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ABSTRACT

Background In the context of containment measures
against the COVID-19 pandemic, the aims were to examine
the impact of lockdown and school closures on childs’ and
adolescents’ health and well-being and social inequalities in
health.

Methods Literature review by searching five databases
until November 2020. We included quantitative peer-reviewed
studies reporting health and well-being outcomes in children
(018 years) related to closure measures' impact due to
COVID-19. A pair of authors assessed the risk of bias of
included studies. A descriptive and narrative synthesis was
carried out.

Findings Twenty-two studies, including high-income,
middle-income and low-income countries, fulfilled our

search criteria and were judged not to have an increased

risk of bias. Studies from Australia, Spain and China showed
an increase in depressive symptoms and decrease in life
satisfaction. A decrease in physical activity and increase in
unhealthy food consumption were shown in studies from two
countries. There was a decrease in the number of visits to

the emergency department in four countries, an increase in
child mortality in Cameroon and a decrease by over 50% of
immunisations administered in Pakistan. A significant drop of
39% in child protection medical examination referrals during
2020 compared with the previous years was found in the UK,
a decrease in allegations of child abuse and neglect by almost
one-third due to school closures in Florida, and an increase in
the number of children with physical child abuse trauma was
found in one centre in the USA.

Interpretation From available reports, pandemic school
closure and lockdown have adverse effects on child health
and well-being in the short and probably long term. We urge
governments to take the negative public health consequences
into account before adopting restrictive measures in childhood.

INTRODUCTION

The global COVID-19 pandemic caused by
SARS-CoV-2 is the largest since the Spanish
flu pandemic in 1918, with almost 100 million
confirmed cases and over two million deaths.'
This virus impacts relatively few children
in terms of severe morbidity or mortality;

What is already known

» School closure and lockdown were measures initial-
ly adopted almost worldwide in the first wave to fight
the COVID-19 pandemic.

» Lockdown and school closure cause disproportion-
ate impacts on the most vulnerable populations.

» Decisions on how to apply quarantine and school
closures should be based on the best available
evidence.

What this study adds
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» The negative impact of school closures and lock-
down has been felt by children across diverse ge-
ographies, involving high and low-income settings.

» Containment measures have produced a range of
adverse effects including an increase in depressive
symptoms, decrease in satisfaction with life, de-
crease in immunisation and an increase in unhealthy
lifestyle.

» Along with a decrease in emergency presentations,
there was also a significant decrease in the number
of child abuse and neglect allegations and child pro-
tection medical assessments.

however, they experience heightened adver-
sity as governments intervene with drastic
social control measures.” Over 1.5 billion
children were out of school during the first
peak, and economic insecurity has affected
the most vulnerable, with several potential
adverse effects.”

Governments around the world have reacted
in variable ways with strategies to mitigate the
pandemic. A review on the effect of school
closure in the transmission of the SARS-CoV-2
in the general population predicted that
school closures alone would prevent only
2%—-4% of deaths, much less than other social
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distancing interventions.* On the other hand, school
closures carry high social and economic costs for people
across communities associated with interrupted learning,
poor nutrition, gaps in childcare, the unintended strain
on healthcare systems, rise in dropout rates from school
and social isolation, among other effects.”

The pandemic is a universal crisis that has affected all
population groups across the globe. For some children, the
impact could be lifelong, particularly the most vulnerable
groups and those with less economic, educational and social
resources.’ In response to school closures and depending
on settings, online teaching accentuated the digital divides
between those who have access and those without access.”
Moreover, schools have health promotion potential by
implementing diverse health interventions and opportuni-
ties to advocate for reforms and innovations to promote all
students’ health.® Arguments over whether to close schools
or not to prevent transmission during a pandemic need to
weigh in the potential health promotional benefits for chil-
dren by attending school, in particular, those in vulnerable
situations. This disconnect needs to be addressed with closer

cooperation that would revitalise not only their educational
potential but also child and adolescent health and well-
being” "’

Large-scale ‘lockdowns’ as occurred with little warning in
many countries, involving the complete shutting down of
all economic activity, along with stringent travel bans, with

punitive action for any violation, have been shown to cause

Box 1 Definitions of lockdown and school closure

» Although the term lockdown is not well defined, it is used to nomi-
nate any measure adopted to contain the pandemic employing so-
cial distancing measures.

» Lockdown measures range considerably, from mandatory total con-
finement in the home during prolonged periods to be only a rec-
ommendation to reduce social interactions and avoid nonessential
work as much as possible.

» School closure and online classes or home schooling was the
measure adopted in almost all cases during the first wave of the
COVID-19 for primary and secondary schools in all included studies.
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disproportionate impact on the most vulnerable popula-
tions, for example, in India."" Decisions on how to apply
quarantine and school closure should be based on the best
available evidence. In situations where quarantine is deemed
necessary, officials should quarantine individuals no longer
than required, provide clear rationale for quarantine and
information about protocols, and ensure sufficient supplies
are provided."” In summary, during the fight against coro-
navirus in several countries, while adopting social distancing
measures in order to reduce the spread of a disease that
mainly causes direct harm to adults, children’s needs have
not been taken into due consideration.'® For children, the
risks of such measures might be greater and have a poten-
tial for shortterm and long-term negative effect, mostly in
low-income and middle-income countries and also in high-
income countries, especially in the prenatal and in early
childhood periods."*

At the current stage of the pandemic, it is important
to summarise and compile existing information on the
pandemic’s impact on child health given the measures that
have been taken. The aim of this narrative review is, there-
fore, to study the impact of COVID-19 lockdown measures
and school closures on child’s and adolescent’s health and
well-being. Our research questions were (a) What impact do
lockdowns and closure of schools have on child health and
well-being? and (b) to what extent do the effects of confine-
ment increase social inequalities in child health?

METHODS

A literature review was carried out by search in PubMed,
Medline, Psychinfo, Web of Science and Google Scholar,
using the following terms: ‘(Lockdown OR School closure)
AND (COVID-19 OR SARS-CoV-2) AND (children OR
adolescent) AND (secondary effects OR physical OR
mental)’. Secondary hand search also was done. The time
period analysed was 1 December 2019 until 24 November
2020.

The research questions followed the Population Interven-
tion Comparison Outcome tool'”: p=0-18 years, I=school
closures and/or lockdown due to COVID-19; C=a compar-
ison group—could be compared with same population
before or unexposed population as control, O=physical,
developmental or mental health, psychosocial (would
include child maltreatment, domestic violence, violence
etc), access and use of healthcare services.

The Preferred Reporting Items of Systematic reviews Meta-
Analyses (http://www.prisma-statement.org/) guideline was
followed, although some items were not applicable given the
characteristics of included studies.

The risk of bias of each included study was assessed by a pair
of authors (PB, AH, LR) using the Mixed Methods Appraisal
Tool'® and was further stratified as low, intermediate or high
risk by consensus of each pair of authors. In the first step, the
risk of bias of each study was independently assessed, and in
the second step, a consensus was achieved according to the
number and characteristics of negative scores.
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Inclusion criteria: all quantitative studies from peerreview
literature describing studies that provided primary data
about child (0-18 years) health and well-being related to
the measures of school closure and any level of lockdown
adopted regarding of COVID-19 and the impact on child
health were included. Articles in Catalan, Danish, English,
French, German, Icelandic, Italian, Norwegian, Spanish,
Portuguese, Swedish and Turkish were included in the first
screening. Following the initial screening, all included arti-
cles in the study were published in English-language journals.
Original studies (cohort studies, repeated cross-sectional
studies etc) were included if they reported children’s data.
We also included studies on changes in access/use of health-
care services during lockdown.

Exclusion criteria: studies that did not present separate
data on childhood population, as well as commentaries,
theoretical frameworks, without the analysis of empirical
data, and preprint not peer-reviewed articles were excluded.
Comments not based on specific empirical data (eg, opinion
papers, protocols, letters without specific reviewed data) were
also left out. Furthermore, articles regarding clinical mani-
festations and school transmission of COVID-19 impact on
adults (ie, teachers, parents, except if it included specifically
secondary impact on children) and crosssectional studies
analysing retrospective data without comparison or control
group were also excluded.

Procedures: abstracts obtained by the initial search
strategy were assessed for possible inclusion by at
least two authors. Full-text papers of the studies were
obtained in doubtful cases and independently evalu-
ated by the authors. Differences of opinion on inclu-
sion were decided by discussion and consensus among
all authors (ie, one study that was initially included in
the first screening was excluded by agreement of the
authors due to a high risk of bias associated to the type
of study and data collection; see the online supple-
mental material).

Data extraction: LR led data extraction that was checked
initially by AH and PB, followed by a consensus with the rest
of the authors. Data extraction included a summary of find-
ings to answer the research questions and characteristics of
the included studies: author; setting (country: international,
national or regional study); type of study; age(s); lockdown
(time in days/months); school closure and lockdown (time
period); type of outcome; impact on child health and social
inequalities.

Analysis: a meta-analysis was not possible to carry out given
the nature of the study design and heterogeneity of the find-
ings. Consequently, the authors carried out a descriptive and
narrative synthesis of the results. First, studies were grouped
according to their main subject and methodological simi-
larities. LR, AH and PB identified the thematic content and
described the results, followed by discussion among all the
authors. The results were then analysed and summarised to
distil out findings to subsequently integrate those with the
rest of studies.

RESULTS
Study selection and risk of bias.

After excluding one study due to a high risk of bias,'” 22
studies were included in the synthesis (figure 1). Included
studies were from 15 countries, thereof 11 European.
Eleven studies were a follow-up of children, while the rest
of the studies analysed clinical databases, mortality regis-
ters or registries on child abuse and maltreatment.

Almost all of the included studies showed low to
moderate risk of bias, except one study that was consid-
ered as moderate-high risk of bias; the sample was small,
an unstructured questionnaire was administered, anthro-
pometric measurements were taken at baseline only,
and measures used were not appropriate for age (online
supplemental Table 1).'®

Exposure measure (box 1)

School closure was the most commonly adopted restric-
tive measure, although in most countries closure of
schools and home confinement were both implemented
at the same time; in some cases, the latter was established
as a mandatory norm and especially for the child popula-
tion, and in other cases, it was given as a general recom-
mendation. The impact of school closure and lockdown
or any measure of restriction such as stay-at-home, manda-
tory or recommended, was assessed between 2 weeks and
2-3 months after implementing these measures.

Outcome measures

Five studies addressed mental healt three studies
analysed physical activity and obesity, three studies
examined diabetes mellitus,”*® eight studies approached
changes in the access and use of healthcare services, ™
while three studies analysed data regarding child abuse
and violence.”™

19-23
h,'%2
18 24 25

Mental health

One Australian study showed a significant increase
in depressive symptoms and anxiety and a significant
decrease in life satisfaction during school closure and
lockdown, mainly in girls (table 1)."" A Spanish study
gave evidence to a worse total difficulty score of the
Strengths and Difficulties Questionnaire according
to parent-proxy responses.”’ A cohort of Chinese chil-
dren and adolescents showed that all indicators of
depressive symptoms (nonsuicidal self-injury, suicide
ideation, a suicide plan and suicide attempt) deteri-
orated significantly during lockdown compared with
previous baseline data.?' No difference in the number
of suicides was found in a Japanese study.”* Refer-
rals to the mental healthcare services for children
and adolescents decreased during the lockdown in
England compared with the previous year.*”

Physical activity, obesity

A decrease in physical activity level (PAL) was found in a
child cohort from Croatia (from 2.97 to 2.63, p<0.01) and
significant differences were observed between adoles-
cents living in urban and rural environments (table 2).%
A study from Bosnia & Herzegovina found that 50% of
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Table 3 Continued

Lockdown /

school closure

Other factors
(inequalities)

and time of data Outcome

collection

Main

Type of
study

Country
(ies)

First author
(Journal)

Summary of results

measures

Age (n)
130

Objectives

subject

In children, significantly

lower (improvement)
glucose SD (SDglu)

(¢}

Outcome

Before the

To investigate
continuous
glucose

Clinical

Italy (Orsola A cohort of

Di Dalmazi G, et

measures: index

from 20 February of glucose control:

lockdown in Italy,

consecutive

control in

DM-1

Policlinic,

al. (BMJ Open
Diabetes Res

Care)®

patients with
T1DM (30

diabetics

Bologna)

0.029) and

to 10 March 2020, GMI, LBG index,

and also January etc
30 to February 19

monitoring

time below range
(TBR) <54 mg/dL

(TBR2) (p

children (<12
years), 24

(CGM) metrics

in children and

0.029)

teenagers (13- (pre-lockdown)

adults with T1D

were detected

and 20 days

during lockdown 17 years),

and to identify

after lockdown.

starting from that
date, from 11 to
30 March 2020

CGM metrics were
comparable in

their potentially
related factors.

teenagers before and
during lockdown.

(during lockdown).

GMI, glucose management indicator; LBG, low blood glucose index; SEP, socioeconomic position.

adolescents achieved sufficient PAL at baseline, while
24% at the time of follow-up measurement during lock-
down; moreover, paternal education level was associated
with PAL during lockdown (OR: 1.33, 95% CI 1.19 to
2.01).* The follow-up of Italian obese adolescents found
that the number of meals per day increased by 1.15+1.56
(p<0.001) during the lockdown and also unhealthy food
consumption and sedentary behaviours."®

Diabetes mellitus

Three studies on children with type 1 diabetes mellitus
from Israel,® Greece?” and Italy®® showed no changes or
improvements in glucose control indicators. However, in
some cases, younger age and low family socioeconomic
status were associated with worse control during the lock-
down period (table 3).

Healthcare services access/use

There were no differences in the proportion of caesarean
deliveries between the observation and control groups in
a Chinese study. Furthermore, birth weight in the obser-
vation group during lockdown was higher than in the
control group among infants born >34 gestational weeks
(table 4).%

In Canada, the number of visits to the emer-
gency department (ED) due to injuries in children
decreased in 2 months in 2020 compared with the
same period from 1993 to 2019.%° An increase in the
number of admissions due to seizures was found in an
Italian children’s hospital.32 In another Italian study,
the mean paediatric ED daily consultations decreased
from 326.3 (95% CI 299.9 to 352.7) in March—-May
2019 to 101.4 (95% CI 77.9 to 124.9) in the same
period in 2020 (p<0.001).”*

Similarly, a decrease in the number of visits by 63.8%
to the ED was observed compared with the same
period in 2019 in a German hospital except for malig-
nant/neoplastic diseases.?® An Australian study found
a 47.2% decrease in total visits to the ED (26 871 vs
14 170), with a significant difference in daily mean.
Conversely, there was a 35% (485 vs 656) increase in
mental health diagnoses, while neonatal visits did not
change significantly.g1

There was a 52.5% decline in the daily average of the
total number of vaccinations administered during lock-
down than baseline data in Pakistan.”® A study from
Cameroon showed a drastic drop in hospitalisations,
and child mortality rates doubled comparing with the

. 36
previous year.”

Violence, abuse against children

Routinely collected clinical data on Child Protection
Medical Examinations (CPME) from Birmingham (UK)
showed a significant drop of 39% (95% CI 14% to 57%)
in CPME referrals during 2020 compared with previous
years, mainly associated with decreased school staff refer-
rals.”” A study from the US found an increase in the
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number of children with physical child abuse trauma,”

£ <
c ) [=] o} . . .
w= R brd 8 3 oS and the Florida child abuse allegation data showed a
° o < =) .8 S c 8
e | oL3 23 Sege 2L 8T, decrease in 27% (n=15 000) in the number of allegations
E % @ % 22853 % sgge § = of child abuse and neglect comparing with the same 2
n| T8 EES00Cs 20EED 39
a8 289358225838 535¢ months of 2019 (table 5).
£
(]
-
o E DISCUSSION
8=
o . . . . .
t 3 This narrative review provides summaries of peer-
c T P p
g.“g’ reviewed published evidence on the impact of school
closures and lockdown on child health, well-being and
g
S o access to healthcare, during the first wave of COVID-19.
S @ g
w| 8§ B The results show worse mental health status of children
Qo| Lo ST . .
E5| 8§28 and adolescents from disparate geography and socio-
2| 53083 . . .
23l 388 economic background, reduced physical activity and
=] le) ..a o S . g ; p y .
OE|TTExn . increased sedentary behaviours. There were changes in
00>y 2 the access and use of healthcare services as manifested
S E 5 § g R % by decrease in the ED visits, increased child mortality in a
Ex . . -
SEs 2 83533 kS study from Cameroon and a reduction on immunisation
= b= . . . . . .
255l 8 23—= 5 coverage in Pakistan. Finally, an increased risk of child
ccg|l® .—~0E~ = g Y;
203 gl\' 2L 8 abuse and violence against children due to decreased
-2 o b= - . .
232186 28384 2 access to general and specific care services during the
[5] =@ = s . .
08®|$8S8%S - eriod of lockdown and school closure was seen in the
J40T| o0=2<xax o p e
5 USA and UK. The effect of these measures of restriction
c.TL g indicates an increase in social inequalities. However, only
= Qo= 5 . . .
glge = £ a few of the studies focus specifically on analysing the
= O - . . . .
5 2928 g a impact on social determinants of child health. We found
< O0O&8nad @) P
= a significant negative effectin the most vulnerable groups
. c . . . . . .
.2 8 2 (ie, higher mortality and less vaccination coverage in the
o S ©5 < . . . . .
09 Sc sa N studies from low-income and middle-income countries)
£896E59 oo .
ol L 2EREC g and more significant negative impact on mental and
8| 3588=% E ) 8 P
2| 23%s £ E physical health and child abuse and maltreatment in the
3] © = O .= . . . . .
S| S8aB8ED ° most vulnerable child population in studies from high-
S 8208 ETD © pop g
o|Rk8s£2688 = income countries.
c g The results of this ‘nonnatural experiment’ are gener-
Bl Q> g alisable to most of the countries that applied any level
o HE a pPp y
ol eg85LE 3 of lockdown or confinement and closure of schools
=t © = [0} ] )
S| T = kel .
a) E2EGFED S although each country has different healthcare and
£ 8523883 g & v
Sle 2= § 8 >8 3 education systems and social and redistribution policies.
sE£Qqc . . . .
T Confinement has produced an increase in previously
L .« L. . .. . . ..
- 2 existing inequalities with respect to access to basic living
3 5 2 conditions and care services, with more difficulties in
&£ .
w| ®GC 5 households with fewer resources.*
ol o8 Q .
9| 5§ 3 The results of the present study add to previous analyses on
Fla 8 9) the impact of quarantine and school closure during previous
S epidemic outbreaks worldwide.'”” The latter analysed the
° P Y
£ impact and reported negative psychological effects including
[0} . .
a post-traumatic stress symptoms, confusion and anger. On the
w other hand, social isolation exacerbates personal and collec-
7 E P
2 ) tive vulnerabilities while limiting accessible and familiar
Sl s 3 41 &
- gl e 2 support options.” Many countries have seen an increase
0 § 8 g in demand for domestic violence services and reports of
< < . . . .
= o| O = increased risk for children not attending schools, a pattern
c S g p
8 N ® similar to previous episodes of social isolation associated with
S . . .
g = 85, 3 epidemics and pandemics.*
< ® | a5 g i
o REl28% Q The results show an impact on mental health and
° - 5 o F _g « . .. . . :
2| £ 3| 8273 3 physical activity mainly in the adolescent population.
Bl k2 Osa @ However, likely, these factors have also affected younger
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children, a fact that needs to be assessed in future studies.
Another review on the impact of COVID-19 on families
and children found an increase in parental stress related
to the suspension of classroom activities, social isolation
measures, nutritional risks, children’s exposure to toxic
stress, depressive and anxiety symptoms, especially in
previously unstructured homes, and a lack of physical
activities.* Some cross-sectional reports found important
differences between households of different socioeco-
nomic status regarding home learning and with important
potential implications for the long-term impact that the
unprecedented circumstances.** Moreover, some studies
carried out modelisations on the impact of inequalities
and lost school learning. Christakis et al” compared the
full distribution of estimated years of life lost (YLL) due
to COVID-19 under both ‘schools open’ and ‘schools
closed’ conditions and observed a 98.1% probability
that school opening would have been associated with a
lower total YLL than school closure. On the other hand,
Azevedo et al'® found that between 0.3 and 0.9 years of
schooling losses adjusted for quality, bringing down the
effective years of basic schooling that students achieve
during their lifetime from 7.9 years to between 7.0 and 7.6
years. This would be associated with lost earnings in the
amount between US$6472 and US$25 680 dollars over a
typical student’s lifetime, exacerbating inequalities.

Strengths and limitations

One of the strengths of this narrative review is the inclu-
sion of peerreviewed, longitudinal data or repeated
cross-sectional data based on comparable measures. This
makes the association between exposure to lockdown
and school closure and outcome measures analysed more
robust. Nonetheless, there are limitations. First, few of
the studies analysed data from low-income and middle-
income countries or social inequalities as independent
factors, which should be addressed in future studies.
Second, the exposure measures that we analysed, both
school closure and lockdown, varied between countries
and also the period from the beginning of the measures,
and the time outcomes were assessed. This fact makes it
difficult to evaluate the impact according to the level and
duration of confinement and also to establish a clear asso-
ciation between exposure and outcomes. However, all the
included studies present at least the timeline for initiating
the measures adopted and evaluating the results. Third,
educational, healthcare and redistributive policies before
the pandemic conditioned each country’s responses and
results, and these factors must also be taken into account
in future studies. Finally, the measures analysed here may
have long-term effects and, therefore, future studies will
need to factor in longer follow-up.

CONCLUSIONS

This narrative review attempted to provide the best avail-
able evidence on the impact of pandemic-related restric-
tive measures on child’s and adolescent’s health. The

findings call for the attention of decision-makers to take
into account the risks and benefits for children’s health,
with respect to public health measures that are adopted.
Policymakers and researchers should look into other
much less disruptive social distancing interventions given
that lockdown measures greatly affect children and with
more negative effects than benefits in the short and prob-
ably also in the long term. As other public health experts
are urging,"” we suggest that a comprehensive public
health approach is needed in response to this pandemic
with particular attention given to children. Social deter-
minants and medical requirements should be addressed
simultaneously, with equity and human rights as overar-
ching principles.
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