
IT

Y
 

 

Studies included in qualitative synthesis (n = 27) 

IN
C

LU
D

ED
 

ID
EN

TI
FI

C
A

TI
O

N
 



Page 392 VOJNOSANITETSKI PREGLED Vol. 79, No. 4 

Djurdjević S, et al. Vojnosanit Pregl 2022; 79(4): 389–399. 

The NOS assesses the quality of nonrandomized studies 
with a star system in order to have a proper understanding of 
each study. The maximum score is 10 points (10 stars) 
(Table 1) 8–34. 

Results 

The initial search identified 1,426 records; upon 
duplication, it was reduced to 902 and screened by date since 
the COVID-19 global pandemic in early 2020; studies 
published in 2019 were excluded. After the first screening, 
271 articles were reviewed by their abstracts, and 158 
records were omitted for failing to meet the inclusion 
criteria; for instance, studies that did not include the desired 
population age range (n = 39), reviews without a quantitative 
method (n = 25), systematic and literature reviews (n = 9), 
studies with different outcomes (n = 6), studies written in 
another language (n = 5), and one gender sample (n = 1).  

Synthesis includes 27 observational studies with 21 
cross-sectional studies, 4 longitudinal cohorts, 1 case-
control, and 1 mixed-method study. Twenty different 
countries were represented: Asia (20%), Europe (50%), 
America (20%), Africa (5%), and Oceania (5%). The overall 
population is 52,797 children and adolescents from 6 to 19 
years old (out of which 54.12% were females) (Table 2). 

The desired outcome (anxiety and depressive 
symptomatology) was measured by each study with different 
instruments and a combination of clinical interviews and 
assessments. The main characteristics of the studies, 

including the most common instrument for anxiety – the 7-
item Generalized Anxiety Disorder (GAD)-7 Scale 15, 17, 19 
and for depression, The Pediatric Quality of Life Inventory 
4.0 (PedsQL) 8, 14, 20, are shown in Table 2 8–34. 

Results for anxiety symptomatology 

Ten out of 27 studies looked only for anxiety 
symptoms and 14 looked for anxiety and depressive 
symptomatology (Table 2). Fourteen found that anxiety 
levels were significantly higher among children and 
adolescents during the pandemic compared with previously 
published norms. For example, the proportion of the sample 
who screened positive for anxiety (GAD-7 ≥ 11) increased 
from 28.3%, before the pandemic, to 49.5% during 
confinement (McNemar test, p < 0.0001); those scoring 
within the severe anxiety range (GAD-7 ≥ 17) increased 
from 3.8% to 20.5% (McNemar test p < 0.0001). The 
comorbidity, defined as a positive screen for depression 
and anxiety, increased from 24% to 45% (McNemar-
Bowker, test p < 0.0001) 15. Some studies also looked at 
different positive correlations between anxiety and other 
variables, like clinical depressive symptoms and 
anxiety 15, 21, 25–28, 33, smartphone and internet addiction 13, 18, 
lower levels of family income 12, 30, perceived 
threats 13, 16, 17, higher grades at school 11, 17, loneliness 29, 
poor academic records 34, TV as the main source of 
communication 29, social stigma 19, 22, friends or family 
conflict 34, and emotion-focused coping style 24.  

Table 1 
Quality assessment with Newcastle-Ottawa Scale adapted  

for cross-sectional studies 
Study Score 
Abawi et al. 8 7 – Good study 
Adıbelli et al. 9 7 – Good study 
Asanov et al. 10 8 – Good study 
Chen et al. 11  7 – Good study 
Garcia de Avila et al. 12 7 – Good study 
Duan et al. 13 7 – Good study 
Fazeli et al. 14 8 – Good study 
Giannopoulou et al. 15 8 – Good study 
Guo et al. 16 8 – Good study 
Hou et al. 17 6 – Satisfactory study 
Kılınçel et al. 18 6 – Satisfactory study 
Li et al. 19 7 – Good study 
McGuine et al. 20 6 – Satisfactory study 
Metwally et al. 21 7 – Good study 
Oosterhoff et al. 22 8 – Good study 
Qi et al. 23 7 – Good study 
Seçer et al. 24 7 – Good study 
Smirni et al. 25 8 – Good study 
Tang et al. 26 8 – Good study 
Xie et al. 27 8 – Good study 
Zhang et al. 28 6 – Satisfactory study 
Ellis et al. 29 7 – Good study 
Magson et al. 30 7 – Good study 
Ougrin et al. 31 8 – Good study 
Alves et al. 32 7 – Good study 
Rogers et al. 33 7 – Good study 
Dilek et al. 34 6 – Satisfactory study 
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Table 2  

Main characteristics of the studies included (data extraction) 

Study Country Study  
design 

Sample 
size 
 (n) 

Age 
range 

(years) 

Sex 
(% female) Instruments Primary outcome 

Abawi et al. 8 Netherlands Cross-
sectional 

75 7–15 52 PedsQL Questionnaire, Phone 
Interview  

(20–30 min) 

anxiety 

symptomatology 

Adıbelli et al. 9 Turkey Cross-
sectional 

597 7–13 55 Generic Health-related, Quality 
of Life, Questionnaire for 
Children 

depressive  
symptomatology 

Alves et al. 32 USA Observational  64 9–15 63 State-Trait Anxiety Inventory for 
Children (STAIC), Positive and 
Negative Affect Schedule for 
Children (PANAS-C) 

anxiety  
symptomatology 

Asanov et al. 10 Ecuador Cross-
sectional 

1320 14–18 53 5-item MHI-5 index of Veit and 
Ware (1983) 

depressive  
symptomatology 

Chen et al. 11 China Cross-
sectional 

1036 0–19 49 Depression Self-Rating Scale for 
Children, Screen for Child 
Anxiety Related Disorders 

anxiety  
symptomatology 

Garcia de Avila 
et al. 12 

Brazil Cross-
sectional 

289 6–12 54 The Children’s Anxiety 
Questionnaire (CAQ) and the 
Numerical Rating Scale (NRS) 

anxiety  
symptomatology 

Dilek et al. 34 Turkey 
 

Case control  30 8–18 64 The State-Trait Anxiety Inventory 
(STAI), Hospital Anxiety and 
Depression Scale (HAD) 

anxiety and 
depressive 
symptomatology 

Duan et al. 13 China Cross-
sectional 

3613 7–18 50 Spence Child Anxiety Scale, 
Child Depression Inventory and 
Coping style Scale 

anxiety and 
depressive 
symptomatology 

Ellis et al. 29 Canada Longitudinal 
cohort 

1054 14–18 74 COVID-19 Stress Questions, 
Brief Symptom Inventory (BSI), 
UCLA Loneliness Scale, Godin 
Leisure-Time Exercise 
Questionnaire 

depressive  
symptomatology 

Fazeli et al. 14 Iran Cross-
sectional 

1512 13–18 44 Depression, Anxiety, and Stress 
Scale-21 (DASS-21), Insomnia 
Severity Index(ISI), Internet 
Gaming Disorder Scale-Short 
Form (IGDS9-SF), Pediatric 
Quality of Life Inventory 4.0 
Short Form (PedsQLTM 4.0 
SF15) 

anxiety  
symptomatology 

Giannopoulou 
et al. 15 

Greece Cross-
sectional 

442 16–18 68 Anxiety was measured using the 
7-item Generalized Anxiety 
Disorder Scale (GAD-7) 

anxiety and 
depressive 
symptomatology 

Guo et al. 16 China Cross-
sectional 

6196 11–18 52 Post-traumatic stress symptoms 
(PTSS) were assessed with the 
self-report PTSD Checklist for 
DSM-5 (PCL-5), Anxiety was 
assessed by the Zung self-rated 
anxiety scale (SAS) 

anxiety  
symptomatology 

Hou et al. 17 China Cross-
sectional 

335 16 39 The 9-item Patient Health 
Questionnaire (PHQ-9), the 7-
item Generalized Anxiety 
Disorder Scale (GAD-7), and the 
Impact of Events Scale - Revised 
(IES-R)  

anxiety and 
depressive 
symptomatology 

Kılınçel et al. 18 Turkey Cross-
sectional 

745 12–18 70 State Anxiety Inventory 
(STAI‐S), Trait Anxiety Scale 
(STAI‐T): UCLA loneliness scale 

anxiety  
symptomatology 

Li et al. 19 

 

 

 

 

 

China Cross-
sectional 

1172 8–18 58 Social Cognition and Behaviour 
Investigation of COVID-19, 
Children’s Revised Impact of 
Event Scale (CRIES-8), 
Generalized Anxiety Disorder 
scale (GAD-2) adapted from the 
Perceived Threat of the Middle 
East Respiratory Syndrome 
(MERS) scale 

anxiety 
symptomatology 
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Table 2 (continued) 

Study Country 
Study  
design 

Sample 
size 
 (n) 

Age 
range 

(years) 

Sex 
(% female) 

Instruments Primary outcome 

Magson et al. 30 Australia Longitudinal 
cohort 

248 13-16 51 The Generalized Anxiety 
subscale (e.g., “I worry about 
things”) of the Spence Children’s 
Anxiety Scale (SCAS-C), The 
Short Mood and Feelings 
Questionnaire – Child Version 
(SMFQ-C; Angold et al. 
1995),The Student’s Life 
Satisfaction Scale (SLSS; 
Huebner 1994),COVID-19 
related stress 

anxiety and 
depressive 
symptomatology 

McGuine et al. 20 USA Cross-
sectional 

13002 9–19 53 General Anxiety Disorder-7 Item 
(GAD-7),Patient Health 16 
Questionnaire-9 Item (PHQ-9), 
The Pediatric Functional Activity 
Brief Scale (PFABS) and the 
Pediatric Quality of Life 
Inventory 4.0 (PedsQL) 

anxiety and 
depressive 
symptomatology 

Metwally et al. 21 Egypt Cross-
sectional 

2040 8-12 51 Designed Questionnaire, Children 
completed self-report rating scale, 
Child psychiatrists interview with 
the DSM-IV panic symptoms 

anxiety  
symptomatology 

Oosterhoff et al. 22 USA Cross-
sectional 

683 13–18 75 8-item Patient-Reported 
Outcomes Measurement 
Information System Anxiety 
Scale 

anxiety and 
depressive 
symptomatology 

Ougrin et al. 31  England, 
Scotland, 
Ireland, 
Austria, 
 Italy,  

Hungary, 
Serbia, 
Turkey, 

Oman and 
the United 

Arab  
Emirates 

Cohort  1795 NA–18 88 Hospital interview for self-harm anxiety and 
depressive 
symptomatology 

Qi et al. 23 China Cross-
sectional 

7202 14–18 NA Patient Health Questionnaire-9, 
Chinese version of the 7-item 
Generalized Anxiety Disorder 
scale, Social Support Rate Scale 

anxiety and 
depressive 
symptomatology 

Rogers et al. 33 USA Mixed  
methods  

609 14–17 NA Open-ended questions, six-
question Children’s Depression 
Inventory−Short (CDI-S), 
generalized anxiety 

anxiety and 
depressive 
symptomatology 

Seçer et al. 24 Turkey Cross-
sectional 

598 14–18 61 Questionnaire is a self-reported 
seven-point Likert-type 
measurement tool adapted to the 
Turkish culture 

anxiety and 
depressive 
symptomatology 

Smirni et al. 25 Italy Cross-
sectional 

148 17–19 57 Self-Rating Anxiety Scale (SAS) 
Italian Emotion Awareness 
Questionnaire (EAQ) for children 
and adolescents 

anxiety  
symptomatology 

Tang et al. 26 China Cross-
sectional 

4391 1–12 
(grade) 

49 Depression, anxiety, and stress 
scale (DASS-21) 

anxiety and 
depressive 
symptomatology 

Xie et al. 27 China Cross-
sectional 

2330 6–12 
(grade) 

44 Children’s Depression Inventory–
Short Form (CDI-S) and the 
Screen for Child Anxiety Related 
Emotional Disorders, respectively 

anxiety and 
depressive 
symptomatology 

Zhang et al. 28 China Cohort  1271 4–8 
(grade) 

NA Study questionnaire (with ethical 
approval) 

anxiety and 
depressive 
symptomatology 

NA – not available. 
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Six studies reported that females have consistently higher 
(32.2%) prevalence rates of anxiety disorders symptomology, 
although we can also see an increase in males (23.9%) using 
GAD-7 anxiety scale 17. The data showed that being a female 
was a risk factor for anxiety symptomatology during the 
pandemic outbreak. Post-traumatic stress disorder (PTSD) 
symptomatology was also common at this sample with three 
studies outlining high rates.  

Social distancing was also mentioned and studied 
statistically as a potential source of anxiety and depressive 

symptoms in three studies. Anxiety levels of children who 
“stayed at home” were more than five standard deviations 32 

higher than before the pandemic 10. Vulnerable groups with 
obesity and multiple sclerosis had a high percentage of 
anxiety symptoms 34. 

Finally, one study found modest differences in anxiety 
with 0.2 to 0.6 standard deviations 30. 

An overview of studies, including the findings of 
anxiety or depression in young examinees, is shown in Table 
3 8, 11, 12, 14, 16, 18, 19, 21, 25, 32 and Table 4 9, 10, 13, 15, 17, 20, 22–24, 26–31, 33, 34. 

Table 3  
Results and main findings 

Study Main findings anxiety outcome Main findings depression outcome 
Abawi et al. 8 Anxiety symptoms were reported 

for 24 out of 75 (32%) children. 
NA 

Alves et al. 32 Anxiety levels of children who 
“stayed at home” were higher 
than in pediatric populations 
prior to the pandemic. 

NA 

Chen et al. 11 Female adolescents presented a 
higher risk of presenting mood 
disorders. Nevertheless, there 
was no association with different 
ages or anxiety. 
 

Older adolescents in the sample 
were more depressed than the 
younger ones. The data indicated 
that adolescents without 
companionship during the week 
were more likely to be depressed. 

Garcia de Avila et al. 12 Higher levels of anxiety were 
found among children with a 
prevalence of 19.4% (using the 
CAQ) and 21.8% (using the 
NRS). 

NA 

Fazeli et al. 14 Anxiety is correlated with 
depression. 

Quality of life in the pandemic is 
also affected by internet gaming 
disorder. Findings showed that 
variables such as internet gaming, 
insomnia, anxiety, depression, and 
stress had positive correlations, 
with small to large effects. 

Guo et al. 16  Exposure to COVID-19 
predicted higher levels of PTSD 
and anxiety (0.06–0.15) 
(standardized betas). 

NA 

Kılınçel et al. 18 Positive correlations were found 
between loneliness and anxiety 
(r:0.175, P:.001), (r:0.194, 
P:.000). 

NA 

Li et al. 19 Children and adolescents are 
considered a vulnerable group 
that might experience anxiety 
and PTSD symptoms. The stigma 
around socializing and the 
perception of a threat could 
represent risk factors related to 
PTSD and GAD in the 
coronavirus pandemic. 

NA 

Metwally et al. 21  Phobia, expressed through stress, 
avoiding people and panic, was 
the most prevalent disorder 
among young children. 

NA 

Smirni et al. 25 Over half of the individuals 
reached a high anxiety score. 
Items regarding sleep, anxiety, 
panic, and negative expectation 
of the future reached high 
average scores. 

NA 

NA – not available. 
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Table 4   

Results and main findings 

Study Main findings anxiety outcome Main findings depression outcome 

Adıbelli et al. 9  Not available. 41.5% of children gained weight, 
34.2% of children increased their 
sleeping time, and 69.3% stated that 
their internet use increased as a result of 
the COVID-19 lockdown. 

Asanov et al. 10 Not available. 16% of this sample scored for major 
depression disorder, while 68% 
reported being happy.  

Dilek et al. 34 Adolescents with multiple sclerosis (MS) diagnosis 
presented more anxiety than the control group 
(healthy group). Results show that 100% of MS 
children present anxiety symptoms, whereas this ratio 
was 34% for the control group.  

During COVID-19, 43.3% of patients 
gained weight, and 73% had less 
exposure to sunlight. 

Duan et al. 13 91.06% of children and adolescents reported higher 
levels of social phobia, generalized anxiety, panic 
disorder, physical injury, and separation anxiety. 
These levels also correlated with depression 
symptoms, smartphone and internet use. 

Depressive symptomatology among 
children and adolescents (22.28%) was 
higher than in prior studies (13.2%)  

Ellis et al. 29 Not available. Social media frequency use increased 
during the COVID-19 pandemic while 
28% of the respondents showed 
depression symptoms. 

Giannopoulou et al. 15 The number of samples who screened positive for 
anxiety was higher (49.5%) (GAD-7 ≥ 11) in the 
home confinement than before the COVID-19 
pandemic (28.3%) (GAD-7 ≥ 11).  The proportion of 
those with severe anxiety rose from 3.8% to 20.5% 
(GAD-7 ≥ 17) (McNemar test p < 0.0001). 

The proportion of all respondents 
indicating positive screen for 
depression increased from 48.5% 
before coronavirus to 63.8% for the 
time of social distancing (McNemar 
test p < 0.0001) and of those, scoring 
within the severe depressive 
symptomatology (PHQ-9 ≥ 20), 
increased from 10% to 27% 
(p < 0.001). 

Hou et al. 17 54.5% presented anxiety symptoms, and 85.5% 
presented PTSD symptomatology.  

The results indicated that 71.5% 
presented some depression symptoms.  

Magson et al. 30 While significant decrements in mental health were 
demonstrated, the size of these effects is modest with 
0.2 to 0.6 standard deviations.  

Feeling lonely without social 
connections during the pandemic was 
correlated with higher levels of 
depression symptoms and low life 
satisfaction. 

McGuine et al. 20 Data reveals that athlete adolescents from lower-
income families experienced high levels of depression 
and anxiety while physical activity and quality of life 
drops.  

The prevalence of depression symptoms 
was higher in team sports (74.1%) and 
lowest in individual sports (64.9%).  

Oosterhoff et al. 22 Several reasons and motivations for social distance 
have different impacts on mental and social health. 
Young people who were persistent in social distancing 
in order to stay safe reported less burdensomeness and 
greater anxiety. On the contrary, adolescents who 
were doing social distancing to avoid social 
judgement felt more anxious than depressed. 

Depression symptoms were found in 
the youth that was following social 
distancing due to peer recommendation, 
while adolescents who preferred to stay 
home presented lower depressive 
symptoms.  

Ougrin et al. 31 The proportion of youth with an emotional disorder 
increased from 58% in 2019 to 66% emotional 
disorder in 2020. The proportion of youth presenting 
with self-harm tendencies increased from 50% in 2019 
to 57% in 2020, and out of the clinical diagnoses that 
present self-harm, emotional disorders (anxiety).  

The proportion of children and 
adolescents self-harming with suicide 
intent was 49% in 2019 and 55% in 
2020 across all areas. However, this 
apparent increase in 2020 did not reach 
the threshold required for significance 
(p = 0.057).  

Qi et al. 23 The prevalence of anxiety symptoms is 38%. The rate 
is high even though the pre-pandemic prevalence is 
unknown.  

Prevalence of depressive symptoms is 
higher than anxiety symptoms by 44%. 
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Table 4 (continued) 

Study Main findings anxiety outcome Main findings depression outcome 

Rogers et al. 33 Adolescents reported distinctly challenging poor 
social interaction during the outbreak, the ability to 
get out of the house was the second hardest thing to 
cope with, followed by the lack of privacy and family 
conflict.  

Although the quantitative results 
revealed a low prevalence of mental 
health problems, paired samples t-test 
showed an increase in depression and 
feelings of loneliness.  

Seçer et al. 24 The fear of getting infected with the virus is a risk 
factor for anxiety symptoms in adolescents. 

The negative emotional reactivity 
caused by the fright of virus infection 
predicted depression symptoms in 
adolescents. Depression and anxiety are 
predictors of OCD.  

Tang et al. 26 Anxiety symptoms were the most prevalent, especially 
in middle school pupils who had more pressure on 
academic performance. The prevalence of anxiety was 
24.9%.  

Depression symptoms were found in 
19.7% of the sample, which was similar 
to other findings. 

Xie et al. 27 The anxiety prevalence of the sample was 18%. On 
the other hand, most children worried about being 
infected with the COVID-19 virus.  

22% of the sample reported depressive 
symptoms and low optimism regarding 
the pandemic. 

Zhang et al. 28 An increase in anxiety symptomatology was not 
found. 

Depression symptoms are present and 
higher in students in the second wave of 
the cohort.  

Results for depressive symptomatology 

Three out of 27 studies looked only for depressive 
symptoms and 14 for anxiety and depressive symptomatology. 
Weight and sleep changes were mentioned in 3 different studies 
with disturbances in children and adolescents’ mental health. 
Sixteen percent of a sample had the criteria for a major 
depressive disorder using the 5-item MHI-5 index of Veit and 
Ware (1983) 10. One study was consistent with higher reports of 
female depression. After a multivariate analysis, the main 
difference was found in gender; girls presented higher 
depression than males [mean (M) = 2.85, standard error (SE) = 
0.06 vs M = 2.26, SE = 0.15, respectively], loneliness (M = 2.64, 
SE = 0.03 vs M = 2.50, SE = 0.09, respectivel), and COVID-19 
stress (M = 2.92, SE = 0.03 vs M = 2.69, SE = 0.06, 
respectively) 11. 

Some positive correlations between depression and other 
factors were found in 17 included articles. Children and 
adolescents that were socially disconnected and did not have 
social support experienced more depressive symptoms (3/17). 
Children from lower-income families presented more depressive 
symptoms (1/17), mothers with higher levels of education and 
income were associated with happiness (2/17) as well as internet 
access (1/17). Age was also an important variable since three 
studies reported higher depression in higher grades.  

The most consistent statement reported in seven studies 
was that higher levels of depression were found. Prevalence 
of youth with an emotional disorder increased from 58% in 
2019 to 66% in 2020. The increase of emotional disorders 
tested statistically significant with an estimated odds ratio of 
1.58, 95% confidence interval 1.06 to 2.36; p = 0.025). In 
2019, 49% of children and adolescents were engaged in self-
harm behavior with suicide intents, and in 2020, it was 55% 
(p = 0.057) 31. Finally, there was one sample that reported 
that 68% of their population was feeling happy 10. 

Discussion 

To the best of our knowledge, this is the first systematic 
review to have exhaustively searched for the impact of the 
SARS/MERS/COVID-19 pandemic on children and 
adolescents’ depression and anxiety symptomatology. On the 
one hand, the current studies demonstrate that the overall 
proportion of youth with an emotional disorder has 
increased. Anxiety symptomatology is one of the main 
concerns since it was found in 24 of our included studies. On 
the other hand, clinical depression was the second 
symptomatology most frequently found with a higher 
prevalence than the generally estimated in previous years. It 
is important to highlight that some of our included studies 
report greater symptoms of depression than anxiety 23. 
However, more data directly reveal greater anxiety; thus, we 
can argue that anxiety has been more studied than depression 
in the current outbreak, and, therefore, more data can be 
found. 

Additionally, different variables played an important 
role in several studies; some of the most consistent ones 
affecting anxiety and depression are children living in 
isolation without their parents or with no social support 33. 
The level of parents’ education was also a risk factor; 
children whose guardians had a postgraduate education (p = 
0.019) had lower anxiety scores 12 and felt happier 10. 
Moreover, data suggest that as the level of poverty increases, 
symptoms of anxiety and depression grow as well 20. 

Furthermore, the usage frequency of social media, the 
internet, smartphones, and television 18 has escalated, in 
contrast to the past, prior to the pandemic 11; there are 
positive relationships between online gaming with insomnia, 
depression, anxiety, and stress, with small to large effects. 
These findings indicate that as one variable increases, so do 
others 14. The major comorbidity of anxiety is depression and 
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vice versa; thus, it is estimated that one variable affects the 
other in terms of risk factors. 

Regarding population differences, the data show im-
pressive and consistent results: female teenagers are experi-
encing greater declines in mood disorders than male teenag-
ers during the COVID-19 crisis 11. Briefly examining those 
numbers, the report of the NHS Mental Health of Children 
and Young People in England (2017) states that young wom-
en (17–19 years old) have been identified as a high-risk 
group in relation to emotional mental health. Therefore, this 
information confirms that the impact of the COVID-19 out-
break was not an exception, and rates were also higher with-
in this population. It is hypothesized that young women rely 
more on their social circles as a coping strategy, and in the 
outbreak, this was difficult to achieve. A difference was also 
found in the prevalence of anxiety and depression regarding 
age. The older you are, the more likely you are to present 
symptoms of an affective disorder during 
SARS/MERS/COVID-19 11. At-risk populations with medi-
cally diagnosed children and adolescents experienced higher 
rates of anxiety due to the threat of infection and depressive 
symptoms like gaining weight 34.  

Limitation of the study 

A considerable limitation is that results are mainly 
from cross-sectional studies, so we cannot attribute 
causality to the rise of psychopathology criteria and 
COVID-19. Furthermore, some of the instruments included 
are not standardized and were designed uniquely for the 
study. Either way, these highlight key data and information 

to be examined. It is now crucial to observe whether these 
high levels of anxiety and depression will persist over time, 
disappear, become a clinical disorder, or whether there will 
be risk factors for other outcomes. Another limitation is 
that data collection was completed by online questionaries, 
and results are based on the comprehension of the 
instrument by young children and adolescents. Moreover, 
we are providing a range of quantitative data; however, the 
analysis is qualitative one, thus, a meta-analysis study will 
give us more accurate numbers and a broader 
understanding of this mental health matter. It is important 
to highlight that even though there was anxiety and 
depressive symptomology, a mental health disorder cannot 
be confirmed. Finally, the only two outcomes studied were 
anxiety and depression, which are two difficult outcomes to 
define. 

Conclusion 

The COVID-19 pandemic is having a strong impact on 
the mental health of children and adolescents regarding 
anxiety and depressive symptomatology. Public health systems 
should provide efficient and gold-standard interventions to this 
vulnerable group that could be damaged on a long-term basis. 
Prevention programs focused on coping strategies should also 
be conducted in elementary schools, middle schools, and high 
schools. Finally, mental health should become a priority matter 
for governments, and the current pandemic could be an 
opportunity to highlight the importance of mental well-being 
and to invest in the betterment of clinical training, treatments, 
and mental health research. 

 

R E F E R E N C E S

1. Dukanac V, Ljubomirović N, Dukanac D. Specifics of the adoles-
cent crisis during the corona vurus pademia. Health Protect 
2020; 49(3): 33‒42. (Serbian, English) 

2. Roser M, Ritchie H, Ortiz-Ospina E, Hasell J. Coronavirus Pan-
demic (COVID-19). 2020 Published online at OurWorldInDa-
ta.org. Avalailbe from:  https://ourworldin-data.org/ 
coronavirus [Online Resource]. 

3. Steiner A. COVID-19 pandemic Humanity needs leadership 
and solidarity to defeat the coronavirus. 10/12/2020, de Unit-
ed Nations Development Program [Internet]. 2020.  Available 
from:  https://www.undp.org/content/undp/en/home/ 
coronavirus.html 

4. Coughlin SS. Anxiety and Depression: Linkages with Viral Dis-
eases. Public Health Rev 2012; 34(2): 7. 

5. Salazar de Pablo G, Vaquerizo-Serrano J, Catalan A, Arango C, 
Moreno C, Ferre F, et al. Impact of coronavirus syndromes 
on physical and mental health of health care workers: Sys-
tematic review and meta-analysis. J Affect Disord 2020; 
275: 48‒57.  

6. Luchini C, Stubbs B, Solmi M, Veronese N. Assessing the quality 
of studies in meta-analyses: Advantages and limitations of the 
Newcastle Ottawa Scale. World J Meta Anal 2017; 5(4): 80‒4. 

7. Wells G, Shea B, O’Connell D, Peterson J, Welch V, Losos M, et al. 
The Newcastle-Ottawa Scale (NOS) for assessing the quality 
of nonrandomised studies in meta-analyses. 2000.  

8. Abawi O, Welling MS, van den Eynde E, van Rossum EFC, Halber-
stadt J, van den Akker ELT, et al. COVID-19 related anxiety in 

children and adolescents with severe obesity: A mixed-
methods study. Clin Obes 2020; 10(6): e12412. 

9. Adıbelli D, Sümen A. The effect of the coronavirus (COVID-
19) pandemic on health-related quality of life in children. Child 
Youth Serv Rev 2020; 119: 105595.  

10. Asanov I, Flores F, McKenzie D, Mensmann M, Schulte M. Remote-
learning, time-use, and mental health of Ecuadorian high-
school students during the COVID-19 quarantine. World Dev 
2021; 138: 105225. 

11. Chen F, Zheng D, Liu J, Gong Y, Guan Z, Lou D. Depression and 
anxiety among adolescents during COVID-19: A cross-
sectional study. Brain Behav Immun 2020; 88: 36‒8.  

12. Garcia de Avila MA, Hamamoto Filho PT, Jacob FLDS, Alcantara 
LRS, Berghammer M, Jenholt Nolbris M, et al. Children's Anxiety 
and Factors Related to the COVID-19 Pandemic: An Explora-
tory Study Using the Children's Anxiety Questionnaire and the 
Numerical Rating Scale. Int J Environ Res Public Health 2020; 
17(16): 5757.   

13. Duan L, Shao X, Wang Y, Huang Y, Miao J, Yang X, et al. An 
investigation of mental health status of children and adoles-
cents in china during the outbreak of COVID-19. J Affect 
Disord 2020; 275: 112‒8. 

14. Fazeli S, Zeidi IM, Lin CY, Namdar P, Griffiths MD, Ahorsu DK, 
et al. Depression, anxiety, and stress mediate the associations 
between internet gaming disorder, insomnia, and quality of life 
during the COVID-19 outbreak. Addict Behav Rep 2020; 12: 
100307. 



Vol. 79, No. 4 VOJNOSANITETSKI PREGLED Page 399 

Djurdjević S, et al. Vojnosanit Pregl 2022; 79(4): 389–399. 

15. Giannopoulou I, Efstathiou V, Triantafyllou G, Korkoliakou P, 
Douzenis A. Adding stress to the stressed: Senior high school 
students’ mental health amidst the COVID-19 nationwide 
lockdown in Greece. Psychiatry Res 2021; 295: 113560. 

16. Guo J, Fu M, Liu D, Zhang B, Wang X, van IJzendoorn MH. Is the 
psychological impact of exposure to COVID-19 stronger in 
adolescents with pre-pandemic maltreatment experiences? A 
survey of rural Chinese adolescents. Child Abuse Negl 2020; 
110(Pt 2): 104667.  

17. Hou TY, Mao XF, Dong W, Cai WP, Deng GH. Prevalence of 
and factors associated with mental health problems and suicid-
ality among senior high school students in rural China during 
the COVID-19 outbreak. Asian J Psychiatr 2020; 54: 102305.  

18. Kılınçel Ş, Kılınçel O, Muratdağı G, Aydın A, Usta MB. Factors af-
fecting the anxiety levels of adolescents in home‐quarantine 
during COVID‐19 pandemic in Turkey. Asia Pac Psychiatry 
2021; 13(2): e12406.  

19. Li Y, Duan W, Chen Z. Latent profiles of the comorbidity of 
the symptoms for posttraumatic stress disorder and general-
ized anxiety disorder among children and adolescents who are 
susceptible to COVID-19. Child Youth Serv Rev 2020; 116: 
105235. 

20. McGuine TA, Biese KM, Petrovska L, Hetzel SJ, Reardon C, 
Kliethermes S, et al. Mental Health, Physical Activity, and Quali-
ty of Life of US Adolescent Athletes During COVID-19–
Related School Closures and Sport Cancellations: A Study of 
13 000 Athletes. J Athl Train 2021; 56(1): 11‒9. 

21. Metwally AM, El-Sonbaty MM, Abdellatif GA, El-Etreby LA, 
Elsayed H, Elsheshtawy E, et al. Common phobias among Egyp-
tian primary schoolchildren: an emergency trigger for panic 
disorder due to corona pandemic. Open Access Maced J Med 
Sci 2020; 8(T1): 3–11. 

22. Oosterhoff B, Palmer CA, Wilson J, Shook N. Adolescents' Motiva-
tions to Engage in Social Distancing During the COVID-19 
Pandemic: Associations With Mental and Social Health. J Ado-
lesc Health 2020; 67(2): 179‒85.  

23. Qi M, Zhou SJ, Guo ZC, Zhang LG, Min HJ, Li XM, et al. The 
Effect of Social Support on Mental Health in Chinese Adoles-
cents During the Outbreak of COVID-19. J Adolesc Health 
2020; 67(4): 514‒8. 

24. Seçer İ, Ulaş S. An Investigation of the Effect of COVID-19 on 
OCD in Youth in the Context of Emotional Reactivity, Expe-
riential Avoidance, Depression and Anxiety. Int J Ment Health 
Addict 2021; 19(6): 2306‒19. 

25. Smirni P, Lavanco G, Smirni D. Anxiety in Older Adolescents at 
the Time of COVID-19. J Clin Med 2020; 9(10): 3064. 

26. Tang S, Xiang M, Cheung T, Xiang YT. Mental health and its 
correlates among children and adolescents during COVID-19 
school closure: The importance of parent-child discussion. J 
Affect Disord 2021; 279: 353‒60. 

27. Xie X, Xue Q, Zhou Y, Zhu K, Liu Q, Zhang J, et al. Mental 
Health Status Among Children in Home Confinement During 
the Coronavirus Disease 2019 Outbreak in Hubei Province, 
China. JAMA Pediatr 2020; 174(9): 898‒900. 

28. Zhang L, Zhang D, Fang J, Wan Y, Tao F, Sun Y. Assessment of 
Mental Health of Chinese Primary School Students Before and 
After School Closing and Opening During the COVID-19 
Pandemic. JAMA Netw Open 2020; 3(9): e2021482.  

29. Ellis WE, Dumas TM, Forbes LM. Physically isolated but social-
ly connected: Psychological adjustment and stress among ado-
lescents during the initial COVID-19 crisis. Can J Behav Sci 
2020; 52(3): 177‒87.  

30. Magson NR, Freeman JYA, Rapee RM, Richardson CE, Oar EL, 
Fardouly J. Risk and Protective Factors for Prospective Chang-
es in Adolescent Mental Health during the COVID-19 Pan-
demic. J Youth Adolesc 2021; 50(1): 44‒57.  

31. Ougrin D, Wong BH, Vaezinejad M, Plener PL, Mehdi T, Romaniuk 
L, et al. Pandemic-related emergency psychiatric presentations 
for self-harm of children and adolescents in 10 countries 
(PREP-kids): a retrospective international cohort study. Eur 
Child Adolesc Psychiatry 2021; 1–13.   

32. Alves JM, Yunker AG, DeFendis A, Xiang AH, Page KA. BMI 
status and associations between affect, physical activity and 
anxiety among U.S. children during COVID-19. Pediatr Obes 
2021; 16(9): e12786. 

33. Rogers AA, Ha T, Ockey S. Adolescents' Perceived Socio-
Emotional Impact of COVID-19 and Implications for Mental 
Health: Results From a U.S.-Based Mixed-Methods Study. J Adolesc 
Health 2021; 68(1): 43‒52. 

34. Dilek TD, Boybay Z, Kologlu N, Tin O, Güler S, Saltık S. The im-
pact of SARS-CoV2 on the anxiety levels of subjects and on 
the anxiety and depression levels of their parents. Mult Scler 
Relat Disord 2021; 47: 102595.  

 
Received on May 21, 2021 

Revised on October 26, 2021 
Accepted on October 29, 2021 
Online First November, 2021 

 


	12_Vsp_04_32352_22 vM DV_SD-P-389-399

