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ABSTRACT
Introduction  To control the spread of COVID-19, 
mitigation strategies have been implemented globally, 
which may have unintended harmful effects on child and 
adolescent mental health. This study aims to synthesise 
the indirect mental health impacts on children and 
adolescents globally due to COVID-19 mitigation strategies.
Methods  We included relevant reviews from MEDLINE, 
Embase, PsycINFO, LILACS, CINAHL, The Cochrane Library 
and Web of Science until January 2022 that examined 
the impact of COVID-19-related lockdown and stay-at-
home measures on the mental health of children and 
adolescents. Data extraction and quality assessments were 
completed independently and in duplicate by BC and LH. 
A Measurement Tool to Assess Systematic Reviews-2 was 
used to assess the methodological quality.
Results  Eighteen systematic reviews, comprising 366 
primary studies, found a pooled prevalence of 32% for 
depression (95% CI: 27 to 38, n=161 673) and 32% 
for anxiety (95% CI: 27 to 37, n=143 928) in children 
and adolescents globally following COVID-19 mitigation 
measures. Subgroup analyses also uncovered important 
differences for both depression and anxiety by World 
Health Organization regions with few studies from Africa 
and relative high burden of anxiety and depression in the 
Eastern Mediterranean region.
Conclusions  Our findings reveal a high prevalence 
of depression and anxiety in children and adolescents 
during the COVID-19 pandemic, globally, compared with 
prepandemic estimates. These findings highlight the 
urgency for governments and policymakers to strengthen 
mental health systems in the COVID-19 recovery, 
especially in low-and middle-income countries where 
compounding psychological stress, access and affordability 
of care and discrepant reporting of mental health in this 
population remains a challenge. We also provide insight 
into how to alter mitigation strategies to reduce the 
unintended negative consequences for the health and well-
being of children and adolescents in future pandemics.
PROSPERO registration number  CRD42022309348.

INTRODUCTION
Children and adolescents, aged 0–19 years, 
comprise over 1.9 billion of the world’s popu-
lation, with the vast majority living in low-and 

middle-income countries (LMICs).1 This life 
stage is characterised by rapid biological, 
emotional and social development, often 
including risk-taking, emotional-influence 
and independence-seeking behaviours.2 3 
To make a healthy transition to adulthood, 
children and adolescents must have access 
to health education, quality health services, 
including sexual and reproductive, and 
supportive environments—at home, in 
communities and countries.4 However, 
despite being inextricably linked, physical 
and mental health and well-being have not 
been promoted and protected in current 
discourse and investment agendas, leaving 
many children and adolescents behind.4 5 The 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Home confinement of children and adolescents is 
associated with fear, uncertainty and anxiety from 
disruptions to education, physical activities and op-
portunities for socialisation, and increased exposure 
to risky lifestyle behaviours. In March 2020, approx-
imately 91% of the world’s student population were 
impacted by school closures due to the COVID-19 
pandemic.

WHAT THIS STUDY ADDS
	⇒ Meta-analyses revealed the overall pooled preva-
lence of depression and anxiety was 32% in chil-
dren and adolescents without pre-existing mental 
health conditions, following the implementation of 
COVID-19 pandemic mitigation strategies.

	⇒ Subgroup analyses revealed regional differences in 
anxiety and depression.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Governments and policymakers urgently need to 
strengthen their health systems to support children 
and adolescents in the development of internal and 
external resources for more adaptive ways of coping 
with stress.

	⇒ Closures of schools during crises should be a last 
resort.
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number of disability-adjusted life-years (DALYs) in chil-
dren and adolescents (0–19 years) diagnosed with mental 
disorders was 21.5 million (95% CI: 15.2 to 29.6 million) 
in 2019. From 1990 to 2019, the age-standardised rates 
of DALYs of mental disorders increased from 803.8 per 
100 000 (95% CI: 567.7 to 1104.3 per 100 000) to 833.2 
per 100 000 (95% CI: 589.0 to 1146.1 per 100 000) of 
children and adolescents.6

Across the world, countries have made significant 
efforts to control the spread of SARS-CoV-2 through 
a variety of interventions including social distancing, 
mobility restrictions and school closures. Evidence from 
previous pandemics such as Ebola have demonstrated that 
these interventions may have unintended and harmful 
effects on the health of children and adolescents.7 The 
nature and extent of impact on this age group depends 
on many vulnerability factors, including but not limited 
to developmental age, educational status, requiring 
special needs, pre-existing mental health conditions, 
family violence and child marriage, being economically 
underprivileged, bereavement and being quarantined 
due to infection or fear of infection.8–10 During the first 
wave of the pandemic in March 2020, approximately 
91% of the world’s student population were impacted by 
school closures11 and in many countries, these closures 
continued well into the third and fourth quarters of 
2021. The home confinement of children and adoles-
cents is associated with uncertainty and anxiety, attribut-
able to disruption in their education, physical activities 
and opportunities for socialisation.12 Furthermore, due 
to prolonged confinement at home, the increased use 
of the internet and social media exposes young people 
to risky lifestyle behaviours (i.e., through marketing and 
advertising of unhealthy food, beverage and alcohol 
consumption) through marketing and advertising, issues 
of ‘digital dependency’ or screen addiction, as well as 
risks of exposure to cyberbullying, age-inappropriate and 
violent content or sexual exploitation.13–16

To date, there have been several reviews that have 
synthesised the mental health impacts of COVID-19. 
However, these reviews included age groups beyond 
0–19 years, as well as children and adolescents with pre-
existing barriers and conditions. Moreover, very few 
reviews have generated quantitative estimates for mental 
health outcomes in this age group, disaggregated by 
gender, country income level and World Health Organi-
zation (WHO) region. As such, this overview of reviews 
synthesises the indirect mental health impacts of strate-
gies which were implemented to mitigate the spread of 
COVID-19 in children and adolescents globally, thereby 
providing insight into how these strategies can be altered 
to reduce unintended negative impacts on the health 
and well-being of children and adolescents in future 
pandemics.

METHODS
This review was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (online supplemental appendix A). We 
undertook an overview of reviews, given this constitutes 
the highest level of evidence and there were a number 
of existing systematic reviews. Our protocol was prospec-
tively registered with PROSPERO (CRD42022309348). 
To provide recommendations and a call-to-action for 
governments and policymakers, we collaborated with the 
International Pediatric Association. See box 1 for further 
details.

Search strategy and selection criteria
Searches were conducted in the following databases: 
MEDLINE, Embase, PsycINFO, LILACS, CINAHL, 
The Cochrane Library and Web of Science (online 
supplemental appendix B). There were no limitations 
on geographical settings or publication language. The 
original search was performed on 15 July 2021, with an 
updated search on 12 January 2022. Preprints and grey 
literature searches were also conducted (online supple-
mental appendix C).

Screening and selection process
Two reviewers screened and selected full-text articles 
for review. Data were extracted independently using a 
standardised form to characterise and meta-analyse the 
outcome data. Specific eligibility criteria were used to 
screen and select studies (online supplemental appendix 
D). Eligible study designs were systematic reviews that 
evaluated the research question. Studies were eligible 
if published after December 2019, where the primary 
exposure was SARS-CoV-2. Classification of high-income 
countries (HICs) and LMICs was conducted according to 
the World Bank’s 2019 fiscal year country income classi-
fication. We included studies where children and adoles-
cents mean age was between 0 and 19 years. Studies were 
excluded if they observed the indirect mental health 
effects in age groups >19 years exclusively, indirect mental 
health effects in previous pandemics or exclusively 
included populations with compounding mental health 
effects (i.e., previous mental health conditions, chronic 
conditions, COVID-19-positive patients). We excluded 
populations with existing mental health effects because 
this group already faces many barriers that would bias 
the effects attributable to the pandemic. This defined a 
new need to understand the mental health impacts of the 
pandemic for those without existing barriers.

Data synthesis and statistical analysis
Overview of reviews meta-analyses
Pooled estimates (prevalence and the standardised mean 
difference) for all eligible mental health outcomes were 
extracted from each systematic review which included 
child and adolescent groups both with and without 
previously reported mental health or chronic condi-
tions. Importantly, half of the systematic reviews (n=9) 
included in our overview, combined population groups 
of both healthy and children already involved in a disease 
process, such as cystic fibrosis, autism spectrum disorder, 

https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
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attention deficit hyperactivity disorder or who had 
received attention previously for mental health support. 
The systematic review authors extracted prevalence 
estimates from primary studies meeting their eligibility 
criteria and pooled estimates using random-effects meta-
analyses, to account for variations in the methodology 
and measurement scales used between studies.

Determining overlap
To determine the overlap in primary studies included 
between the systematic reviews, we created a citation 
matrix and calculated the corrected covered area (CCA) 
using methods by Pieper et al 17.

Re-analysis of systematic reviews
Given that previous mental health or chronic conditions 
could confound the mental health effects being observed 
during the COVID-19 pandemic and the need to under-
stand the mental health impacts of the pandemic for those 
without existing barriers, we screened primary studies 
captured in each systematic review, extracted prevalence 
estimates from eligible studies and re-analysed primary 
data in meta-analyses. Statistical analyses were conducted 
in STATA V.17 (StataCorp, College Station, Texas, USA). 
Where multiple measures were reported for an outcome 
in a single study, we used the most commonly reported 
measure across all included studies. For example, sleep 
disturbance was most often characterised by ‘any type 
of disturbance including insomnia’, compared with 
‘insomnia alone’. To mitigate heterogeneity within 
included studies, a random-effects meta-analysis was used 
for all pooled outcomes of primary data and statistical 
heterogeneity was assessed by calculating the I2 statistic, 
χ2 test and reporting Tau2. Furthermore, sources of heter-
ogeneity were explored through subgroup analyses of 
gender, country income level and WHO regions. Overall 
effect estimates were considered statistically significant if 
the associated p value was <0.05.

Quality assessment
Quality assessment for included systematic reviews was 
conducted according to A Measurement Tool to Assess 
Systematic Reviews-2 (AMSTAR 2) quality assessments. 
Specifically, systematic reviews were assessed using the 
AMSTAR 2 across the following domains: a priori review 
methods, comprehensive search strategy, study selection 
and data extraction in duplicate, reasoning for exclusion, 

Box 1  Continued

importance of positive parenting, including kind and soft commu-
nication with children and adolescents during times of stress.52–54

	⇒ To help facilitate a child’s or adolescent’s ability to overcome shocks 
and transitions, emphasis should be placed on developing protec-
tive factors, both internal and external resources for more adaptive 
ways of coping. For example, strengthening internal resources for 
coping through quality education, strong caregiver support or avail-
ability of external community resources.48 49

Box 1  Recommendations and call-to-action

	⇒ Mitigation strategies enacted to protect against the spread of the 
virus can potentially prevent associated morbidity and mortality 
of COVID-19, however it is essential that governments and policy-
makers consider the associated risks, in addition to the potential 
benefits, of these control measures to minimise the collateral im-
pacts felt by this vulnerable group, in particular to their health and 
well-being.

	⇒ There is urgent need to integrate mental health into COVID-19 
recovery plans. A number of effective mental health interventions 
exist for adolescents, such as universally delivered psychosocial 
interventions.48 49 WHO and UNICEF have highlighted strategies to 
promote and protect adolescent mental health through guidelines48 
and a toolkit.49 However, methods for delivery and access of these 
services need to be improved for scalability (i.e., telehealth), while 
focusing on prioritising equitable access for particularly vulnerable 
groups.

	⇒ Governments, funding agencies and the broader research commu-
nity should invest in improving mental health measurement tools 
and routine data collection for children and adolescents across 
varying contexts. For example, screening for mental health difficul-
ties at a common contact point for children and adolescents (i.e., 
within schools).4 48–50

	⇒ Awareness of the importance of mental health during future pub-
lic health crises should be a focus for policymakers. Public health 
messaging should include the mental health impacts of COVID-19 
and how to manage one’s mental health, as well as pathways to 
assessment and services if needed.8

	⇒ Schools are an effective delivery platform for universal health pro-
motion interventions which often include mental health strategies, 
as they reach the largest number of children and adolescents pos-
sible in both high-income countries and low-and middle-income 
countries (LMICs).48–50 WHO emphasises the ‘health-promoting 
school model’ as a global strategy to mitigate the long-term mental 
health consequences of the pandemic during postquarantine pe-
riods. As such, schools should be closed as a last resort.51 In the 
event that school closures are deemed necessary, it is imperative 
that educators and public health officials work together to deter-
mine the content and manner of effective online learning, while 
focusing on a safe return to school at the earliest possible date.28

	⇒ Information on the pandemic should be controlled by caregivers, 
with limited but adequate exposure to the news. This should in-
clude accurate information, that is discussed with children in 
age-appropriate language or a way they can easily digest the 
information.

	⇒ Children and adolescents should keep to a regular schedule. 
Caregivers should work with their child to establish a consistent 
routine around schoolwork, sleep, screen time, physical activity and 
healthy eating. In addition to regular daily activities, creating fixed 
dates to connect with friends or teachers can ease stress during 
social distancing. Establishing a routine to connect with others will 
help children and adolescents regulate their emotions and find nor-
malcy in day-to-day life.

	⇒ Additional support to vulnerable groups must be provided. For ex-
ample, children and adolescents living in LMICs, and families with 
greater vulnerability that are unable to cope with new stressors. 
Parent support interventions should be universally available at 
both policy and service levels.4 WHO and UNICEF suggest mak-
ing resources available for educational purposes and stress the 

Continued
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provision of details for included studies, risk of bias 
assessment, appropriate statistical methods, disclosure of 
funding and conflicts of interest. Studies were assigned 
an overall quality judgement based on the overall confi-
dence in the results of the review (ie, high, moderate, 
low, critically low) (online supplemental appendix E).

LH and BC independently assessed quality for each 
review using the criteria outlined above. These scores 
were compared and a final score decision was made. 
Any disagreements in the subjective quality ratings were 
resolved by consensus or a third reviewer. Additionally, 
we reviewed the focus, reported outcomes and character-
istics of each study included within each review, retrieved 
the full text when relevant and extracted any summary 
outcome data related to indirect mental health outcomes 
in children and adolescents globally.

Patient and public involvement
Patients and/or the public were not involved in the 
design, conduct, reporting, or dissemination plans of this 
research; we used publicly available data for the analysis.

RESULTS
Study selection
Our search generated 1672 records. After removal of 
duplicates, we screened 1347 records, of which 189 
records were included for full-text review. Of these, 18 
systematic reviews met the eligibility criteria and were 
included in our analyses. See figure  1 for study flow 
diagram.

Study characteristics of included systematic reviews
We included 18 systematic reviews that synthesised data 
on the indirect impacts of COVID-19 on the mental 
health of children and adolescents from 366 unique 
primary studies. The primary studies of the included 
reviews took place in a mixture of HICs (n=21) and 
LMICs (n=16) across all six WHO regions (Africa, the 
Americas, Europe, South-East Asia, Eastern Mediter-
ranean and Western Pacific). However, the majority 
of primary studies took place in China, where out of 
the seven reviews that reported quantitative analyses, 
48.8% of included studies took place in China. Children 
ranged from 0 years to 24 years. The study designs of the 
included primary studies were broad and observational 
(i.e., mainly cross-sectional or cohort studies) and looked 
at indirect impacts of the COVID-19 pandemic, such as 
school closures, social distancing, quarantine, isolation 
or home confinement. Most systematic reviews assessed 
any mental health disorder or any psychological impact, 
followed by depression, anxiety, sleep disorders or post-
traumatic stress symptoms. The majority of outcome 
measures were assessed using online questionnaire-based 
surveys. The systematic review search dates ranged from 
early 2020 to June 2021 (table 1).

In our sample, the CCA calculation revealed a 4.0% 
overlap, which is considered a slight overlap (online 
supplemental appendix F).

Methodological quality of included systematic reviews
AMSTAR 2 assessments were performed for the 18 
included systematic reviews. Eleven reviews (61.1%) were 
rated as having critically low quality and seven reviews 
(38.9%) were rated as having low quality (see online 
supplemental appendix E for further detail).

Summary of main results
We included 18 systematic reviews that reported on a 
range of mental health outcomes.18–35 Seven reviews 
reported a quantitative synthesis through meta-
analysis19–21 25 28 33 34 and 11 reviews reported qualitative 
narrative syntheses.18 22–24 26 27 29–32 35 Overall, all 18 system-
atic reviews reported a negative impact on children’s or 
adolescent’s mental health due to the impacts of COVID-
19. See table 1 for further details.

For the seven systematic reviews that reported a quan-
titative synthesis, the mental health outcomes included 
were depression, anxiety, internalising symptoms, exter-
nalising symptoms, sleep outcomes, post-traumatic stress 
symptoms and overall psychological symptoms or mental 
health. Importantly, there was a diverse range of mental 
health-related scales and instruments used to assess 
outcomes, which needs to be considered when inter-
preting results. See tables 2–5 for a complete list of scales/
instruments used. To assess the prevalence of depression 
and anxiety for children and adolescents without pre-
existing conditions, we re-analysed primary data in meta-
analyses. See table 6 for total and subgroup meta-analyses 
for the pooled prevalence (PP) of depression and anxiety 

Figure 1  Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses review flow diagram.

https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
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https://dx.doi.org/10.1136/bmjgh-2022-010713
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in children and adolescents during the COVID-19 
pandemic.

Prevalence of depression
Four systematic reviews reported on the PP of depression 
among children and adolescents during the COVID-19 
pandemic.19 21 28 34 Racine et al reported a PP of 25.2% 
(95% CI: 0.21 to 0.30, I2=99.5%)19; Ma et al reported 
28.6% (95% CI: 17.2 to 40.1; I2=99.9%),21 Panda et al 
reported 41.7% (95% CI: 40.8 to 42.3; I2=36%)28 and 
Chai et al reported 22% (95% CI: 26 to 30; I2=99%).34 All 
four systematic reviews highlight the high prevalence of 
depression among children and adolescents during the 
COVID-19 pandemic (see table 2).

Of the 18 included systematic reviews, 50 primary 
studies reported the prevalence of depression during the 
COVID-19 pandemic. Meta-analysis revealed the overall 
PP of depression was 0.32 (95% CI: 0.27 to 0.38; Tau2=0.04; 
I2=99.9%; H2=929.2) or 32% in children and adolescents 
without pre-existing conditions (see figure 2).

Given the high heterogeneity observed, we conducted 
subgroup analyses for gender, WHO region and country 
income in children and adolescents without pre-existing 
conditions. The subgroup analysis by gender discovered 
that males have a 32% prevalence of depression (95% CI: 
24 to 40; Tau2=0.02; I2=99.6%; H2=231.55) and females 
have a 37% prevalence of depression (95% CI: 28 to 47; 
Tau2=0.03; I2=99.7%; H2=352.11). The test for subgroup 
differences demonstrated a non-statistically significant 
difference in prevalence of depression between males 
and females (p=0.39) (online supplemental appendix 
G).

The subgroup analysis by WHO region found that 
children and adolescents living in the Americas have 
a 35% prevalence of depression (95% CI: 20 to 50; 
Tau2=0.05; I2=99.8%; H2=444.98); in Eastern Mediter-
ranean have a 72% prevalence of depression (95% CI: 
43 to 101; Tau2=0.07; I2=99.6%; H2=227.23); in Europe 
have a 35% prevalence of depression (95% CI: 19 to 
50; Tau2=0.04; I2=99.2%; H2=131.40); in South-East Asia 
have a 23% prevalence of depression (95% CI: 19 to 
27; Tau2=0.00; I2=47.6%; H2=1.91) and lastly in Western 
Pacific have a 28% prevalence of depression (95% CI: 
22 to 34; Tau2=0.03; I2=99.9%; H2=872.57). The test for 
subgroup differences demonstrated a statistically signif-
icant difference in prevalence of depression between 
WHO regions (p=0.01) (online supplemental appendix 
H).

The subgroup analysis by country income discovered 
that children and adolescents living in HICs have a 37% 
prevalence of depression (95% CI: 26 to 47; Tau2=0.04; 
I2=99.7%; H2=330.43) compared with a 31% prevalence 
of depression for those living in LMICs (95% CI: 23 to 38; 
Tau2=0.05; I2=99.9%; H2=1166.09). The test for subgroup 
differences demonstrated a non-statistically significant 
difference in prevalence of depression between HICs and 
LMICs (p=0.33) (online supplemental appendix I).S
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Prevalence of anxiety
Four systematic reviews reported on the PP19 21 28 34 and 
one review reported the standardised mean difference 
(SMD) of anxiety20 among children and adolescents 
during the COVID-19 pandemic. Racine et al reported a 
PP of 20.5% (95% CI: 0.17 to 0.24; I2=99.3%)19; Ma et al 
reported 25.5% (95% CI: 16.0 to 35.1; I2=99.9%)21; Panda 
et al reported 34.5% (95% CI: 33.8 to 35.1; I2=45%)28 and 
Chai et al reported 25% (95% CI: 20 to 32; I2=99%).34 
Sajid et al reported an SMD of 1.1 (95% CI: −1.43 to 
3.63; p<0.00001; I2=98%).20 All five systematic reviews 
highlight the high prevalence of anxiety among children 
and adolescents during the COVID-19 pandemic (see 
table 3).

Of the 18 included systematic reviews, 55 primary 
studies reported the prevalence of anxiety during the 
COVID-19 pandemic. The meta-analysis revealed the 
overall PP of anxiety was 0.32 (95% CI: 0.27 to 0.37; 
Tau2=0.04; I2=99.9%; H2=662.78) or 32% in children 
and adolescents without pre-existing conditions (see 
figure 3).

We conducted subgroup analyses for gender, WHO 
region and country income in children and adoles-
cents without pre-existing conditions. The subgroup 
analysis by gender uncovered males have a 28% preva-
lence of anxiety (95% CI: 21 to 36; Tau2=0.02; I2=99.6%; 
H2=222.82) and females have a 35% prevalence of anxiety 
(95% CI: 26 to 44; Tau2=0.03; I2=99.7%; H2=317.34). 
The test for subgroup differences demonstrated a non-
statistically significant difference in prevalence of anxiety 
between males and females (p=0.25) (online supple-
mental appendix J).

The subgroup analysis by WHO region uncovered 
that children and adolescents living in the Americas 
have a 32% prevalence of anxiety (95% CI: 16 to 49; 
Tau2=0.06; I2=99.7%; H2=414.91); in Eastern Mediterra-
nean have a 58% prevalence of anxiety (95% CI: 29 to 
88; Tau2=0.09; I2=99.8%; H2=536.75); in Europe have a 
44% prevalence of anxiety (95% CI: 32 to 56; Tau2=0.04; 
I2=99.3%; H2=143.66); in South-East Asia have a 22% 
prevalence of anxiety (95% CI: 17 to 26; Tau2=0.00; 
I2=57.4%; H2=2.34) and lastly in Western Pacific have a 

Table 2  Study characteristics and pooled prevalence for depression

Study
Diagnostic/Screening 
instrument used

Pooled effect 
estimates
(95% CI)

Heterogeneity 
(I2)

Total # of 
people

Total # of 
studies

AMSTAR 2 
rating

Impact on 
MH

Racine et 
al19

PHQ-9; MHI-5; 
DSRS-C; CBCL; 
DASS-21; CDI; CDI-
SF; Preschool Feelings 
Checklist; HADS; Well-
Being Index; SMFQ; 
SMFQ-P; CES-DC; 
MFQ and CESD

Pooled 
prevalence=25.2%
(21 to 30)

99.47% 79 305 26 Low Negative

Ma et al21 DSRS-C (n=2); PHQ-9 
(n=3); CDI-SF; CES-D; 
CDI (n=2); PQSPHE; 
SDS; MMHI-60

Pooled 
prevalence=28.6%
(17.2 to 40.1)

99.99% 34 267 12 Low Negative

Panda et 
al28

Specific study 
questionnaire (n=7); 
PHQ-9; GAD-7; IES-R; 
DSM-5; SCAS, CDI; 
STAI; CBCL; SCARED; 
Short Version of SAS; 
Coping Style Scale and 
Internet Addiction Scale

Pooled 
prevalence=41.7%
(40.8 to 42.3)

36% 21 330 11 Critically low Negative

Chai et al34 DASS-21; SCL-90; 
SCARED; DSRS; 
MMHI-60; PHQ-9; CDI-
SFF; CDI

Pooled 
prevalence=22% (26 
to 30)

99% 26 012 9 Low Negative

CBCL, Child Behaviour Checklist; CDI, Children’s Depression Inventory; CDI-SF, Short Form of CDI; CESD, Center for Epidemiological 
Studies Depression; CES-DC, CESD Scale for Children; DASS-21, Depression, Anxiety and Stress Scale; DSM-5, The Diagnostic 
and Statistical Manual of Mental Disorders-5; DSRS, Depression Self-Rating Scale; DSRS-C, DSRS for Children; GAD-7, General 
Anxiety Disorder-7; HADS, Hospital Anxiety and Depression Scale; IES-R, Impact of Event Scale-Revised; MFQ, Mood and Feelings 
Questionnaire; MHI-5, Mental Health Inventory-5; MMHI-60, Mental Health Inventory of Middle-school Students-60; PHQ-9, Patient 
Health Questionnaire-9; PQSPHE, Psychological Questionnaire for Sudden Public Health Events; SAS, Self-rating Anxiety Scale; 
SCARED, Screen for Child Anxiety-Related Disorders; SCAS, Spence Children’s Anxiety Scale; SCL-90, Symptom Checklist-90; SDS, 
Self-Rating Depression Scale; SMFQ, Short Mood and Feelings Questionnaire; SMFQ-P, The parent-report version of the SMFQ; STAI, 
State-Trait-Anxiety Inventory.

https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713


Harrison L, et al. BMJ Global Health 2022;7:e010713. doi:10.1136/bmjgh-2022-010713 11

BMJ Global Health

26% prevalence of anxiety (95% CI: 21 to 30; Tau2=0.01; 
I2=99.7%; H2=368.00). The test for subgroup differences 
demonstrated a statistically significant difference in prev-
alence of anxiety between WHO regions (p=0.00) (online 
supplemental appendix K).

The subgroup analysis by country income uncovered 
that children and adolescents living in HICs have a 40% 
prevalence of anxiety (95% CI: 30 to 50; Tau2=0.05; 
I2=99.7%; H2=374.54) compared with a 28% preva-
lence of anxiety for those living in LMICs (95% CI: 23 
to 33; Tau2=0.03; I2=99.8%; H2=599.22). The test for 
subgroup differences demonstrated a borderline non-
statistically significant difference in prevalence of anxiety 
between HICs and LMIC s(p=0.05) (online supplemental 
appendix L).

Prevalence of sleep outcomes
Three systematic reviews reported on the PP21 25 28 and 
one review reported an overall effect size (Hedges’s g) 
for sleep-related outcomes33 among children and adoles-
cents during the COVID-19 pandemic. For example, 
Ma et al reported a PP of 44.2% (95% CI: 20.7 to 67.7; 
I2=94.8%) for any sleep disorders,21 while Sharma et al 
reported a PP of 54% (95% CI: 50 to 57; I2=81%) and 

87% (95% CI: 58 to 130; I2=93%) for any sleep distur-
bance in children and preschool children, respectively.25 
Sharma et al also reported a PP of 49% (95% CI: 39 to 
58; I2=99%) for the proportion of children not meeting 
sleep duration recommendations.25 Panda et al reported 
a PP of 21.3% (95% CI: 18.7 to 24.1; I2=39%) for any 
sleep disturbance.28 Lastly, Bussières et al reported signifi-
cantly longer sleeping hours during lockdown compared 
with before (g=0.324; 95% CI: 0.10 to 0.55; p=0.004; 
I2=98.0%).33 All three systematic reviews highlight the 
high prevalence of sleep problems (any sleep disorder, 
disturbance or sleep duration) in children and adoles-
cents during the COVID-19 pandemic (see table 4).

Prevalence of all other mental health outcomes
One systematic review reported on the prevalence of 
post-traumatic stress symptoms among children and 
adolescents (PP=48%; 95% CI: 25.4 to 121.4; I2=100%).21 
Another systematic review reported on the PP of overall 
worsening of behaviour and any psychological symp-
toms among children and adolescents (PP=79.4%; 
95% CI: 71.8 to 88.3; I2=52%).28 Two systematic reviews 
reported on overall mental health,33 34 where one review 
reported an overall effect size (Hedge’s g) for mental 

Table 3  Study characteristics and pooled prevalence for anxiety

Study
Diagnostic/Screening 
instrument used

Pooled effect estimates
(95% CI)

Heterogeneity 
(I2)

Total 
# of 
people

Total # of 
studies

AMSTAR 2 
rating

Impact on 
MH

Racine et 
al19

GAD-7; SCARED; CBCL; 
DASS-21; CAQ; HADS; 
Well-Being Index; SCAS-
P-8; SAS and MHBQ

Pooled 
prevalence=20.5%
(17 to 24)

99.27% 70 707 25 Low Negative

Sajid et al20 SASC in Zheng et al; 
STAI in Senkalfa et al

SMD=1.1 (−1.43 to 
3.63)

98% 1653 2 Critically low Negative

Ma et al21 SCARED (n=5); GAD-7 
(n=5); SAS; PQSPHE; 
MMHI-60

Pooled 
prevalence=25.5%
(16.0 to 35.1)

99.9% 42 435 13 Low Unclear

Panda et 
al28

Specific study 
questionnaire (n=7); 
PHQ-9; GAD-7; IES-R; 
DSM-5; SCAS, CDI; 
STAI; CBCL; SCARED; 
Short Version of SAS; 
Coping Style Scale and 
Internet Addiction Scale

Pooled 
prevalence=34.5%
(33.8 to 35.1)

45% 21 330 11 Critically low Negative

Chai et al34 DASS-21; SCL-90; 
SCARED; DSRS; 
MMHI-60; GAD-7; PSS-
10; SCSQ; PHQ-9; CDI-
SFF

Pooled 
prevalence=25%
(20 to 32)

99% 22 809 9 Low Negative

CAQ, Child Anxiety Questionnaire; CBCL, Child Behaviour Checklist; CDI, Children’s Depression Inventory; CDI-SF, Short Form of 
CDI; DASS-21, Depression, Anxiety and Stress Scale; DSM-5, The Diagnostic and Statistical Manual of Mental Disorders-5; DSRS, 
Depression Self-Rating Scale; GAD-7, General Anxiety Disorder-7; HADS, Hospital Anxiety and Depression Scale; IES-R, Impact of 
Event Scale-Revised; MHBQ, MacArthur Health and Behaviour Questionnaire; MMHI-60, Mental Health Inventory of Middle-school 
Students-60; PHQ-9, Patient Health Questionnaire-9; PQSPHE, Psychological Questionnaire for Sudden Public Health Events; PSS-10, 
Perceived Stress Scale-10; SAS, Self-rating Anxiety Scale; SASC, Social Anxiety Scale for Children; SCARED, Screen for Child Anxiety-
Related Disorders; SCAS, Spence Children’s Anxiety Scale; SCAS-P-8, SCAS-Parent Version; SCL-90, Symptom Checklist-90; SCSQ, 
Simplified Coping Style Questionnaire; STAI, State-Trait-Anxiety Inventory.

https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
https://dx.doi.org/10.1136/bmjgh-2022-010713
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health of healthy school-aged children (g=0.3; 95% CI: 
0.14 to 0.45; I2=98.0%),33 and the other review reported 
the PP of overall mental health problems (including 
depression, anxiety and stress) in children and adoles-
cents (PP=28%; 95% CI: 22 to 34; I2=99%).34 Lastly, one 
systematic review reported an overall effect size (Hedge’s 
g) for internalising symptoms (g=0.215; 95% CI: 0.06 to 
0.37; I2=98.0%) and externalising symptoms (g=0.141; 
95% CI: 0.08 to 0.21; I2=98.0%).33 Findings from the four 
systematic reviews highlight the high prevalence of other 
mental health problems (post-traumatic stress symptoms, 
worsening of behaviour, internalising and externalising 
symptoms, any psychological symptoms or overall mental 
health) in children and adolescents during the COVID-19 
pandemic (see table 5).

DISCUSSION
To address child and adolescent mental health during 
COVID-19, we conducted an overview of 18 systematic 
reviews and meta-analysis of eligible studies from 366 
unique primary studies. Reviews were included from any 
setting, although the majority included primary studies 
conducted in China (48.8% of included studies from 
quantitative syntheses). Most reviews focused on the prev-
alence of depression and anxiety across a range of child 

(5–9.9 years) and adolescent (10–19.9 years) popula-
tions. This unfortunately made it impossible to disaggre-
gate and analyse data by younger versus older age groups. 
Other mental health disorders including post-traumatic 
stress disorder, sleep disturbances (i.e., insomnia), 
substance, eating and addictive disorders were less often 
explored. We rated the quality of the 18 included system-
atic reviews using the AMSTAR 2 tool and found 61.1% 
of reviews to be critically low quality and 38.9% to be low 
quality. Our rating of the quality of included reviews as 
low or critically low underscores the urgent need to invest 
in improving mental health measurement tools and 
systematic data collection for children and adolescents 
across varying contexts.

To ensure comprehensiveness, we reviewed all primary 
studies within included systematic reviews and calcu-
lated the CCA to avoid duplication of data, which was 
found to be only a slight overlap of 4.0%. Furthermore, 
to limit confounding that may arise from including chil-
dren and adolescents with previous mental health or 
chronic conditions and to address the need to under-
stand the mental health impacts for those without pre-
existing conditions, we re-analysed primary data from 
eligible studies with strict exclusion criteria. From our 
re-analysis of primary data, the overall PP of depression 

Table 6  Total and subgroup meta-analyses for the pooled prevalence of depression and anxiety in children and adolescents 
during the COVID-19 pandemic

Mental health 
outcome Group

Number of 
studies Prevalence (95% CI)

Heterogeneity

Tau2 I2 H2 P value

Depression Total 50 32% (27 to 38) 0.04 99.89 929.19 0.00

Depression Male 13 32% (24 to 40) 0.02 99.57 231.55 0.00

Female 13 37% (28 to 47) 0.03 99.72 352.11 0.00

Depression Americas 9 35% (20 to 50) 0.05 99.78 444.98 0.00

Eastern Mediterranean 3 72% (43 to 101) 0.07 99.56 227.23 0.00

Europe 6 35% (19 to 50) 0.04 99.24 131.40 0.00

South-East Asia 2 23% (19 to 27) 0.00 47.61 1.91 0.17

Western Pacific 30 28% (22 to 34) 0.03 99.89 872.57 0.00

Depression HIC 15 37% (26 to 47) 0.04 99.70 330.43 0.00

LMIC 35 31% (23 to 38) 0.05 99.91 1166.09 0.00

Anxiety Total 55 32% (27 to 37) 0.04 99.85 662.78 0.00

Anxiety Male 16 28% (21 to 36) 0.02 99.55 222.82 0.00

Female 16 35% (26 to 44) 0.03 99.68 317.34 0.00

Anxiety Americas 8 32% (16 to 49) 0.06 99.76 414.91 0.00

Eastern Mediterranean 4 58% (29 to 88) 0.09 99.81 536.75 0.00

Europe 10 44% (32 to 56) 0.04 99.30 143.66 0.00

South-East Asia 3 22% (17 to 26) 0.00 57.35 2.34 0.10

Western Pacific 30 26% (21 to 30) 0.01 99.73 368.00 0.00

Anxiety HIC 19 40% (30 to 50) 0.05 99.73 374.54 0.00

LMIC 36 28% (23 to 33) 0.03 99.83 599.22 0.00

HIC, high-income country; LMIC, low- and middle-income country.
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was 32% (95% CI: 27 to 38) (n=161 673), while the PP 
of anxiety was 32% (95% CI: 27 to 37) (n=143 928) in 
children and adolescents globally without disclosed prior 

mental health conditions, or positive for SARS-CoV-2. 
In comparison, our reported prevalence for depres-
sion and anxiety during the pandemic is higher than 
prepandemic estimates, where WHO estimated 3.6% of 
adolescents aged 10–14 years and 4.6% of those aged 
15–19 years experienced an anxiety disorder prior to the 
pandemic, globally.36 Depression was estimated to occur 
among 1.1% of adolescents aged 10–14 years and 2.8% 
in those aged 15–19 years.36 These findings add to the 
extant literature on the detrimental effects of COVID-19, 
the spread of the virus, lockdown stay-at-home orders, 
school closures and decreased social interactions, but are 
likely an underestimation. The global underestimation 
of mental health conditions is recognised widely in the 
literature and has been hypothesised to stem from socio-
cultural factors (i.e., stigma), access and affordability of 
care and current measurement approaches (i.e., overlap 

Figure 2  Forest plot of the pooled prevalence of depression 
in children and adolescents during the COVID-19 pandemic. 
REML, Restricted Maximum Likelihood.

Figure 3  Forest plot of the pooled prevalence of anxiety in 
children and adolescents during the COVID-19 pandemic.
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between psychiatric and neurological disorders, confla-
tion of chronic pain, exclusion of personality disor-
ders).37 Furthermore, discrepant reporting across the 
world, with fewer studies from LMICs, may contribute to 
a lack of representative information from the countries 
where mental health issues are underestimated. Given 
the heterogeneity of included studies, instruments used 
and populations samples, results should be interpreted 
with caution. However, prevalence data still provides crit-
ical population-level information for service planning.

Furthermore, our review found subgroup differences 
for both depression and anxiety by WHO region in chil-
dren and adolescents without prior conditions, but not 
by country income level or by gender. However, subgroup 
analyses should be interpreted with caution, given the low 
number of studies contributing to some subgroups (i.e., 
only three studies contributed to the Eastern Mediterra-
nean region subgroup analysis compared with 30 studies 
for the Western Pacific). In comparison, a study by the 
COVID-19 Mental Disorders Collaborators reported 
increased prevalence of depressive and anxiety disor-
ders due to the pandemic, where the PP of anxiety (B: 
–0.003, 95% uncertainty level (UL): –0.005 to –0.0002; 
p=0.0001) and major depressive disorder (B: −0.007, 95% 
UL: 0.009 to –0.0006; p=0.0001) was greater in younger 
age groups as compared with older age groups.8 Their 
findings also suggest that females were affected more by 
the pandemic than males (B: 0.1, 95% UL: 0.1 to 0.2; 
p=0.0001) for major depressive disorder and (B: 0.1, 95% 
UL: 0.1 to 0.2; p=0.0001) for anxiety disorders, which is 
hypothesised to be a result of compounding social and 
economic inequities that females face, which have been 
further exacerbated by the pandemic.8 The report by the 
COVID-19 Mental Disorders Collaborators also included 
ages into adulthood, so differences in our results may be 
due to increased inequities that females face later in life, 
compared with in childhood and adolescence. System-
atic reviews by Racine et al,19 Ma et al21 and Chai et al34 all 
reported differences in the prevalence of anxiety and/
or depression by female sex. It is likely that our findings 
did not reach statistical significance as our sample was 
limited to studies that reported disaggregated preva-
lence of depression and/or anxiety, resulting in a smaller 
sample size, and thus results may not have been powered 
to detect a difference.

The severity of COVID-19, as well as economic status, 
and healthcare systems, vary greatly by country.38 39 
Despite this, we did not find a difference in the preva-
lence of depression and/or anxiety between country 
income level. For example, large discrepancies exist 
between different contexts and access to mental health 
infrastructures, where some countries may have well-
developed programming available, and others have 
limited and underfunded systems of care. Furthermore, 
the socioeconomic consequences of the pandemic have 
led to significant job losses globally.40 This is particularly 
problematic in LMICs where individuals are informally 
employed as daily wagers and weekly incomes are used to 

support family feeding.20 With poverty rates expected to 
soar due to the pandemic,41 this will further deteriorate 
the mental health of children and adolescents in LMICs. 
Our findings highlight a significant difference between 
anxiety and depression prevalence by WHO region. We 
report a significantly higher prevalence for anxiety and 
depression in the Eastern Mediterranean, compared with 
the Americas, Europe, South-East Asia and the Western 
Pacific. In addition to few studies contributing to these 
meta-analyses, the high prevalence reported for the 
Eastern Mediterranean, may represent an overlap with 
other factors such as conflict and displacement. There 
are inconsistent findings across the systematic reviews 
for subgroup analyses by region. For example, Racine et 
al19 and Brussières et al33 reported higher mental health 
problems in European countries compared with Asian 
countries. In contrast, Panda et al28 reported that most 
studies from Asia showed a higher prevalence of psycho-
logical morbidities, compared with HICs in Europe. The 
inconsistency in these results may be due to differences 
in when each primary study was conducted. Regardless of 
country region, studies conducted early in the pandemic 
may have higher self-reported mental health symptoms 
due to the uncertainty and fear experienced earlier on 
in the pandemic.

Experiences from past pandemics and crises indi-
cate that population shocks (i.e., unexpected or unpre-
dictable events that disrupt the environmental, health, 
economic or social circumstances within a population) 
can heighten stress responses. For children and adoles-
cents, these shocks could have lifelong implications. 
For example, evidence from the Ebola epidemic of 
2014–2016 in West Africa highlighted the prevailing 
fear and stigma of Ebola undermined the willingness of 
community members to help orphaned children, which 
ultimately had severe psychological repercussions for 
children orphaned by Ebola.42 Likewise, Maclean et al 
suggest that experiencing a natural disaster by age 5 has 
been shown to significantly increase the risk of mental 
health, particularly anxiety disorders in adults.43 This 
illustrates that the worsening of mental health seen in 
children and adolescents during the pandemic cannot 
be attributed to the indirect impacts alone, but is also 
related to the direct effects of the pandemic, such as 
fear of illness, family/caregiver death, loss of income or 
food insecurity. In addition to the direct experience of a 
crisis, a negative response to shocks is also likely due to 
changing parenting styles. Parenting styles during crises 
demonstrate increases in maltreatment behaviours and 
poor emotional support.44 45 Of note however, protec-
tive factors, (i.e., strengthening internal resources for 
coping, strong caregiver support, community resources) 
can help facilitate an adolescent’s ability to overcome 
difficult shocks or transitions. This highlights the impor-
tance of identifying families with higher vulnerability that 
are unable to cope with new stressors, as well as ensuring 
parent support interventions are universally available at 
policy and service levels.4 Furthermore, the consequences 
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of poor mental health in young populations experienced 
during a crisis can also lead to emotional reactivity and 
engagement in health risk behaviours such as increased 
sedentariness and screen time, cyberbullying, substance 
abuse and self-harm.4 46 This highlights the need to 
support children and adolescents in developing both 
internal and external resources for more adaptive ways 
of coping.

Limitations
Our review is limited by the quality of the included studies, 
where the included reviews were rated as very low or low 
quality, underscoring a critical limitation. First, there 
was substantial heterogeneity between included studies 
in measurement and reporting of outcomes. Although 
many of the tools were validated, some studies devel-
oped their own questionnaires to measure outcomes of 
mental health which could lead to bias and inconsistent 
results. It should also be noted that although these tools 
allow for the quantification of symptoms, none provide 
a clinical diagnosis, thus estimates may be underesti-
mated. Second, we relied on study disclosure of prior 
mental health conditions in children and adolescents, 
however many children with these conditions are under-
diagnosed, thus it is likely that children with prior mental 
health conditions have been included in this sample. 
Third, as mitigation strategies were often bundled and 
implemented nationally or subnationally, it is chal-
lenging to disentangle individual strategies that may 
have led to worse mental health effects. Furthermore, 
evidence from the included studies did not allow us to 
disentangle the direct effects of the pandemic (i.e., fear 
of illness) on children’s and adolescent’s mental health. 
Much more refined research is necessary to determine 
what precisely about the pandemic is contributing to 
crises in children’s mental health in order to inform 
policies and interventions. Lastly, as most studies were 
cross-sectional in nature, compared with few studies that 
were longitudinal, differences in timing of measurement 
(i.e., beginning of the pandemic vs multiple years into 
the pandemic) could lead to inconsistent results. Almost 
all the included studies used surveys through online self-
report, which increases the chance of bias and inaccu-
rate reporting from subjectivity of caregiver perceptions 
about their child’s mental health state.

CONCLUSION
Today’s children and adolescents face enormous challenges 
and compounding psychological consequences from 
poverty, climate change, racism, discrimination, conflict, 
political instability, migration and displacement.4 Our 
meta-analyses reveal a high prevalence of depression and 
anxiety in children and adolescents during the COVID-19 
pandemic, globally, when compared with prepandemic esti-
mates. Developments since have compounded the impact 
of the pandemic and school closures by additional shocks 
due to the global economic crisis, the conflict in Ukraine 

and Tigray, the disastrous consequences of climate change 
with floods in Pakistan47 and the drought-induced famine 
in Somalia. All of these challenges disproportionately 
affect children. These findings highlight the urgency for 
governments and policymakers to strengthen their mental 
health systems and integrate a mental health response into 
COVID-19 recovery plans and emerging challenges, while 
considering contextual differences such as gender. Schools 
remain an optimal platform for the delivery of mental 
health prevention and management strategies and their 
closure should be considered a last resort. Future research 
should implement longitudinal designs and use standard-
ised tools to assess the long-term adverse mental health 
effects of the pandemic on children and adolescents.
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