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The Coronavirus disease 2019 (COVID-19) first appeared in 
Wuhan city, Hubei province of China in December 2019.

[1] This disease was first reported as pneumonia of unknown 
etiology,[2] then spread rapidly all over the world and on 11 
March 2020 the World Health Organization (WHO) charac-
terized COVID-19 as a pandemic.[3] Globally, on 30 January 
2021, there have been 101.561.219 confirmed cases of COV-
ID-19, including 2.196.944 deaths, reported to WHO.[4] Vacci-
nation studies are ongoing in order to terminate this disease, 
there is still no effective drug treatment and the number of 

cases and deaths is increasing day by day. 

The restrictions to prevent the spread of the COVID-19 
pandemic have changed the way of life today. The use of 
mask-disinfectant has become routine, borders between 
countries have been closed, quarantine has been applied 
in many countries, cafe-restaurants, which are great means 
of socializing, have been closed. The time children and ado-
lescents spend at home has increased with the closure of 
schools and the introduction of distance education all over 
the world. At the same time, problems about mental health 
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in this group have been inevitable because of some rea-
sons; the decrease in physical activity time, the weakening 
of peer relationships and the decrease in time spent with 
friends, the increase in conflicts with parents, online educa-
tion difficulties. Although the disease progresses with mild-
er symptoms in children,[5] the effects of the virus on the 
developing brain are still unknown today, and it is thought 
that the neurodevelopmental and psychiatric effects of this 
situation will be elucidated in the following years.

The COVID-19 pandemic is not the first outbreak faced by 
humanity and will not be the last. In previous studies, it 
was shown that people had an increase in the frequency of 
psychiatric symptoms during the epidemics. Posttraumatic 
stress disorder (PTSD), anxiety, and depression symptoms 
was reported 10% to 18% in survivors of severe acute re-
spiratory syndrome (SARS) which is the first outbreak of 21st 
century.[6] Again in this period, a higher stress level was ob-
served in SARS survivors compared to the controls and this 
situation persisted after 1 year.[7] In a study, it was found that 
Ebola virus disease survivors had extreme somatization, de-
pression, anxiety, obsession-compulsion, hostility, phobic 
anxiety, paranoid ideation, bad sleep and appetite.[8]

Since the first days of the outbreak, it has been observed 
that there have been a lot of researches about mental 
health and it is thought that the number of studies will in-
crease considering the continuation of the pandemic. In 
this review, it was aimed to collect the studies about psy-
chiatric disorders and symptoms in children and adoles-
cents during the COVID-19 pandemic. 

Method
In order to evaluate studies about psychiatric disorders 
and symptoms in children and adolescents during the 
COVID-19 pandemic, articles published in the PubMed da-
tabase between January 2020 and 14 January 2021 were 
examined. The keywords used in the literature review were 
determined as follows: (covid-19 or coronavirus) and (psy-
chopathology or adhd or asd or ocd or depression or anxi-
ety or sleep) and (children or adolescents). In addition to 
studies with children and adolescents, studies conducted 
in the general population with sufficient data on adoles-
cents were also included. The article selection method is 
shown in Figure 1 with the PRISMA flow diagram.

Results

Depression and Anxiety

It has seen that there are many studies on depression and 
anxiety levels and predictive factors both these disease in 
children and adolescents during the pandemic. Although 

most of these studies were cross-sectional, there were also 
longitudinal studies evaluating pre- and post-pandemic 
period and studies evaluating the mental health of both 
children and parents. When considered on a country basis, 
it is striking that most of the researches were conducted in 
China where the disease first appeared. The detailed char-
acteristics of the studies are given in Table 1.

When studies evaluated, examining depression, anxiety and 
sleep problems together; the rate of depression, anxiety 
and insomnia in Chinese adolescents during the pandemic 
was 48.20%, 36.70% and 37.80%, respectively. Also, female 
gender, by the effects of the pandemic, the fear of COVID-19, 
were found to be associated with these symptoms. It was 
also found that high physical activity was associated with 
lower levels of depression, anxiety and insomnia symptoms.
[9] In one study, participants reported depressive, anxiety and 
insomnia symptoms respectively 45.7%, 34.4%, 34.9% and 
also COVID-19 related fear was found to be associated with 

Figure 1. PRISMA flow diagram.
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higher depression, anxiety and insomnia symptoms. Physi-
cal activity time was associated with lower depression and 
insomnia symptoms, inactivity like sitting time was associat-
ed with higher depression, anxiety, and insomnia symptoms.
[10] In a study evaluating adolescents, adults and healthcare 
professionals, adolescents reported moderate-severe de-
pressive symptoms (55%), anxiety (48%), suicidal thoughts 
and behavior (38%), PTSD (45%) and sleep problems (69%) 
more than adults. Loneliness, time spent on social media 
and exposure to COVID-19 news were found to be predic-
tors of depressive symptoms, suicidal ideation and behavior 
in adolescents.[11]

Depression, anxiety, and stress levels were examined to-
gether in four studies; depresssion, anxiety and stress 
rate was 22%, 26.9%, 26.4% respectively, and PTSD rate 
was 21.70 in high school students in China. Resilience and 
positive coping in high school students were found to be 
protective in terms of depression, anxiety and stres, posi-
tive coping was also found to be protective in dealing with 
trauma-related distress.[12] At the time of school closure, the 
three most common symptoms were depression (19.7%), 
anxiety (24.9%) and stress (15.2%). Participants were gener-
ally satisfied with life during school closures. Elderly classes 
were positively correlated with psychopathological symp-
toms and negatively associated with life satisfaction, while 
perceived benefit from home quarantine and parent-child 
discussions on COVID-19 were negatively correlated with 
psychopathological symptoms and positively correlated 
with life satisfaction. Among the participants who per-
ceived no benefit from home quarantine, those who ar-
gued with their parents about COVID-19 experienced less 
depression, anxiety, and stress.[13] In a study from Iran, qual-
ity of life was negatively correlated with Internet gaming 
disorder (IGD) and positive correlation was found between 
IGD, insomnia, depression, anxiety and stress with small to 
large effects.[14] The prevalence of depression, anxiety, and 
stress was found to be 17.66%, 15.54%, and 7.07%, respec-
tively. Mild to severe depression, mild to moderate anxiety, 
mild to severe stress were significantly associated with ad-
dictive Internet users and problematic Internet users.[15]

During COVID-19, 11.78% of adolescents reported de-
pression, 18.92% anxiety and 6.56% both depression and 
anxiety. Females and elder adolescents in sample found 
to be more depressed. Adolescents without companion 
on workdays were more likely to become depressed and 
anxious during COVID-19. Not surprisingly, physical ex-
ercise was associated with both depression and anxiety, 
and showed some protective effects for adolescent men-
tal health.[16] The prevalence of depressive symptoms was 
43.7% and anxiety symptoms was 37.4% during COVID-19 
outbreak in Chinese adolescents. Multivariate logistic re-

gression analysis revealed that female gender was a higher 
risk factor for depressive and anxiety symptoms. In terms of 
grades, senior high school students were under risk for de-
pressive and anxiety symptoms; the higher the grade, the 
higher the prevalence of depressive and anxiety symptoms.
[17] 22.6% and 18.9% of students reported depressive and 
anxiety symptoms respectively in Hubei province in home 
confinement. Depression scale scores were lower in the 
group who were not or less anxious about being infected 
with COVID-19 compared to the intensely worried group.[18] 
Depression and anxiety symptoms were found 44.5% and 
38% respectively in Chinese adolescents. Female gender, 
COVID-19 exposure and low social support were associ-
ated with higher symptoms of depression and anxiety.[19] 
In a study conducted with adolescent athletes, moderate 
to severe anxiety was found to be higher in females 43.7%, 
28.2% respectively. Depressive symptoms were found the 
highest in team sport individuals and the lowest in individ-
ual sport participants.[20]

When looking at studies that only about anxiety; in the 
study examining anxiety in older adolescents during the 
COVID-19 pandemic, the Self-Rating Anxiety Scale (SAS) 
overall mean score was 42.2±4.7, more than half of the SAS 
individual items achieved a high anxiety score, and as a 
result, the SAS total score reached an unusually high anxi-
ety score. The highest symptom of anxiety was difficulty in 
breathing. Somatic symptoms were appeared less severe 
and anxiety total scale scores appeared significantly higher 
in females than males.[21] The factors affecting anxiety in 
adolescents during home quarantine were investigated, 
state and trait anxiety scores were found 43.17±5.86 and 
51.53±5.19. A positive correlation was found between 
loneliness and the state and trait anxiety scores.[22] In the 
first 6 weeks of closure, adults and adolescents were evalu-
ated together, the higher outcome anxiety in female gen-
der suggested that there was a gender difference in anxiety 
due to pandemic In the adolescent sample, females and el-
der adolescents tended to worry about the consequences 
of the pandemic.[23] The prevalence of anxiety was deter-
mined to be 19% in adolescents during COVID-19 outbreak 
and adequate sleep time, moderate physical activity, par-
ticipating distance learning were found to be associated 
with less anxiety in adolescents. Also adolescents who were 
concerned about the COVID-19 outbreak were shown to be 
less anxious.[24] COVID-19-related anxiety was investigated 
by telephone interviews in children and adolescents with 
severe obesity, anxiety related to COVID-19 was reported 
32% of children. Most of the children with reported anxiety 
were afraid to be at increased risk for COVID-19 infection.
[25] The prevalence of anxiety during the pandemic was % 
19.4 in children. Social distancing without parents, number 



23EJMO

of people living in house and education level of parents 
were found to be associated with higher Children’s Anxiety 
Questionnaire scores.[26]

The relationship between cyberchondria and emotion 
regulation through the Internet and anxiety in parents and 
children during COVID19 was investigated. It was found 
that girls reported higher anxiety (

X

 =49.68) than boys (X

 =41.99). It was shown that the more adolescents' emo-
tion regulation over the Internet, the higher they experi-
ence anxiety. Accordingly, higher parental distress was 
associated with lower adolescent anxiety, while increased 
parental compulsion and anxiety was associated with in-
creased adolescent anxiety.[27] The prevalence of depres-
sion was found to be 39.5% in a study conducted with 
female adolescents during the outbreak period. Female 
adolescents, ages between 15-18, not participating in dis-
tance education, not worrying about COVID-19, have less 
than 6 hours sleep time and less than 30 minutes physical 
activity were found to be risky for the development of de-
pression.[28] After the 8 weeks peer education intervention 
programme in adolescents, SAS scores of the intervention 
group were better than the control group. Also, the Self-
rating Depression Scale scores of both groups decreased, 
but the effect was more important in the intervention 
group than control group. Finally, after 2 months of inter-
vention the total Pittsburgh sleep quality index scores of 
both groups decreased, but the effect was more important 
in the intervention group than in the control group.[29] To-
tal PTSD score was found to be positively correlated with 
Generalized Anxiety Scale (GAD) scores, perceived threat 
and stigma in children and adolescents. Also it was found 
that, intrusion was negatively correlated with avoidance 
and positively correlated with GAD and perceived threat.[30]

7 studies compared the period before and after the pan-
demic. In a longitudinal study involving adolescents and 
young adults, the participants showed increased symp-
toms of generalized and social anxiety. The percentage of 
participants with clinically elevated generalized anxiety, 
social anxiety, panic/somatic symptoms and depression 
during COVID-19 was 40.4%, 29.5%, 18.2% 10.4%, respec-
tively. In addition, increased panic/somatic and depressive 
symptoms were detected in females. Increased COVID-19 
concern was found to be associated with increased de-
pressive symptoms. Also greater COVID-19 confinement 
concern was associated with increased generalized anxiety 
and decreased social anxiety symptoms.[31] In senior high 
school students, the depression rate (Patient Health Ques-
tionnaire-9 score ≥11) increased from 48.5% to 63.8% and 
the anxiety rate (GAD-7 score ≥11) increased from 23.8% to 
49.5% during the lockdown compared to before confine-
ment.[32] One study found that participants experienced an 

increase in internalization symptoms from 3 months before 
the pandemic to 2 most recent weeks during the pandem-
ic. If executive control network, which supports the cogni-
tive processes that help manage difficulties and regulate 
emotions successfully in stressful situations, coherence 
was low in early maturing youth, internalization symptoms 
were higher.[33] The depression rate in children was found to 
be increased with moderate to large effect (Revised Child 
Anxiety and Depression Scale (RCADS) depression scores 
were on average 0.74 higher), when compared before and 
during lockdown period, no significant change was found 
in RCADS anxiety subscale and Strengths and Difficul-
ties Questionnaire (SDQ) emotional problems subscale.[34] 
When it was compared 12 months before pandemic and 
2 months into the pandemic, an increase in depression 
and anxious symptoms was found in adolescents, and it 
was prominent in females. Also there was a decrease in 
life satisfaction especially in girls.[35] A small significant in-
crease in depression, anxiety symptoms and loneliness was 
found in a study comparing before and after the pandemic. 
Perceived social and emotional changes which related to 
the friendship and family dynamics were found to be as-
sociated with increased depressive and anxiety symptoms 
and loneliness compared to pre-pandemic.[36] In the study 
conducted before and after the closing of schools into the 
pandemic, it was determined that the Children's Depres-
sion Inventory-Short Form (CDI-s) scores decreased when 
the schools were closed (3.90) compared to before (4.19). 
School closure was found to be associated with increased 
screen time.[37]

Four studies evaluated children and their parents together. 
The problems identified by the caregiver for their children 
were mostly related to misbehavior (35%), anxiety/stress 
(24%), social isolation (23%), depression (20%), and academ-
ics (17%) and these symptoms were positively correlated 
with the number of children at home. Depression, anxiety-
stress-related problems were mostly reported in elder ado-
lescents.[38] It was shown that internalization symptoms 
increased in both parents and children in the period com-
pared to the onset of the pandemic (elevated depression 
percentage 24.2%, anxiety 26.4% for children) and factors 
such as demographic characteristics and fear of COVID-19 
contagion were risk factors for internalization symptoms in 
both groups.[39] For children, 1.84% experienced moderate 
anxiety, 2.22% experienced depression and 3.16% met the 
diagnostic criteria for PTSD, intense media exposure was 
found as a risk factor for anxiety and PTSD in children, and 
it was reported that children and their parents did not have 
severe psychological complaints in the region where the dis-
ease was not intense.[40] Greater child anxiety was found to 
be associated with greater parental anxiety, which increased 
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the use of technology and social media in children.[41]

Adolescents' use of social media as a coping method in the 
lockdown period was evaluated, it was found that anxious 
adolescents use social media more to actively deal with the 
crisis and to communicate with others. Anxiety and lone-
liness were found negatively associated with happiness. 
Although the humorous coping method was positively re-
lated to happiness, it was shown that it was not affected by 
loneliness and anxiety.[42]

During the COVID-19 pandemic, a relationship was found 
between psychiatric disorders and various risk factors such 
as the area of residence, stay away from parents, crowded 
family life, the economic status of the family, and the num-
ber of siblings. The depression, anxiety, and sleeping disor-
der scores were higher for a child whose family lived in the 
urban areas (63.3%). The child had higher mental health 
disturbance scores who had higher corona positive rela-
tive/neighbor. The higher the number of parents who need 
to go to the workplace (25%), the smoking habit (35.7%) 
and the chance of losing their job (28.6%), the higher the 
child's depression, anxiety and sleep disorder scores. The 
score was also higher for the child who frequently quar-
reled with each other, the child watching cartoons and 
playing the game using a smartphone or other electronic 
device for 2-4 hours a day, and the child whose parents did 
not take any action to keep them busy.[43] When the effect of 
being an only child in the pandemic was examined, 35.2% 
of only children and 38.8% of non-only children reported 
depression symptoms, while 20.5% and 24.7%, respectively 
reported anxiety symptoms. Depression and anxiety symp-
toms were more common in non-only children compared 
to those with only child. Exposure to COVID-19 was identi-
fied as a risk factor for depression and anxiety in those who 
are not the only children. While resilience and parent-child 
relationship were protective in both groups for depression 
and anxiety, emotional abuse was found to be a risk factor.
[44] Being exposed to excessive maltreatment during child-
hood was found to be associated with more posttraumatic 
stres symptoms (PTSS) and anxiety during the pandemic. 
Also the fear of exposure to COVID-19 was significantly as-
sociated with PTSS and anxiety.[45] Anxiety symptoms were 
found to be higher in children living in Wuhan compared to 
other regions of China.[46]

Sleep Problems

Depression and anxiety appear to be associated with sleep 
problems during the COVID-19 outbreak. Also there are 
studies that examine sleep problems and screen exposure 
together. The closure of schools and the increase in the time 
spent at home may have caused both an increase in the 
amount of sleep and a prolonged exposure to the screen. 

During the COVID-19 pandemic, 34.2% of the parents re-
ported that their children's tendency to sleep increased, 
and 69.3% reported that Internet use increased.[47] The 
study found that during the COVID-19 pandemic, screen 
exposure and sleep time increased. Screen time was 
2.0±1.6 h/day before confinement and 4.9±2.3 h/day dur-
ing confinement. These measuurement was 9.1±1.2 h/
day and 9.3±1.6 h/day for sleep time.[48] In the early stages 
of the pandemic, physical activity and sleep quality were 
found to be reduced. Screen time was 3.05±1.92 h/day and 
sleep time was 11.01±1.86 and they were both increased 
when compared before the pandemic.[49] When lifestyle 
changes compared before and after the confinement, the 
prevalence of children with screen exposure time for more 
than 2 hours a day increased from 66% to 87.7%, and it was 
found that the amount of sleep increased both weekdays 
and weekends.[50] A study conducted in 3 European coun-
tries found increased screen time, decreased physical ac-
tivity and increased sleep time. >40% of children were ir-
ritable, and ~1/3 argues with the family more than before 
confinement. Level of anxiety, mood, sleep, nutrition, be-
havior and cognitive changes were found to be higher in 
boys compared with girls.[51]

Compared to 2018 during pandemic, it was observed pre-
school children had later sleeping and waking times, there 
was an increase in the amount of sleep, and nap dura-
tions was shorter.[52] In adolescents, the amount of sleep 
increased by 58 minutes and naps decreased at the end 
of the period of stay at home compared to the pre-quar-
antine period.[53] When the time schools were open and 
the pandemic was compared in adolescents, prolonged 
sleep duration, increased sleep quality, decreased daytime 
sleepiness were found.[54] There was significantly decrease 
of regular napping in adolescents; the number of naps was 
421 in pre-lockdown, and two months of stay at home it 
was reported as 28.[55]

The prevalence of insomnia symptoms during the CO-
VID-19 pandemic was 23.2%. Binomial logistic regression 
analysis revealed that female gender and urban residency 
were larger risk factors for insomnia symptoms. Depression 
or anxiety were risk factors for insomnia symptoms; how-
ever, both subjective and objective social support were 
protective factor against insomnia symptoms. Addition-
ally, anxiety and depression symptoms were mediators of 
social support and insomnia symptoms.[56] In the study in-
vestigating vulnerability and resilience after school closure, 
children on average slept for 10.76 h, exercised for around 
1 h, and used electronic devices for 2.31 h per day. The SDQ 
scores were higher in children with special education needs 
and health problems, and children whose parents with 
mental disorder or divorced. Sleep delay, insufficient sleep, 
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excessive use of electronic devices were found to be associ-
ated with high parental stress and psychosocial problems 
in the preschool children. The delay in bed time and the 
duration of using electronic devices for gaming were found 
to be positively associated with SDQ and Perceived Stress 
Scale scores in all age groups.[57]

Neurodevelopmental Disorders and Behavioral 
Problems

Behavioral problems have increased in children with neu-
rodevelopmental disorders such as Autism spectrum dis-
order (ASD) and Attention deficit hyperactivity disorder 
(ADHD) during the pandemic period due to reasons for ex-
ample; the closure of schools, restriction of outdoor activi-
ties, and disruption of the special education process.

There are 3 studies examining children and adolescents 
with ASD during this period. Children with ASD became 
more aggressive (55%), their tics increased or new tics ap-
peared (26%),  their communication skills worsened (29%) 
and had a change in sleep and appetite (44% and 33% 
respectively) according to their parents. Increased stereo-
typies, aggression, hypersensitivity, behavioral problems, 
sleep and nutritional changes in autistic patients were eval-
uated as COVID-19 related PTSD-like symptoms. Sleep time 
was decreased compared to the before of the pandemic.
[58] During pandemic, patients with ASD had more intense 
(35.5%) and more frequent (41.5%) behavioral problems. 
Individuals with ASD with pre-existing behavioral prob-
lems were 1.67 times more likely to exhibit more frequent 
behavioral problems than those without previous behav-
ioral problems.[59] In a report with nine adolescents with 
ASD, when it was compared before and during the pan-
demic, screen time increased on weekdays (3.69 vs 6.25) 
and weekends (5.94 vs. 7.39), and no change was detected 
in sleep duration.[60]

It was determined that problems related to sleep, screen ex-
posure, and adaptation to distance education increased in 
children and adolescents with ADHD. Average of children's 
ADHD behaviors worsened significantly during the COV-
ID-19 outbreak compared to their normal state and overall 
mood and study time of children, mood states of parents 
were found to be predictive for ADHD behavior in children.
[61] Adolescents with ADHD had less routine and more dis-
tant learning difficulties than those without. In this group, 
having less routine, negative affect, and concentration dif-
ficulties due to COVID-19 were found to be associated with 
difficulties in the distance education process.[62] When the 
group with ADHD was compared with the pre-pandemic 
period, exercise, time spent out and pleasure from activi-
ties decreased, television, social media use, gaming, de-

pressive mood and loneliness increased.[63] ADHD patients 
with high to moderate severity showed significant im-
provement rates in many emotional mood and behavioral 
dimensions, although they maintained greater stability in 
their severity before and during lockout. Patients with pre-
viously low intensity of these behaviors worsened signifi-
cantly in almost all dimensions with exception of anxiety 
and, only among adolescents, of sadness during lockout.
[64] Sleep problems were found to be the full mediating fac-
tor in the relationship between Children's Impact of Event 
Scale (CRIES-8) scores and the severity of ADHD symptoms 
and between Children's Chronotype Questionnaire scores 
and severity of ADHD symptoms in children during COV-
ID-19 confinement. A mild positive correlation was found 
between CRIES-8 and Children’s Sleep Habit Questionnaire 
scores.[65]

A study found 14.2% of the total research subject at risk on 
total difficulties problems; 38.1% of adolescent was at risk 
on peer-relationship problems, 28.3% at risk on pro-social 
behavior problems, 15% at risk on conduct behavior and 
10.6% at risk on emotional problems during school closure. 
The associations between having health or mental health 
information during the COVID-19 pandemic and conduct 
behavior; subjective perception of anxiety linked to COV-
ID-19 and pro-social behavior problems; parental support 
during the pandemic and total difficulties and pro-social 
problems; friend support during pandemic and conduct 
behavior; friend support during pandemic and pro-social 
behavior problems were found statistically significant in a 
study.[66] Behavioral and psychological interaction of par-
ents and children during the COVID-19 period was exam-
ined in children, increased conduct problems, emotional 
symptoms, hyperactivity/inattenion issues were detected 
independently of the mother's working status. According 
to the multiple regression analyze, children's inhibitory self 
control was found to be associated with both their own 
and their parents' sleep quality.[67] The prevalence of total 
difficulty was 8.2%, and conduct problems, peer problems, 
hyperactivity-inattention, emotional problems, prosocial 
problems were 7.0%, 6.6%, 6.3%, 4.7%, 10.3%, respectively 
in school-aged children during quarantine. Also children 
with physical activity had less attention deficit hyperac-
tivity problems compared to those who did not exercise.
[68] The findings from study in India revealed that 73.15% 
and 51.25% of the children, respectively, showed increased 
irritation and anger symptoms; 18.7% of the parents men-
tioned depression and 17.6% anxiety symptoms about 
their children during lockdown.[69] According to the SDQ 
scale, it was shown that the scores of conduct, peer, pro-
social and total problems increased during the lockdown 
period. It was found that worsening of adolescents mental 
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health was associated with unhealthy activities, deteriorat-
ing relationships and dysfunctional parental attitudes.[70] 
In a study investigating the effect of online homeschool-
ing on children, parents and teachers, parental-rated SDQ 
results showed that 17.6% of students were suspected of 
having emotional or behavioral problems, and lower grade 
students were considered more vulnerable than higher 
grade students. As noted in the SAS results, only 9.6% of 
the parents and 17.2% of the teachers reported a high level 
of anxiety for children.[71]

In children with neurodevelopmental disorders, parents 
reported that 81.6% of children viewing more television 
and digital media, 43.6% of them had reduced sleep qual-
ity, and 18.8% of the parents stated that a higher dose of 
medication was needed.[72]

Obsessive-Compulsive Disorder (OCD)

There are 4 studies with OCD during the pandemic period. 
While 3 studies reported worsening of symptoms in chil-
dren and adolescents with OCD, one study did not report 
a significant worsening of OCD symptoms. More than half 
of the children and adolescents reported an increase in 
symptom severity according to both Children's Yale-Brown 
Obsessive Compulsive Scale (CY-BOCS) and Clinical Global 
Impression–Severity Scale, and 22 subjects had at least a 
30% increase in total CY-BOCS scores during the pandemic 
period. The most common symptoms of OCD, both before 
and during the pandemic, were contamination obsessions 
and cleaning/washing compulsions. During the pandemic, 
there was a significant increase in the frequency of contam-
ination obsessions and cleaning/washing compulsions.[73]

In the study in which OCD patients were divided into two 
groups as clinical and survey, in both groups, but most 
pronounced in the survey group, participants experienced 
worsening of OCD, anxiety, and depressive symptoms. 
The exacerbation of OCD was associated with worsening 
anxiety, depressive symptoms, and the extent of avoid-
ance behavior. For both groups, OCD aggressive symptoms 
predicted a significant worsening. The poor basic insight 
tended to predict that the symptom was getting worse. 
The worsening was most pronounced in children whose 
symptoms started at an early age and had a family history 
of ADHD.[74]

Fear of COVID-19 exerts a strong influence on adolescents 
with OCD. Experimental avoidance, depression, and anxi-
ety had positive and significant predictive coefficients. Fear 
of COVID-19 positively predicted emotional reactivity, and 
emotional reactivity was highly correlated with experimen-
tal avoidance, depression and anxiety.[75] In the study con-
ducted during the first wave of pandemic in Israel, no sig-

nificant worsening was found in the symptoms of children 
and adolescents with OCD.[76]

Discussion
In this review, the studies about prevalence of psychiatric 
diseases and symptoms in children and adolescents dur-
ing the COVID-19 pandemic, the impact of the outbreak 
on these diseases, risk factors and protective factors were 
evaluated. 38 of studies were about depression and anxi-
ety, 11 studies were related to sleep problems, 15 of them 
were about neurodevelopmental disorders and behavioral 
problems, and finally the number of studies associated 
with OCD was 4. The scales were mostly filled by the indi-
viduals themselves or their parents, and sometimes teach-
ers' observations were taken. Although the majority of the 
studies were cross-sectional online survey studies, there 
were also longitudinal studies that evaluate before and af-
ter the pandemic. 

Considering the most researched diseases depression and 
anxiety; studies found the prevalence for depression vary-
ing from 2.22% to 63.8%.[9-13,17,31,32,40] For anxiety, this rate 
was reported as 7.50% to 49.5%.[15,17-19,32] It is possible that 
this difference was caused by the fact that the regions of 
studies were different, they were conducted in different 
periods of the pandemic, and the assessment instruments 
were variable. According to datas of longitudinal studies, 
the increased rates of depression and anxiety during the 
pandemic period are important in terms of the negative 
impact of the epidemic on mental health. It was stated that 
depression and anxiety rates were reported more frequent 
in females than males,[9,16,17,19] like previous researches,[77-79] 
and older adolescents.[16,23,38] Increased duration of physical 
activity was protective against the development of depres-
sion and anxiety.[9,10,16,24,28] Fear of COVID-19 also appears to 
be one of the risk factors for the development of depres-
sion and anxiety. Factors such as frequent exposure to the 
coronavirus news, obtaining information from unreliable 
sources, having a relative who had the disease or died due 
to COVID-19, and the uncertainty of the period can increase 
the fear about the disease. Positive coping, resilience, par-
ent-child relationship and social support seemed to be pro-
tective factors against depression and anxiety[12,19,44] while 
living urban areas, emotional abuse and being non-only 
children were risk factors.[43,44]

It was shown in many studies that the amount of sleep and 
screen time increased during the pandemic. There could 
be more than one reason for this situation. With the clo-
sure of schools and transition to distance education, some 
changes have occurred in the routines of children and ad-
olescents. Along with later sleep and wake up times, the 
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sleep duration also increased, and some studies reported 
that the amount of daytime naps decreased.[52,53] With the 
online education, the duration of Internet use of children 
has been increased and the time spent at home has con-
tributed to increase of screen time. Increased screen time 
and intensive Internet use are not only associated with psy-
chiatric disorders such as, depression and anxiety but also 
important for developing physical problems like increased 
risk of obesity[80] and posture disorders.[81]

It has been observed that there was an increase in behav-
ioral problems with pandemic in children and adolescents 
with neurodevelopmental disorders. Sleep quality of chil-
dren was impaired, the screen time increased, and some 
families needed higher drug doses.[72] Disruption of the 
special education process and changes in routines can be 
shown as the reason for this in ASD patients, while factors 
such as increased time spent at home and restriction of 
physical activity have increased these problems in ADHD 
patients who are prone to behavioral problems, anger and 
irritability. Also in the normal population, parents reported 
more behavioral and emotional problems in their children. 

OCD is another topic worth exploring during this period. 
Knowing that COVID-19 is a rapidly transmitted viral dis-
ease when hygiene rules are not observed, seems to have 
caused an increase in avoidance and compulsions in OCD 
patients during the pandemic.

Conclusion
The ongoing COVID-19 pandemic is causing serious men-
tal health problems in growing children and adolescents. 
Closure of schools in most countries, continuation of re-
strictions, and unpredictability of how long the process 
will continue increase these problems. Considering that 
the physical, mental and economic effects of the pandemic 
will seriously affect people's life not only now but also in 
the coming years. Taking the most appropriate precautions 
considering all these effects to improve mental health such 
as taking protective preventions, making new regulations 
for education and training, organizing psychosocial inter-
vention support programs, ensuring controlled activity, 
providing correct information to reduce anxiety as well as 
correcting false-known facts about the pandemic will be 
important in terms of children and adolescents' cognitive, 
emotional and social development.
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Table 1. The characteristics of the studies about psychiatric disorders in children and adolescents during COVID-19 pandemic

Study	 Country	 Participants	 Study Design	 Measures
			   Mean age±SD
			   M/F

(9)		 China	 15.26±0.46	 Cross-sectional	 FCV-19S
			   1007/787		  YSIS
					     PHQ-9
					     GAD-7
					     IPAQ-SF
(10)	 China	 15.26±0.46	 Cross-sectional	 FCV-19S
			   556/409		  YSIS
					     PHQ-9
					     GAD-7
					     IPAQ-SF
(11)	 United States	 15.8±1.4	 Cross-sectional	 PHQ-9
			   117/ 466		  GAD-7
					     PC-PTSD-5 
					     SITBI
					     ICG-RC
(12)	 China	 15.56±1.89	 Cross-sectional	 BRS
			   528/497		  CSQ 
					     IES 
					     DASS-21
(13)	 China	 11.86 ± 2.32	 Cross-sectional	 DASS-21
			   2216/2126	
(14)	 Iran	 15.51±2.75	 Cross-sectional	 IGDS9-SF
			   853/659		  ISI
					     DASS-21
					     PedsQL
(15)	 China	 12.34±4.67 	 Cross-sectional	 IAT
			   1057/993		  DASS-21
(16)	 China	 531/505	 Cross-sectional	 DSRS-C
					     SCARED
(17)	 China	 median age: 16	 Cross-sectional	 PHQ-9
			   3753/4326		  GAD-7
(18)	 China	 1012/772	 Cross-sectional	 CDI-S
					     SCARED
(19)	 China	 median age: 16	 Cross-sectional	 PHQ-9
			   3343/3859		  GAD-7 
					     SSRS
(20)	 United States	 16.3±1.2	 Cross-sectional	 PHQ-9
			   6117/6885		  GAD-7
					     PedsQL
(21)	 Italy	 17.9±1.2	 Cross-sectional	 SAS
			   64/84		  EAQ
(22)	 Turkey	 16.83±1.66	 Cross-sectional	 STAI‐S
			   227/518		  UCLA loneliness scale
(23)	 United Kingdom	 13.42±6.25	 Cross-sectional	 PAS
			   349/349		  K6
(24)	 China	 9744 participants	 Cross-sectional	 GAD-7
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Study	 Country	 Participants	 Study Design	 Measures
			   Mean age±SD
			   M/F

(25)	 Netherlands	 median age: 10.5 	 Cross-sectional	 PedsQL
			   36/39
(26)	 Brazil	 8.84±2.05	 Cross-sectional	 CAQ
			   132/157		  NRS
(27)	 Turkey	  14.63±2.04	 Cross-sectional	 STAI
			   62/93
					     Emotion Regulation
					     Subscale of Dysfunctional
					     Internet Usage 
Questionnaire
(28)	 China	 median age: 15	 Cross-sectional	 CES-D
			   4805 female	 Randomized Controlled Trial	 SAS
(29)	 China	 Intervention group: 15.2±2.1		  SDS
			   40/30		  PSQI
			   Control group: 15.3±2.4
			   39/32
(30)	 China	 12.80±1.64	 Cross-sectional	 CRIES-8
			   489/683		  GAD-2
					     CCSS
(31)	 United States	 17.49±1.42	 Longitudinal	 CDI
			   156/295		  SCARED 
(32)	 Greece	 138/304	 Longitudinal	 GAD-7
					     PHQ-9
(33)	 United States	 16.54±1.30 (COVID-19)	 Longitudinal	  Youth Self-Report
			   11.29±0.92 (before		  CRISIS
			   the pandemic) 36/49		  Cumulative ELS Severity
(34)	 United Kingdom	 School group:	 Longitudinal	 SDQ
			   8.7± 0.63 (baseline)		  Emotional Problems 	
					     subscale
			   10.5 0.74 (lockdown)		  RCADS short form
			   Lab group:
			   22/32
			   8.5±0.66 (baseline)
			   9.4±0.78 (lockdown)
			   58/56
(35)	 Australia	 14.4±0.5	 Longitudinal	 SMFQ-C
			   122/126		  SLSS
					     Generalized Anxiety subscale
					     Newly developed
					     measurement for
					     COVID-19 related distress
(36)	 United States	 15.24±1.69	 Longitudinal	 CDI-S
			   407 participants 50% female
			   Generalized Anxiety subscale
(37)	 China	 3042 (first survey)	 Longitudinal	 CDI-S
			   2427 (second survey)
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Study	 Country	 Participants	 Study Design	 Measures
			   Mean age±SD
			   M/F

(38)	 United States	 8.21±4.94	 Cross-sectional	 BFS
			   133 participants		  GAD-7
					     PHQ-8
					     TPA
(39)	 Italy	 10.07±2.52	 Cross-sectional	 IES-R
			   372/349		  HADS
					     CBCL/ 6-18
(40)	 China	 10.56±1.79	 Cross-sectional 	 SAS
			   734/626		  CES-DC
					     SDS
					     PCL-5
(41)	 United States	 7.69±5.64	 Cross-sectional	 PHQ-4
(42)	 Belgium	 15.51±1.59
			   2165 participants 66.6% girls	 Cross-sectional	 GAD-7
					     RULS-6
					     Brief-Coping Scale
(43)	 Bangladesh	 N/A	 Cross-sectional	 RCADS
					     GAD-6
					     SCAS-P
					     CBCL
(44)	 China	 14.33±1.101	 Cross-sectional	 PHQ-9
			   5598/5582		  GAD-7
					     CTQ
					     CD-RISC
(45)	 China	 6196 participants	 Cross-sectional	 PCL-5
					     SAS
(46)	 China	 3713/4059	 Cross-sectional	 S-EMBU
					     PHQ-9 
					     GAD-7
(47)	 Turkey	 597 participants	 Cross-sectional	 KINDL
(48)	 Spain	 9.6±3.9	 Longitudinal	 four questions included
			   437/423		  in the survey in relation to
					     four HRBs (i.e.,
					     physicalactivity, screen
					     exposure, sleep time, and
					     fruit and vegetable
					     consumption
(49)	 Chile	 3.1±1.38	 Cross-sectional	 Sleep quality was assessed
			   1597/1560		  with a Likert scale
(50)	 Spain	 Before pandemic	 Longitudinal	 YAP
			   12.1±2.4 
 			   291 participants
			   47.8% girls, 
			   During pandemic: 
			   12.0±2.6 
			   113 participants 
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Study	 Country	 Participants	 Study Design	 Measures
			   Mean age±SD
			   M/F

			   48.7% girls 	
(51)	 Italy	 9.15±4.27
		  Spain	 781/699	 Cross-sectional	 Newly developed
		  Portugal			   questionnaire
(52)	 China	 220/216 (2018 sample)	 Longitudinal	 CSHQ
			   791/828 (COVID-19 sample)	
(53)	 United States	 1740/1338	 Prospective	 the newly designed
		  United Kingdom			   sleep-wake patterns
		  Australia			   questionnaire
		  Canada
		  Israel
		  Germany
		  France
		  Ukraine
		  Russia
		  India
		  Uzbekistan 
(54)	 Canada	 13.5±1.9	 Qualitative	 One-on-one semi-structured
			   13/32		  phone interviews
(55)	 United States	 373/454	 Prospective	 sleep-wake patterns
		  Israel			   questionnaire
(56)	 China	 17.41±2.70	 Cross-sectional	 PSQI
			   5009/6826		  PHQ-9 
					     GAD-7
					     SSRS
(57)	 China	 6.50 ±2.84	 Cross-sectional	 CPCIS
			   14970/14140		  SDQ
					     PSS
					     PedsQL
(58)	 Turkey	 13.96±6.1	 Cross-sectional	 ABC
			   72/15		  PSQI
					     BAI
(59)	 Italy	 13±8.1	 Cross-sectional	 survey consisted of
			   527 participants		  40 questions
(60)	 United States	 16.87±1.36	 Observational study	 survey that contained
			   8/3		  items measuring health
					     behaviors adapted from the
					     National Survey of Children’s
					     Health
(61)	 China	 9.43±2.39	 Cross-sectional 	 CSDC
			   194/47		  SNAP-IV parent form
(62)	 United States	 132/10	 Cross-sectional 	 HACS
					     ARQ
					     CASPE
(63)	 Australia	 11±3.09	 Longitudinal	 CRISIS
			   213 participants
			   76.4% males
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Study	 Country	 Participants	 Study Design	 Measures
			   Mean age±SD
			   M/F

(64)	 Italy	 11.52±3.17	 Cross-sectional 	 CBCL
			   847/145
(65)	 Turkey	 10.09±2.23	 Cross-sectional	 CCQ
			   53/23		  CSHQ
					     CRIES-8 
					     T-DSM-IV-S
(66)	 Indonesia	 14.07±2.18	 Cross-sectional	 SDQ
			   60/53	
(67)	 Italy	 4.10±0.92	 Cross-sectional 	 PSQI
			   128/117		  SDSC
					     BRIEF-P
					     SDQ-P
					     DERS
(68)	 China	 9.81±1.44	 Cross-sectional	 SAS
			   707/557	 SDQ
(69) 	 India	 179/131	 Cross-sectional	 newly developed 		
					     questionnaire
(70)	 Spain	 13.9 ± 0.28	 Longitudinal	 SDQ
			   109/117	
(71)	 China	 11.0±1.7	 Cross-sectional	 SAS
			   380/358		  SDQ
(72)	 Australia	 9.7±3.8	 Cross-sectional	 Newly developed
			   202/100	 questionnaire
(73)	 Turkey	 13.62±2.72	 Cross-sectional	 CGI-S
			   34/27		  CY-BOCS
(74)	 Denmark	 Clinical group	 Cross-sectional	 Newly developed
			   14.89±2.66		  questionnaire
			   24/41
			   Survey group
			   14.14±2.79
			   12/25
(75)	 Turkey	 16.40±2.14	 Cross-sectional	 OCI-CV
			   598 participants		  ERS
			   61.10% female		  RCADS
					     FCV-19S
					     MEAQ
(76)	 Israel	 14.2±3.0	 Follow-up	 OCI-CV
			   19/10		  CGI-S
					     CGI-I

ABC: Aberrant Behavior Checklist; ARQ: Adolescent Routines Questionnaire; BAI: Beck Anxiety Inventory, BFS: Behavior and Feelings Survey, BRIEF-P: 
Behavior Rating Inventory of Executive Functions—preschool version, BRS: Brief Resilience Scale, CAQ; scores 4–12: Children’s Anxiety Questionnaire, 
CASPE: COVID-19 Adolescent Symptom and Psychological Experience Questionnaire, CBCL/ 6-18: Child Behavior Checklist, CCQ: Children's Chronotype 
Questionnaire, CCSS: Chinese Courtesy Stigma Scale, CDI: Children's depression inventory, CDI-S: Children's Depression Inventory-Short Form, CD-RISC: 
Connor-Davidson Resilience Scale, CES-D: Center for Epidemiological Studies Depression Scale, CES-DC: Center for Epidemiologic Studies Depression Scale 
for Children, CGI-I: Clinical Global Impression-Improvement Scale, CGI-S: Clinical Global Impression–Severity Scale, CPCIS: Chinese Parent–Child Interaction 
Scale, CRIES-8: Children's Impact of Event Scale, CRISIS:  CoRonavIruS Health Impact Survey,  CSDC: Child Stress Disorders Checklist, CSHQ: Children’s Sleep 
Habit Questionnaire,  CSQ: Coping Style Questionnaire, CTQ: Childhood Trauma Questionnaire, CY-BOCS: Children's Yale-Brown Obsessive Compulsive Scale, 
DASS-21: Depression Anxiety Stress Scale,  DERS: Difficulties in Emotion Regulation,  DSRS-C: Depression Self-Rating Scale for Children,
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EAQ: Emotion Awareness Questionnaire, ELS: Early Life Stress, ERS: Emotional Reactivity Scale, F: Female, FCV-19S : Fear of COVID-19 Scale, GAD-7:  
Generalized Anxiety Disorder scale,  HACS: Home Adjustment to COVID-19 Scale, HADS: Hospital Anxiety and Depression Scale, HRB: Health-Related 
Behaviors, IAT:  Internet Addiction Test, ICG-RC: Complicated Grief‐Revised for Children IES: Impact of Event Scale, IES-R: Impact of Event Scale-Revised, 
IGDS9-SF: Internet Gaming Disorder Scale-Short Form, IPAQ-SF: International Physical Activity Questionnaire Short Form, ISI: Insomnia Severity Index, K6:  
Kessler Psychological Distress Scale, KINDL: Generic health-related quality of life questionnaire for children (Kid-KINDL) for ages of 7–13, M: Male, MEAQ: 
Multidimensional Experiential Avoidance Questionnaire, NRS; scores 0–10: Numerical Rating Scale,  OCI-CV: Obsessive-Compulsive Inventory-child version, 
PAS: Pandemic Anxiety Scale, PC-PTSD-5: Primary Care PTSD Screen for DSM-5, PCL-5: PTSD Checklist for DSM-5, PedsQL: Pediatric Quality of Life Inventory 
4.0,  PHQ-9: Patient Health Questionnaire,  PSQI : Pittsburgh sleep quality index,  PSS: Parental Stress Scale RCADS:  Revised Child Anxiety and Depression 
Scale, RULS-6: 6‐item Revised UCLA Loneliness Scale, SAS: Self-Rating Anxiety Scale, SCAS-P: Spence Child Anxiety Scale for Parents, SCARED: Screen for Child 
Anxiety Related Disorders, S-EMBU: Short Egna Minnen Beträffande Uppfostran,  SD: Standard Deviation, SDQ: Strengths and Difficulties Questionnaire, 
SDQ-P: Strengths and Difficulties Questionnaire—Parent version,  SDS: Self-rating depression scale, SDSC: Sleep Disturbance Scale for Children, SITBI: Self-
Injurious Thoughts and Behavior Interview, SLSS: Student’s Life Satisfaction Scale, SMFQ-C: Short Mood and Feelings Questionnaire—Child Version, SNAP-IV: 
Swanson, Nolan, and Pelham scale, Social Support Rate Scale, STAI‐S:  State Anxiety Inventory,  T-DSM-IV-S: The Turgay DSM-IV Disruptive Behavior Disorders 
Rating Scale, TPA: Top Problems Assessment,  YAP: The Youth Activity Profile” questionnaire, YSIS: Youth Self-Rating Insomnia Scales.




