
Anales de Pediatría 99 (2023) 3---13

www.analesdepediatria.org

ORIGINAL ARTICLE

Trends in  child  and adolescent  mental  health  in
Catalonia in  the context  of the  COVID-19 pandemic
during the 2020---2021  school  year�

Elena  Alcover Bloch a,∗,1, Anna Gatell Carbób,1,  Josep Vicent Balaguer Martínez c,
Tomás  Pérez Porcunad,  Olga  Salvadó Juncosae, Emilio Fortea  Gimeno f,
Patricia Álvarez Garcia g, Red de investigación en  Atención Primaria de Pediatría de la
Secció  d’Atenció Primària de la  Societat Catalana de Pediatria (XaRePAP)

a ICS.  ABS  Pallars  Sobirà,  Sort,  Lleida,  Spain
b Equip  Atenció  Pediàtrica  Territorial  Garraf,  Sant  Pere  de Ribes,  Barcelona,  Spain
c CAP  Sant  Ildefons,  Cornellà  de  Llobregat,  Barcelona,  Spain
d CAP  Valldoreix,  Atenció  Primària  Fundació  Assistencial  Mútua  Terrassa,  Universitat  de Barcelona,  Valldoreix,  Barcelona,  Spain
e CAP  Llibertat,  Reus,  Tarragona,  Spain
f CAP  Montilivi,  Girona,  Spain
g ABS  Alta  Ribagorça,  El  Pont  de Suert,  Lleida,  Spain

Received  14  November  2022;  accepted  20  March  2023
Available  online  5 June  2023

KEYWORDS
COVID-19;
Mental  health;
Children;
Adolescents;
Longitudinal  studies;
Child  behaviour
disorders

Abstract
Introduction:  The  SARS-CoV-2  pandemic  has  had  a  great  impact  on  the  physical  and  psychologi-
cal health  of  the  population.  The  aim  of  this  study  was  to  evaluate  child  and  adolescent  mental
health  in a population  cohort  along  the 2020---2021  school  year.
Methods:  This  was  a  prospective  longitudinal  study  of  a  cohort  of  children  from  5---14  years  of
age in Catalonia,  Spain,  performed  from  September  2020  to  July  2021.  The  participants  were
randomly selected  and  accompanied  by  their  primary  care  paediatrician.  Evaluation  of  risk  of
psychopathology  was  performed  using  the  Strengths  and  Difficulties  Questionnaire  (SDQ)  carried
out by  one  of  the  legal  guardians  of the  child.  We  also  collected  sociodemographic  and  health
variables of  the  participants  and  their  nuclear  family.  Data  were  collected  by  an  online  survey
through the  RedCap  platform  at  the  beginning  of  the  academic  year  and at the  end  of  each
trimester  (4 cuts).
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Results:  At  the  beginning  of  the  school  year,  9.8%  of  the  patients  were  probable  cases  of
psychopathology  compared  to  6.2%  at the  end  of  the  year.  The  perception  of  the  level  of  pre-
occupation of  the children  for  their  health  and  that  of  their  family  was  related  to  presenting
psychopathology,  especially  at  the  beginning  of the year, with  the  perception  of  a  good  family
atmosphere  being  always  related  to  lower  risk.  No variable  related  to  COVID-19  was  associated
with an altered  SDQ  result.
Conclusions:  Along  the 2020---2021  school  year,  the  percentage  of  children  with  a  probability  of
presenting psychopathology  decreased  from  9.8%  to  6.2%.
©  2023  Asociación  Española  de Pediatŕıa.  Published  by  Elsevier  España,  S.L.U.  This  is an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Evolución  de  la salud  mental  infanto-juvenil  en  Catalunya  en  el contexto  de la
pandemia  por la COVID-19  durante  el  curso  escolar  2020-2021

Resumen
Introducción:  La  pandemia  por  SARS-CoV-2  ha  tenido  un  alto  impacto  en  la  salud  física  y  psi-
cológica de  la  población.  Nuestro  objetivo  fue  evaluar  la  salud mental  infanto-juvenil  de una
cohorte poblacional  a  lo  largo  del curso  2020-21.
Métodos:  estudio  longitudinal  y  prospectivo  de una  cohorte  de niños  escolarizados  entre  5 y  14
años en  Cataluña  entre  septiembre  2020  y  julio  2021.  Los  participantes  fueron  seleccionados  de
forma aleatoria  y  seguidos  por  el  pediatra  de referencia  en  la  atención  primaria.  La  evaluación
del riesgo  de  psicopatología  fue  realizada  a  través  del cuestionario  Strengths  and  Difficulties
Questionnaire (SDQ)  contestada  por  un  tutor  legal  del  niño.  Fueron  recogidas  también  varia-
bles sociodemográficas  y  de salud  del  individuo  y  su núcleo  de  convivencia.  Los datos  fueron
recogidos  mediante  una  encuesta  on  line  a  través  de  la  plataforma  RedCap  al  inicio  del  curso  y
al final  de  cada  trimestre  (4 cortes).
Resultados:  Al  inicio  del  curso  escolar  el 9,8%  de los  pacientes  fueron  casos  probables  de  psi-
copatología,  frente  al  6,2%  de final  de  curso.  La percepción  del  nivel  de preocupación  de los
niños por  su  salud  y  la  de su familia  se  relacionó  con  presentar  psicopatología,  especialmente
al inicio  del  curso,  mientras  que  la  percepción  de un  buen  ambiente  familiar  se  relacionó  en
todo momento  con  menor  riesgo.  Ninguna  variable  relacionada  con  el COVID-19  se  asoció  con
resultado alterado  del  SDQ.
Conclusiones:  A lo  largo  del  curso  escolar  2020-2021  el  porcentaje  de  niños  con  probabilidad
de presentar  psicopatología  mejoró  y  pasó  del  9,8%  al  6,2%.
© 2023  Asociación Española de  Pediatŕıa.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un
art́ıculo Open  Access  bajo  la  licencia  CC BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Introduction

The  coronavirus  2019  (COVID-19)  pandemic  has  been  a pub-
lic  health  crisis  of  global  importance.1 The  impact  of  acute
infection  by  SARS-CoV-2  in the  paediatric  population  has
been  low,  as  its  course is  generally  mild.2,3 However,  the
changes  the  pandemic  has  imposed  on  the  lives  of  children
and  adolescents  (which  we  will  refer  to from  this  point  as
‘‘children’’  for the sake  of brevity)  has brought  their  men-
tal  health  into  focus.4,5 One  of the  main  changes  has  been
the  interruption  of  their  schooling.  It  is  estimated  that  up
to  1500  million  youth  and  children  aged  less  than  20  years
did  not  attend  school  during  the first wave  of the pandemic.
According  to an analysis  by  UNICEF,6 >13%  of children  aged
10---19  years  had  some  form  of mental  health  disorder  in
2019.  Early  data  on the impact  of  COVID-19  on  mental  health
were  first  reported  for the  adult  population7 and  later  for
the  paediatric  population.8 These  studies  evinced  a  deterio-

ration  of mental  health  caused  by  the  disease  itself  but  also
by  the policy  and  public  health  measures  adopted  to  con-
tain transmission  of  the virus  and  respond  to  the  pandemic.9

Other  authors  reported  substantial  increases  in  the  preva-
lence  of  depression  and  anxiety  in children.10,11

In  Spain,  the pandemic  prompted  the  imposition  of
home  confinement  for  nearly  3  months  and  the  closure  of
schools  for 6 months.12 Various  domestic  studies  evinced
an increased  incidence  of  stress,  anxiety  and  depression
in  adolescents.13 Many  parents  and  caregivers  (which  we
will  refer  to  from  this point  as  simply  ‘‘parents’’)  noticed
changes  in  their  children’s  mood  and behaviour.14 A study
conducted  in  our  autonomous  community,  Catalonia,  found
an  increased  incidence  of  mood  and  behavioural  symptoms
in  young  children  during  the home confinement  period.15

Some  studies  demonstrated  that  the  impact  was  greater  in
socially  vulnerable  families.16 Certain  authors  proposed  that
the  impact  on  mental  health  could persist  or  even  increase
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with  time,17 although  there  is  scarce  data  from  population-
based  and  longitudinal  studies18 on  the mental  health  of
children  during  the COVID-19  pandemic.

The  aim  of the  study  presented  here,  ‘‘Paediatrics  and
Mental  Health’’  (PEDSAME),  was  to  assess  the mental  health
of  the  paediatric  population  and  potentially  associated  fac-
tors  at  the  population  level  and prospectively  in the first
school  year  of  the COVID-19  pandemic.

Material  and methods

Study  design

We  conducted  a prospective,  longitudinal  and  observational
study  between  September  2020  and  July 2021  (2020---2021
school  year).  The  study  was  conducted  through  the primary
care  paediatrics  research  network  (XaRePAP)  of  the Sec-
tion  on Primary  Care  of  the Societat  Catalana  de  Pediatria
(Catalonian  Society  of  Paediatrics).  This  network  includes
primary  care  paediatricians  and  paediatric  nurses  with  full
representation  of  the Catalonian  territory,  including  rural
and  urban  areas.

Participants

Each  participating  paediatrician  or  nurse  (Appendix  B in Sup-
plementary  material)  used a random  number  list to  select
a  sample  of  15  children  from  their  caseloads.  The  sample
consisted  of  children  aged  5---14 years  residing  in Catalo-
nia  included  in the  caseloads  of  the  participating  providers.
The  exclusion  criteria  were  lack  of  signed  informed  consent,
inability  to  contact  the patient  by  telephone  and  presence
of  a  language  barrier.

We  estimated  the necessary  sample  size  based on the size
of  population  aged  5---24  years  in Catalonia  (833  000,  source:
Statistical  Institute  of Catalonia  [IDESCAT]).19 The  expected
prevalence  of  mental  health  disorders  used as  reference  was
7.5%.19 We  calculated  the sample  size required  for  a preci-
sion  of  3%  and  a 95%  level of  confidence.  The  result  was  that
the  sample  needed  to  include  a  minimum  of  297 individual
(calculation  made  with  the  Epidat  software,  version  3.1).

Data  collection

Once  the  sample  was  selected,  we  contacted  one  par-
ent/legal  tutor  per  child  by  telephone  to invite  them  to
participate  in  the study.  A  link  was  then  provided  via
electronic  mail  through  the RedCap  platform20 to  access
all  the  necessary  information  about  the  study,  sign  the
informed  consent  form  and  complete  the  online  question-
naire  (Appendix  B in Supplementary  material).  For  families
without  internet  access,  we  offered  the possibility  of par-
ticipating  through  an in-person  interview.

We collected  data  at  4 timepoints  during  the  school  year:
start  of  school  year  (September---October  2020),  end  of  first
term  (December  2020---January  2021),  end  of second  term
(March---April  2021)  and  end  of  the  school  year (June---July
2021).  At  each  time  point,  the parents completed  the par-
ent  version  of  the Strengths  and  Difficulties  Questionnaire
(SDQ)21 in  relation  to  the child  at the present  moment.  They

also  answered  different  questions  regarding  the  impact  of
the  COVID-19  pandemic  on  the family  and  household,  any
psychological  symptoms  the  child  may  have  developed  since
the  previous  timepoint,  any  existing  medical  or  psychiatric
diagnoses  in  the  child,  and aspects  related  on  sleep pat-
terns,  appetite,  feelings,  behaviour,  worry  and  screen  use
(Appendix  B in Supplementary  material).

The  SDQ  is  a  validated  instrument  for  assessment  of  the
risk  of psychiatric  disorders  in minors.21 It can  detect  emo-
tional  and behavioural  problems  in children  aged  5---17 years.
It  is  composed  of  25  items  grouped  in 5 scales:  emotional
symptoms,  conduct  problems,  peer  relationship  problems,
hyperactivity/inattention  and  prosocial  behaviour.  We  used
the  validated  Spanish  version  of  the  SDQ,22 available  at
www.sdqinfo.com.  To  allow  comparison  with  prepandemic
results,19 we  interpreted  the results  applying  the same  cat-
egories as  the Department  of Health  of  Catalonia:  normal
(0---13  points),  possible  case  (14---16  points)  and  probable
case  (17---40 points).

Ethical  considerations

The  study  was  developed  in adherence  with  good  clini-
cal  practice  protocols.  The  PEDSAME  was  approved  by  the
Ethics  Committee  of the Jordi  Gol  Institute  of  Primary  Care
Research  (IDIAP)  under code  20/142-PVC.

Statistical  analysis

We performed  a descriptive  analysis  of  the sample  data.  We
summarised  quantitative  data  using  the  mean  and compared
them  with  the t-test.  We  summarised  categorical  data  as
percentages  and  compared  them  with  the �

2 test. We  con-
sidered  differences  statistically  significant  if  the P  value  was
less  than  0.05.

The  total  SDQ  score  was  calculated  at  each time  point.
For  each  timepoint,  we  compared  the different  variables
under  study  in patients  who  were  ‘‘probable  cases’’  ver-
sus  all  other  patients.  We performed  a  multivariate  analysis
by  means  of  binary  logistic  regression  to  determine  which
factors  were associated  with  SDQ  scores  in the  pathological
range, including  in the  model  those  variables  that  remained
significant  at every  timepoint  of  the follow-up.

The  statistical  analyses  were  performed  with  the soft-
ware  SPSS,  version  25  (SPSS  Inc,  Chicago,  IL,  USA).

Results

Of  the 529  children  selected  at  random,  369  were  included
in  the analysis  of the  first  timepoint  (September  2020)  and
321  in  the  analysis  at  the  end  of  the study  (July  2021)  (13%
lost  to  follow-up)  (Fig.  1).

Descriptive  analysis  of  the  sample

Table 1  summarises  the  general  characteristics  of  the sam-
ple;  it is  worth  highlighting  that  9.5%  of the  patients  had  a
previous  psychiatric  or  neurodevelopmental  disorder  diag-
nosis.

5

http://www.sdqinfo.com


E.  Alcover  Bloch,  A.  Gatell  Carbó,  J.V.  Balaguer  Martínez  et  al.

Figure  1 Flowchart  of  the  study.

Table  1  General  characteristics  of  the  sample.

n =  369 %  95%  CI

Demographic  characteristics

Female  child  195 52.8%  47.6−58.1
Mother was  the  participating  parent  319 86.4%  82.8−90.1
Parental nationality:  Spanish 304  82.4%  78.4−86.4
Child’s nationality:  Spanish  353 95.7%  93.5−97.9
Living with  parents 309  83.7%  79.8−87.6
Living in  an  apartment/flat  243 65.9%  60.9−70.8
Home >90  m2 227  61.5%  56.4−66.6

Health-related  characteristics

Absence  of  chronic  disease  352 95.4%  93.1−97.7
Parental history  of  mental  health  disorders  14  3.8%  1.7−5.9
Previous diagnosis  of psychiatric  or  neurodevelopmental  disorder  35  9.5%  6.4−12.6

Results  of  the  SDQ

The  primary  outcome  of  the PEDSAME  study  was  the SDQ
score.  At  the  beginning  of the year, 9.8% of the patients  were
probable  cases  of  a psychiatric  disorder  (while  11.1%  were

possible  cases).  The  percentage  of  probable  cases  decreased
gradually  in the  course  of  the  school  year,  and was  lowest
in  June  2021  with  6.2%  probable  cases  (and  9.7%  possible
cases)  (Fig.  2).

6
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Figure  2  Trends  in abnormal  SDQ  scores  (probable  case)  through  the  school  year.

Figure  3  Trends  on  SDQ  scale  scores  through  the  school  year.

In the  separate  analysis  of the  SDQ  scales  (Fig.  3), con-
duct  problems  and  hyperactivity/inattention  exhibited  clear
improvement  during  the  school  year.  These  problems  were
significantly  more  prevalent  in  children  aged  5---8  years  in  the
first  timepoint.  Emotional  symptoms  were  the  most  preva-
lent  problem  at the end  of  the second  term,  and  problems

with  peer  relationships  were  the most  prevalent  at the end
of  the school  year.

Children  with  abnormal  SDQ  scores  in September  wor-
ried  more  than  those  with  scores  in  the normal range.  In the
course  of  the year, this  difference  stopped  being  significant,
while  a  positive  perception  of  the  home  environment  was

7
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Table  2  Comparison  of  children  with  normal  and  abnormal  SDQ  scores  and of  the  level  of  worry  of  the  child  and parents  during  the  school  year,  the  home  environment,
initiation of  mental  health  care  and  a  pre-existing  psychiatric  diagnosis.

Variable  Category  Start  of  year
(n = 369)

1st  term
(n =  352)

2nd  term
(n  = 330)

3rd  term
(n  =  321)

Normal
SDQ
n  (%a)

Abnormal
SDQ
n  (%a)

Pb Normal
SDQ
n  (%a)

Abnormal
SDQ
n  (%a)

Pb Normal
SDQ
n (%a)

Abnormal
SDQ
n  (%a)

Pb Normal
SDQ
n  (%a)

Abnormal
SDQ
n  (%a)

Pb

Level  of  worry  of
child  for  own
health

None/Mild  193  (58%)  11
(30.6%)

0.000  158
(49.2%)

10
(32.3%)

0.118  168
(54.5%)

7  (31.8%)  0.116 194
(64.5%)

10
(50.0%)

0.402

Moderate 101
(30.3%)

11
(30.6%)

79
(24.6%)

8  (25.8%)  71
(23.1%)

8  (36.4%)  48
(15.9%)

5  (25.0%)

High/Very
high

39
(11.7%)

14
(38.9%)

84
(26.2%)

13
(41.9%)

69
(22.4%)

7 (31.8%)  59
(19.6%)

5  (25.0%)

Level of  worry  of
child  for  family’s
health

None/Mild  92
(27.6%)

5  (13.9%)  0.203  65
(20.3%)

5  (16.1%)  0.412  77
(25.0%)

4  (18.2%)  0.617 129
(42.9%)

7  (35.0%)  0.237

Moderate 90  (27%)  12
(33.3%)

70
(21.9%)

10
(32.3%)

85
(27.6%)

8  (36.4%)  70
(23.3%)

8  (40.0%)

High/Very
high

151
(45.3%)

19
(52.8%)

186
(57.8%)

16
(51.6%)

146
(47.4%)

10
(45.5%)

102
(33.9%)

5 (25.0%)

Home environment Very
bad/Bad

86
(25.8%)

22
(61.1%)

<0.001  7 (2.2%)  7  (22.6%)  <0.001  6 (2%)  6  (27.3%)  <0.001  4 (1.3%)  2  (10%)  <0.001

Normal --- ---  93
(29.9%)

16
(51.6%)

93
(30.2%)

10
(45.5%)

66  (22%)  10  (50%)

Good/Very
good

247
(74.2%)

14
(38.9%)

221
(68.8%)

8 (25.8%)  209
(67.9%)

6  (27.3%)  231
(76.7%)

8  (40%)

Initiation of
mental  health  care

No  316  30  0.060  306
(95.3%)

27
(87.1%)

0.075  293
(94.9%)

13
(61.9%)

<0.001  286  (95%)  15  (75%)  0.005

Yes 17  6  15  (4.7%)  4  (12.9%)  16  (5.1%)  8  (31.8%)  15  (5%)  5  (25%)
Previous
psychiatric
diagnosis

No 309
(92.8%)

25
(69.4%)

0.000  295
(91.8%)

23
(74.2%)

0.005  282
(91.5%)

17
(77.3%)

0.045  279
(92.6%)

15  (75%)  0.019

Yes 24  (7.2%)  11
(30.6%)

26  (8.2%)  8  (25.8%)  26  (8.5%)  5  (22.7%)  22  (7.4%)  5  (25%)

a % of the column for each variable.
b

�
2 test.
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Table  3  Multivariate  analysis  including  variables  with  significant  differences.

Variable  Category  Start  of  year  1st  term  2nd  term  3rd  term

Perceived  home
environment

Very  bad  or bad  Reference  Reference  Reference  Reference
Normal  --- 0.12  (0.04−0.43)  0.07  (0.02−0.28)  0.24  (0.04−1.53)
Good or  very  good  0.46  (0.32−0.67)  0.03  (0.01−0.10)  0.02  (0.01−0.08)  0.05  (0.01−0.35)

Previous
psychiatric
diagnosis

Yes/No 5.91  (2.47−14.16)  4.32  (1.62−11.54)  4.77  (1.50−15.23)  5.17  (1.61−16.66)

Figure  4  Trends  in  worry  in  children  (left)  and  parents  (right)  regarding  health  through  the school  year.

associated  with  a normal  SDQ  score  throughout  the  school
year.  None  of the variables  associated  with  the  COVID-19
pandemic  (confinement  measures,  disease  in the  child  or  a
family  member,  hospital  admissions  or  deaths)  was  associ-
ated  with  abnormal  scores  in the SDQ.  On the  other  hand,
a  previous  history  of psychiatric  illness  was  strongly  asso-
ciated  with  having  an  abnormal  SDQ  score throughout  the
follow-up.  In the last  2 timepoints,  scoring  in the  abnormal
range  was  also  significantly  associated  with  the initiation  of
mental  health  care  (Table  2).

We  conducted  a  logistic  regression  analysis  introducing
in  the  model  the 2  variables  in which  we  found  statisti-
cally  significant  differences  between  children  with  normal
and  abnormal  SDQ  scores  in all 4  timepoints:  the  perception
of  the  home  environment  and  the having  a pre-existing  psy-
chiatric  diagnosis.  Table  3  presents  the corresponding  odds
ratios.  A  positive  home  environment  was  associated  with
normal  scores  in the  SDQ  throughout  the school  year, while
having  a  pre-existing  psychiatric  diagnosis  was  associated
with  abnormal  scores  in the SDQ.

Trends  in  worrying  during  the  school  year

Table  4 presents  the  changes  over  the school  year  in the
worry  of  children  regarding  their  own  health,  the worry  of
parents  regarding  health in the  family,  the perception  of the
home  environment,  the  impact  of  COVID-19  on  the family

and  the potential  impact  on  mental  health.  Children  tended
to  worry  less  than  their  parents  (Fig.  4).  The  level  of  worry
of  families and  children  about  their  health  were  greater  in
the  first  and  second  terms  and  had  improved  by  the  end  of
the  third  term.  The  percentage  of  families  that  perceived
the  home  environment  as  very  bad  decreased  significantly
over  time,  and at the  end  of  the  year none reported  a  bad
home  environment.

Discussion

The  results  obtained  at  the beginning  of  the school  year,
after  a 6-month  closure  of  schools  in Catalonia,  yielded  a
percentage  of  probable  cases  of psychiatric  disorder  of  9.8%
among  the  patients,23 a  clear  increase  compared  to  the  7.5%
reported  before  the pandemic.19 Higher  levels  of  worry  in
children  regarding  their  own  and  their  family’s  health  were
associated  with  the presence  of  mental  health  problems,
especially  at the start  of  the  year,  while  a positive  percep-
tion  of  the  home  environment  was  associated  with  a  lower
risk.  None  of  the  variables  related  to  COVID-19  were  asso-
ciated  with  abnormal  scores  in  the SDQ.  The  proportion  of
children  at  risk  of  mental  health  disorders  decreased  grad-
ually  over the 4 timepoints  to  6.2%  at the  end  of  the school
year.

To our  knowledge,  no  study  published  to  date has  fol-
lowed  up  a  cohort  through  the entire  first  year  of  school  in
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Table  4  Worry  about  health  in children  and  parents,  perception  of  home  environment,  impact  of  COVID-19  on the  family  and  potential  mental  health  effects.

Variable  Category  Start  of  year  n  = 369  (%)  1st  term  n  =  352  (%)  2nd  term  n  = 330  (%)  3rd  term  n  =  321  (%)

Level  of  worry  of
child  about  own’s
health

None  69  (18.7%)  43  (12.2%)  61  (18.5%)  85  (26.4%)
Mild 135  (55.3%)  125 (35.5%)  114  (34.5%)  118  (37.0%)
Moderate 112  (30.4%)  87  (24.7%)  79  (23.9%)  53  (16.5%)
High 40  (10.8%)  79(22.4%)  66  (17.9%)  54  (16.8%)
Very high  13  (3.5%)  18  (5.1%)  10  (2.7%)  11  (3.4%)

Parental level  of
worry  about
health  in  family

None  15  (4.1%)  7 (2.0%)  18  (5.5%)  31  (9.6%)
Mild 82  (22.2%)  63  (17.9%)  63  (19.1%)  104  (28.5%)
Moderate 102  (27.6%)  80  (22.8%)  93  (28.2%)  78  (24.2%)
High 134  (36.3%)  133 (37.9%)  117  (35.5%)  73  (22.7%)
Very high  36  (9.8%)  68  (19.4%)  39  (10.6%)  35  (10.9%)

Perceived home
environment

Very  bad  105  (28.6%)  2 (0.6%)  2 (0.6%)  0  (0.0%)
Bad 3  (0.8%)  12  (3.4%)  10  (3.1%)  7  (2.2%)
Normal  0  (0.0%)  109 (31.0%)  103  (31.2%)  76  (23.7%)
Good 160  (43.3%)  151 (42.9%)  135  (41.0%)  149  (46.4%)
Very good  101  (27.2%)  78  (22.2%)  80  (24.2%)  89  (27.7%)

Were you  confined
at home?

Never  339  (91.9%)  224 (63.6%)  216  (65.3%)  233  (72.6%)
Once 26  (7%)  108 (30.7%)  86  (26.1%)  74  (23.1%)
Twice 3  (0.8%)  14  (4.0%)  24  (7.3%)  13  (4.0%)
> twice  1  (0.3%)  6 (1.7%)  4 (1.1%)  1  (0.3%)

Did the  child  have
COVID?

No  362  (98.1%)  335 (95.2%)  317  (96.1%)  310  (96.6%)
Yes, asymptomatic  5  (1.4%)  11  (3.1%)  9 (2.7%)  7  (2.2%)
Yes, symptomatic  2  (0.5%)  6 (1.7%)  4 (1.2%)  4  (1.3%)

Were there  COVID  cases
in the  family?

Yes  61  (16.5%)  74  (21.0%)  64  (19.4%)  43  (13.4%)

Was anyone  in the  family
hospitalised?

Yes  22  (6.0%)  20  (5.6%)  14  (4.2%)  8  (2.5%)

Did anyone  in the  family
die?

Yes  9  (2.4%)  5 (1.4%)  4 (1.2%)  3  (0.9%)

Did the  child  start  to
receive  mental  health
services?

Yes  23  (6.2%)  19  (5.4%)  24  (7.3%)  21  (6.5%)
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the  COVID-19  pandemic.  Most  studies  conducted  on  the pae-
diatric  population  have been  cross-sectional,  which  carries
intrinsic  limitations,  and  only a few have  yielded  longitudi-
nal  data.  Most  of  the latter  have compared  the  prepandemic
period  with  a single  timepoint  in  the pandemic.9,24 The
COPSY  study  published  data  on  2  timepoints  covering  a
longer  period.  The  clearest  worsening  in mental  health
occurred  between  the prepandemic  period  and  the first
timepoint  (May---June  2020),  although  the mental  health  of
children  and  adolescents  continued  to  get  worse  through  the
second  timepoint  (December  2020---January  2021),  coincid-
ing  with  a  significant  confinement  measures.25 In  contrast,
adolescents  and  young  adults  in the United  States  recovered
prepandemic  levels  of  mental  health  earlier,  by  summer  of
2020.26 This  differed  from  the results  of  the PEDSAME  study,
which  found  an  even  higher  frequency  of  mental  health
problems  in  the  autumn/winter  of  2020  (9.8%/8.8%),  with-
out  recovery  of  prepandemic  mental  health  until  later,  in
March  and  especially  June 2021  (6.2%).  The  recovery  of
mental  health  to prepandemic  levels  could  take  longer  in
children  and  adolescents  compared  to  adults,27 perhaps  due
to  the  imposition  of  greater  restrictions  to  their  school  and
social  lives.

Most  studies  have  identified  adolescents  as  a  subset  of
the  population  particularly  vulnerable  to  mental  health  dis-
orders  during  the  COVID-19  pandemic.24,28 Our  study  also
found  a  higher  frequency  of  emotional  symptoms  in this  age
group  compared  to  prepubertal  children.  However,  we  ought
to underscore  that  the  most  affected  age  group  was  children
aged  5---8  years,  a  difference  that  was  significant  in  the first
timepoint,  in  agreement  with  other  studies  that  also  used
the  SDQ  or equivalent  instruments.29,30 This  could  be due  to
a  frequent  focus  on  internalizing  disorders,  such as depres-
sion  and  anxiety,18,31 while  little  attention  has  been  paid
to  externalising  disorders32 (conduct  disorder  or  attention-
deficit hyperactivity  disorder),  the  incidence  of which,  as
observed  in  our  study,  is  higher  at younger  ages.  The  SDQ  has
proven  to  be  a useful  instrument  to  assess  the risk  of  mental
health  disorders  in children.  It allows  assessment,  on  one
hand,  of  internalizing  symptoms  and,  on  the other,  exter-
nalising  symptoms,  which  are more  prevalent  in younger
children  and  which  may  go undetected.

The  restrictions  imposed  in successive  waves,  although
generally  less  strict  compared  to  the initial home  confi-
nement  measure,  could  explain  the greater  impact  on  the
mental  health  of  younger  children,  who  need  spaces  outside
the  home  to  move  around  and socialize,  as  opposed  to  ado-
lescents  who  can  partly  make  up  for restrictions  through
online  social  interaction.  In younger  children,  the inabil-
ity  to  understand  the reasons  for  confinement  and  other
changes  in  their  routine  on account  of  the pandemic  could
contribute  to  the increase  in  anxiety  and  suffering  related
to  COVID-19.29,33

When  it  came  to  the variables  associated  with  changes
in  mental  health,  we  found that  the level  of  worry  of  both
children  and  parents  regarding  health,  identified  as  a deter-
minant  of  mental  health,34 decreased  over  the school  year.
In  fact,  only  the  worry  of  children  was  significantly  associ-
ated  with  an increased  risk  of mental  health  problems,  and
only  at  the  beginning  of  the school  year.  On  the other  hand,
a  positive  perception  of  the  home  environment  was  associ-
ated  with  adequate  mental  health  throughout  the  follow-up.

Numerous  studies  have  found  that  the  level  of anxiety10 or
neuroticism  of  parents35 is  associated  with  abnormal  SDQ
results  in children.36 Several  authors25,37 have  found  that
a  positive  home  environment  (adequate  social  support  and
good  communication  within  the family)  was  associated  with
better  mental  health  status  in  children,  and  especially  in
adolescents,  during  the pandemic.38 On  the other  hand,
none  of  the  variables  directly  related  to  COVID-19  was  sig-
nificantly  associated  with  mental  health.  Contrary  to the
findings  of  Matalí-Costa  and  Camprodon-Rosanas,29 we  did
not  find an association  between  a  death  in  the family  and  less
favourable  results  in the  SDQ.  The  CLoCk  study,  conducted  in
England,  also  did not  find  significant  differences  in the fre-
quency  of abnormal  SDQ  scores  between  children  that  had
positive  SARS-CoV-2  test  results  and children  who  did  not.39

The  variable  associated  most  strongly  with  abnormal  results
in  the  SDQ was  a  previous  diagnosis  of  psychiatric  or  neu-
rodevelopmental  disorders,  in agreement  with  the previous
literature,32,40 as  was  to  be expected.

The  analysis  of the data  collected  in the PEDSAME  study
throughout  the 2020---2021  school  year  show  that, in spite  of
experiencing  the  pandemic,  the percentage  of  children  con-
sidered  probable  cases of  mental  disorder  decreased  over
the  year.  Each  of  the  timepoints  happened  to  coincide  with
the  different  waves  of  the COVID-19  pandemic  in Spain,  in
spite  of which the percentage  of children  with  SDQ  scores  in
the  abnormal  range  kept  decreasing.  It is  possible  that  the
relaxation  of  social  distancing  measures  (opening  schools
and  allowing  a  degree  of  social  contact)  played  a part  in
this  improvement.  Several  studies  have evinced  the  neg-
ative  impact  of  school  closures  on  the mental  health  of
children.4,24,25,40 While  the  PEDSAME  study  was  not designed
to  assess  the role  of  schools  in paediatric  mental  health,
the  progressive  decrease  in mental  health problems  over  the
school  year  supports  this hypothesis  and  could  support  the
exertion  of  extreme  caution  in  imposing  school  closures  in
the  future.

The  most important  limitation  of  the study  is  that  we  did
not have  questionnaires  completed  by  the  children  them-
selves  from  a  certain  age.  Internalizing  symptoms  are  more
easily  identified  if the source is  the  patient  versus  a  proxy;
nevertheless,  the  analysis  detected  an  increase  in emotional
symptoms  in the  subgroup  aged  12---14  years.  The  mother
completed  the  questionnaire  in 86.2%  of  cases,  a  sex  dispar-
ity  that  could  be  a source  of  bias. This  is  a  consistent  issue
across  studies.29,34,39 We  controlled  for  the  risk  of  selection
bias  associated  with  differences  in internet  access  by  offer-
ing  an interview,  in person  or  by  other  means.  We  ought to
highlight  that  the Catalonian  public  health  system  is  uni-
versal  and  free  of cost  for all  children,  which  limits  the
possibility  of  selection  bias  due to  socioeconomic  or  cultu-
ral  factors.  The  main  strength  of  the PEDSAME  study  is  that
it  was  conducted  in a random  sample  representative  of  the
population,  as  opposed  to  a  sample  of  convenience  recruited
through  social  networks  or  other  channels.  Secondly,  it is
one  of  the few  longitudinal  studies  analysing  child  and ado-
lescent  mental  health  in the context  of  the pandemic,  and
the  only  one at the time  of  this writing  that followed  up
the  sample  throughout  the  entire  2020---2021  school  year,  at
4  different  timepoints,  which  allowed  an adequate  assess-
ment  of  temporal  trends  in  the  cohort.  The  low  proportion  of
participants  lost  to  follow-up  (13%) makes  the  results  robust.
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Additional  population-based  longitudinal  studies  would
be  helpful  to  gain  a better  understanding  of the  impact
of pandemics  on  child  and  adolescent  mental  health.  This
would  allow  the identification  and  development  of the most
appropriate  measures  to  confront  them.

Conclusion

The mental  health  of  children  and adolescents  in Catalo-
nia,  assessed  by  means  of the  SDQ  in a paediatric  sample,
worsened  6 months  into  the  pandemic  during  the closure
of  physical  schools  compared  to  previous  population-based
data.  During  the follow-up  of the study  cohort,  we  found  that
the  proportion  of  children  with  a SDQ  score  in the abnor-
mal  range  decreased  through  the  2020---2021  school  year.
The  level  of  worry  experienced  by  children  about  their  own
health  and that of  their  family  members  was  associated  with
the  presence  of  mental  health disorders,  especially  at the
beginning  of  the  school  year.  A positive  perception  of the
home  environment  was  associated  with  a lower  frequency
of mental  health  problems.  None  of  the  variables  pertaining
to  COVID-19  was  associated  with  having  SDQ  scores  in the
abnormal  range.
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22. Español-Martín G,  Pagerols M, Prat R, Rivas C, Sixto
L, Valero S, et  al. Strengths and difficulties question-
naire: Psychometric properties and normative data for
Spanish 5- to 17-year-olds. Assessment. 2021;28:1445---58,
http://dx.doi.org/10.1177/1073191120918929.

23. Gatell-Carbó A, Alcover-Bloch E, Balaguer-Martínez JV, Pérez-
Porcuna T,  Esteller-Carceller M, Álvarez-Garcia P, et  al. State
of child and adolescent mental health during the first wave
of the COVID-19 pandemic and at the beginning of the
2020-2021 school year. An Pediatr (Engl Ed). 2021;95:354---63,
http://dx.doi.org/10.1016/j.anpede.2021.08.004.

24. Thorisdottir IE, Asgeirsdottir BB, Kristjansson AL,
Valdimarsdottir HB, Jonsdottir Tolgyes EM, Sigfusson
J, et al. Depressive symptoms, mental wellbeing, and
substance use among adolescents before and dur-
ing the COVID-19 pandemic in Iceland: A longitudinal,
population-based study. Lancet Psychiatry. 2021;8:663---72,
http://dx.doi.org/10.1016/S2215-0366(21)00156-5.

25. Ravens-Sieberer U,  Kaman A, Erhart M, Otto C, Devine J,
Löffler C, et al. Quality of  life and mental health in chil-
dren and adolescents during the first year of  the COVID-19
pandemic: Results of a two-wave nationwide population-
based study. Eur Child Adolesc Psychiatry. 2021:1---14,
http://dx.doi.org/10.1007/s00787-021-01889-1.

26. Hawes MT, Szenczy AK, Olino TM, Nelson BD, Klein DN.
Trajectories of depression, anxiety and pandemic experi-
ences; A  longitudinal study of  youth in New York during
the Spring-Summer of  2020. Psychiatry Res. 2021;298:113778,
http://dx.doi.org/10.1016/j.psychres.2021.113778.

27. Meherali S,  Punjani N, Louie-Poon S, Abdul Rahim K,  Das
JK, Salam RA, et al.  Mental health of  children and adoles-
cents amidst COVID-19 and past pandemics: A rapid systematic
review. Int J Environ Res Public Health. 2021;18:3432,
http://dx.doi.org/10.3390/ijerph18073432.

28. Mayne SL, Hannan C, Davis M, Young JF, Kelly MK, Powell
M, et al. COVID-19 and adolescent depression and suicide
risk screening outcomes. Pediatrics. 2021;148:e2021051507,
http://dx.doi.org/10.1542/peds.2021-051507.

29. Matalí-Costa J, Camprodon-Rosanas E. COVID-19 lockdown in
Spain: Psychological impact is greatest on  younger and vulner-

able children. Clin Child Psychol Psychiatry. 2022;27:145---56,
http://dx.doi.org/10.1177/13591045211055066.

30. Waite P, Pearcey S, Shum A, Raw JAL, Patalay P, Creswell
C. How did the mental health symptoms of  children
and adolescents change over early lockdown during the
COVID-19 pandemic in the UK? JCPP Adv. 2021;1:e12009,
http://dx.doi.org/10.1111/jcv2.12009.

31. Courtney D, Watson P, Battaglia M, Mulsant BH,
Szatmari P. COVID-19 impacts on child and youth anx-
iety and depression: challenges and opportunities.
Can J  Psychiatry. 2020;65:688---91, http://dx.doi.org/
10.1177/0706743720935646.

32. Takahashi F, Honda H.  Prevalence of  clinical-level emo-
tional/behavioral problems in schoolchildren during the
coronavirus disease 2019 pandemic in Japan: A prospective
cohort study. JCPP Adv. 2021;1:e12007, http://dx.doi.org/
10.1111/jcv2.12007.

33. Brooks SK, Webster RK, Smith LE,  Woodland L, Wes-
sely S, Greenberg N, et  al. The psychological impact of
quarantine and how to reduce it: Rapid review of the
evidence. Lancet. 2020;395:912---20, http://dx.doi.org/10.
1016/S0140-6736(20)30460-8.

34. Nikolaidis A, DeRosa J, Kass  M, Droney I,  Alexander L,  Di Mar-
tino A, et  al. Heterogeneity in COVID-19 pandemic-induced
lifestyle stressors predicts future mental health in adults and
children in the US and UK. J  Psychiatr Res. 2022;147:291---300,
http://dx.doi.org/10.1016/j.jpsychires.2021.12.058.

35. Mazza C, Ricci E, Marchetti D, Fontanesi L,  Di Giandomenico S,
Verrocchio MC, et  al. How personality relates to distress in par-
ents during the Covid-19 lockdown: The mediating role of child’s
emotional and behavioral difficulties and the moderating effect
of living with other people. Int J  Environ Res Public Health.
2020;17:6236, http://dx.doi.org/10.3390/ijerph17176236.

36. Robinson E, Sutin AR, Daly M, Jones A. A systematic
review and meta-analysis of  longitudinal cohort studies
comparing mental health before versus during the COVID-
19 pandemic in 2020. J  Affect Disord. 2022;296:567---76,
http://dx.doi.org/10.1016/j.jad.2021.09.098.

37. Panchal U, Salazar de Pablo G,  Franco M, Moreno C,
Parellada M, Arango C, et al. The impact of  COVID-19
lockdown on child and adolescent mental health: system-
atic review. Eur Child Adolesc Psychiatry. 2021;18:1---27,
http://dx.doi.org/10.1007/s00787-021-01856-w.

38. Magson NR, Freeman JYA, Rapee RM, Richardson CE, Oar
EL, Fardouly J. Risk and protective factors for prospec-
tive changes in adolescent mental health during the
COVID-19 pandemic. J  Youth Adolesc. 2021;50:44---57,
http://dx.doi.org/10.1007/s10964-020-01332-9.

39. Office for National Statistics. COVID-19 Schools Infection
Survey, England: Mental health and long COVID, November to
December 2021 [Accessed 10  March 2022]. Available from:
https://www.ons.gov.uk/peoplepopulationandcommunity/
healthandsocialcare/conditionsanddiseases/bulletins/covid19
schoolsinfectionsurveyengland/mentalhealthandlongcovid
novembertodecember2021.

40. Creswell C, Shum A, Pearcey S, Skripkauskaite S, Patalay
P, Waite P. Young people’s mental health during the COVID-
19 pandemic. Lancet Child Adolesc Health. 2021;5:535---7,
http://dx.doi.org/10.1016/S2352-4642(21)00177-2.

13

dx.doi.org/10.1007/s00787-021-01851-1
dx.doi.org/10.17269/s41997-021-00567-8
https://salutweb.gencat.cat/ca/el_departament/estadistiques_sanitaries/enquestes/esca/resultats_enquesta_salut_catalunya/
https://salutweb.gencat.cat/ca/el_departament/estadistiques_sanitaries/enquestes/esca/resultats_enquesta_salut_catalunya/
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0070
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
http://refhub.elsevier.com/S2341-2879(23)00119-9/sbref0075
dx.doi.org/10.1177/1073191120918929
dx.doi.org/10.1016/j.anpede.2021.08.004
dx.doi.org/10.1016/S2215-0366(21)00156-5
dx.doi.org/10.1007/s00787-021-01889-1
dx.doi.org/10.1016/j.psychres.2021.113778
dx.doi.org/10.3390/ijerph18073432
dx.doi.org/10.1542/peds.2021-051507
dx.doi.org/10.1177/13591045211055066
dx.doi.org/10.1111/jcv2.12009
dx.doi.org/10.1177/0706743720935646
dx.doi.org/10.1177/0706743720935646
dx.doi.org/10.1111/jcv2.12007
dx.doi.org/10.1111/jcv2.12007
dx.doi.org/10.1016/S0140-6736(20)30460-8
dx.doi.org/10.1016/S0140-6736(20)30460-8
dx.doi.org/10.1016/j.jpsychires.2021.12.058
dx.doi.org/10.3390/ijerph17176236
dx.doi.org/10.1016/j.jad.2021.09.098
dx.doi.org/10.1007/s00787-021-01856-w
dx.doi.org/10.1007/s10964-020-01332-9
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/covid19schoolsinfectionsurveyengland/mentalhealthandlongcovidnovembertodecember2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/covid19schoolsinfectionsurveyengland/mentalhealthandlongcovidnovembertodecember2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/covid19schoolsinfectionsurveyengland/mentalhealthandlongcovidnovembertodecember2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/covid19schoolsinfectionsurveyengland/mentalhealthandlongcovidnovembertodecember2021
dx.doi.org/10.1016/S2352-4642(21)00177-2

	Trends in child and adolescent mental health in Catalonia in the context of the COVID-19 pandemic during the 20202021 scho...
	Introduction
	Material and methods
	Study design
	Participants
	Data collection
	Ethical considerations
	Statistical analysis

	Results
	Descriptive analysis of the sample
	Results of the SDQ
	Trends in worrying during the school year

	Discussion
	Conclusion
	Conflicts of interest
	Acknowledgments
	Appendix A Supplementary data
	References


