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KEYWORDS Abstract
Community Objectives: In Spain, the tools to diagnose COVID-19 were available in primary care from May

pediatrics; 2020. Previously most studies described inpatients or patients in A&E departments, and fever
SARS-CoV-2; and cough were the most frequent symptoms. This study aims to define the clinical picture of
Children the pediatric COVID-19 in the community.
Methods: A descriptive and analytical observational study was performed including pediatric
cases (0—14years) from 255 pediatricians, proportionally distributed to its population, from
primary health centers in Spain, from 12th May 2020 to 30th April 2021. Diagnostics were made
by PCR detection of viral RNA, rapid antigen detection test or positive IgG serology.
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Results: There were 10,021 positive children included, 48.4% women, mean age
8,04 +4.17years. Infection was detected due to contact tracing (70.9%), compatible
symptoms (18.8%). Household was the main source of transmission (64.9%), followed by
school setting (10%) or unknown (9.9%). We did not find any significant differences in the
incidence between holidays and school terms. 43.2% of the children were asymptomatic. Most
frequent symptoms are rhinorrhea in <2 years, fever in 3—8years and headache in >9 years. An
exhaustive description of objective and subjective symptoms by age is made. 18 patients were
hospitalized, one with multisystem inflammatory syndrome in children. There were no deaths.
Conclusions: pediatric COVID-19 is a mild disease, with a large number of asymptomatic cases,
with very few hospital admissions and deaths. The main setting for transmission is the house-
hold, and school closures should be a last resource measure during the COVID-19 pandemic. A
specific clinical picture of pediatric COVID-19 was not found.

© 2022 Asociacion Espafola de Pediatria. Published by Elsevier Espaiia, 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/).

Expresion clinica de la COVID-19 en pediatria de atencién primaria: estudio COVIDPAP

Objetivos: En Espafa, las pruebas diagnosticas de COVID-19 en atencion primaria estuvieron
disponibles desde mayo de 2020. Previamente la mayoria de los estudios describian pacientes
hospitalarios: la fiebre y la tos eran los sintomas mas frecuentes. Interesaba conocer la expresion

Métodos: estudio descriptivo analitico observacional de casos pediatricos (0—14 afos) de 255
pediatras de atencion primaria espafoles, del 12/5/2020al 30/4/2021. Los diagnosticos se
determinaron por PCR, test rapido de deteccion de antigeno o serologia IgG positiva.

Resultados: Seincluyeron 10 021 nifos, 48,4% mujeres, con una edad media de 8,04 44,17 anos.
Se detect6 la infeccion por busqueda de contactos (70,9%) o sintomas compatibles (18,8%). El
hogar familiar fue la principal fuente de contagio (64,9%), seguido por los colegios (10%) o
de origen desconocido (9,9%). No hubo diferencias significativas en la incidencia entre tempo-
radas vacacionales o lectivas. El 43,2% fueron asintomaticos. Los sintomas mas frecuentemente
encontrados fueron rinorrea en menores de 2 anos, fiebre entre 3 y 8 anos y cefalea en may-
ores de 9 afos. Se describen exhaustivamente los sintomas y signos observados por edad. Se
hospitalizaron 18 pacientes, uno con un sindrome inflamatorio multisistémico. No hubo fallec-

Conclusiones: La COVID-19 es una enfermedad leve con un gran nimero de casos asintomaticos,
con pocas hospitalizaciones y fallecimientos. El lugar principal de transmision es el domicilio
y el cierre de colegios deberia ser el ultimo recurso para controlar la pandemia. No se pudo

© 2022 Asociacion Espafiola de Pediatria. Publicado por Elsevier Espafa, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-
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describir un cuadro clinico caracteristico de la enfermedad.
nc-nd/4.0/).

Introduction

On January 12, 2020, a novel coronavirus was identified that
has come to be known as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), while the associated disease is
known as coronavirus disease 2019 (COVID-19)." Although
the clinical picture of COVID-19 in patients that require hos-
pitalization has been characterized in detail, there are few
descriptions of the clinical presentation in paediatric cases
in the community. As of October 6, 2021, the National Epi-
demiological Surveillance Network of Spain’ had registered
a much lesser number of hospital admissions in individuals
aged less than 19 years compared to all other age groups
(1.974% of children aged less than 5 years, 0.450% of those
aged 5-9 years and 0.606% of those aged 10-19 years), as

well as a lesser number of admissions to the intensive care
unit (ICU) (0.057, 0.014 and 0.031% in the aforementioned
age groups, respectively) and of deaths (0.005, 0.004 and
0.001%, respectively), in agreement to the findings in other
countries.?

The clinical cases in children and adolescents described
in the literature initially referred to those who had been hos-
pitalised or visited the emergency department, and cough
and fever were the most common presenting symptoms.*
These symptoms are nonspecific in paediatric patients, who
tend to experience 4-8 episodes of respiratory infection
per year. Published studies underestimated the frequency of
asymptomatic and oligosymptomatic patients, as they were
conducted in hospital settings, where patients seek care for
more intense, severe or persistent symptoms.>¢ Knowledge
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of the symptoms experienced in the community can guide
the ordering of active infection diagnostic tests (AIDTs).

Although the presence of risk factors, such as type 1 dia-
betes or congenital heart disease, is associated with a higher
rate of admission,” and chronic pulmonary disease, obesity,
neurologic or neurodevelopmental disorders and cardiovas-
cular disease are associated with a higher mortality,® it
would also be interesting to know whether these comor-
bidities are associated with an increased risk of developing
the disease. In addition, a multisystemic inflammatory syn-
drome in children (MIS-C) has been described in association
with SARS-COV-2, a rare and severe complication with pre-
dominance of gastrointestinal symptoms predominate over
respiratory ones.’

As AIDTs became available for contact investigation,
it became apparent that the probability of developing
symptoms or severe disease was lower in young individ-
uals compared to adults.'®'" And while young individuals
acquired the infection as readily as the rest of the popu-
lation, they did not appear to be the main spreaders of the
disease.'>" "

From May 11, 2020, AIDTs became widely available in
Spain, both in the hospital and primary care settings.
Primary care paediatricians in Spain are integrated in a uni-
versal and free public health system and provide services to
the vast majority of the paediatric population in the country.

In September 2020, we started a study with the aim
of describing the main presenting signs and symptoms of
COVID-19 in the paediatric population of Spain managed at
the primary care level.

Material and methods

Design: single-cohort retrospective and prospective lon-
gitudinal study. Setting: Spain. Period under study: we
collected retrospective data on positive patients for the
period ranging from May 12 to December 1, 2020. We col-
lected data prospectively between December 1, 2020 to
April 30, 2021. Sample: Study universe: paediatric popula-
tion of Spain (0—14 years). Inclusion criteria: every child
included in the caseloads of collaborating paediatricians
given a diagnosis of SARS-CoV-2 infection based on positive
results of the polymerase chain reaction (PCR) test, rapid
antigen test (RAT) and/or IgG antibodies test. Exclusion cri-
teria: previous positive PCR test for SARS-CoV-2 (if a child
had 2 or more positive results, we only included the first one
in the analysis); clinical diagnosis of infection not confirmed
by diagnostic tests; and retrospective cases for which there
was not sufficient information. Sample size calculation: for
an unlimited population size, a level of confidence of 0.95
and a precision of 0.05, taking as reference the most fre-
quently reported symptoms of infection by SARS-CoV-2 in
paediatrics (cough, with a relative frequency of 48.1%),"
we estimated that we needed a minimum of 384 patients.

Data collection. We collected information through the
online database of the paediatric primary care surveillance
network of Spain (Red de Vigilancia en Pediatria de Aten-
cion Primaria [PAPenRED]), which includes 318 primary care
paediatricians distributed evenly throughout the Spanish
territory.

Each collaborating paediatrician selected all children in
the corresponding caseload with diagnosis of SARS-CoV-2
infection confirmed by PCR, RAT and/or antibody testing.
The selection of the type of test was based on the judgment
of the paediatrician and availability. We included cases diag-
nosed from 12 May, 2020 (date when the PCR test became
widely available) and December 1, 2020 in any care setting
(primary care, urgent care, emergency care and inpatient
care in both public and private hospitals) retrospectively,
and patients diagnosed between December 2020 and April
2021 whose parents or legal guardians signed the informed
consent form prospectively. We collected data for the 15
days that followed diagnosis.

We defined suspected case as any patient with symp-
toms of acute respiratory tract infection of sudden onset
and any severity presenting with fever, cough or shortness of
breath. Odynophagia. Anosmia, ageusia, myalgia, diarrhoea,
chest pain or headache, among others, were also considered
symptoms that supported the suspicion. We also included
asymptomatic cases detected through contact tracing or
population screening.

Variables. Patient-related: age, sex and risk fac-
tors. SARS-CoV-2 infection-related: date of diagnosis,
type of diagnostic tests performed, reason for testing
and source of transmission (if known). In symptomatic
patients, we documented the time elapsed from onset
to testing. Symptom-related: objective symptoms: cough,
rhinorrhoea, fever, irritability, vomiting, diarrhoea and
exanthema. Subjective symptoms (in patients aged more
than 4 vyears): myalgia, abdominal pain, headache,
odynophagia, anosmia/dysgeusia and general malaise. In
symptomatic patients, each paediatrician noted the dis-
ease they suspected based on the symptoms (upper
respiratory tract infection, flu-like illness, bronchospasm,
pneumonia, pharyngitis, fever without source, laryngitis,
gastroenteritis, viral exanthema or exanthema of unknown
aetiology). Outcomes: patient outcome and total duration of
symptoms.

Statistical analysis. We performed a descriptive anal-
ysis of the variables: for continuous variables, we used the
mean and standard deviation (SD), and for categorical varia-
bles, absolute and relative frequencies (percentages with
the corresponding 95% confidence intervals [Cls]).

We measured the frequency of asymptomatic patients
and the frequency of each symptom in relation to age and
duration of symptoms. To compare proportions, we calcu-
lated odds ratios (ORs) with the corresponding 95% Cls, and
to compare means we calculated mean differences with the
corresponding 95% Cls. We defined statistical significance as
a P value of less than 0.05.

The statistical analysis was performed with the software
IBM SPSS Statistics, version 25.0. (IBM Corp; Armonk, NY,
USA).

Ethical and legal considerations: the study adhered to
the International Conference On Harmonisation (ICH) Har-
monised Tripartite Guideline For Good Clinical Practice (Law
14/2007 of Biomedical Research) and the ethical principles
of the Declaration of Helsinki. The study was approved by
the Clinical Research Ethics Committee of Huelva under file
09/20 (05/11/2020.
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Results

A total of 255 paediatricians collaborated in the study. The
initial sample included 10 101 positive cases, of which 10
021 (99.2%) were valid for the analysis. Of all patients in
the study, 48.4% (95% Cl, 47.4-49.4) were female. The mean
age was 8.04 years (SD, 4.17). Fig. 1 presents a histogram
of the case distribution by year. In most regions in Spain,
paediatricians care for children until age 15 years, although
there are some where children are transferred to general
medicine on their 14th birthday. In 87.9% of the patients,
there was no underlying disease that posed a risk for severe
disease, while 773 patients (7.7%) had asthma or another
pulmonary disease, 400 (4.0%) obesity, 65 (0.6%) heart dis-
ease, 30 (0.3%) were immunosuppressed and 18 (0.2%) had
other risk factors. In the subset of patients with asthma,
81.4% had mild asthma; 17.3% moderate asthma and 1.3%
severe asthma.

The test was performed on account of close contact with
a case in 70.9% of patients (95% Cl, 70.0-71.8), of compati-
ble symptoms in 18.8% (95% Cl, 18.0-19.6) and on account of
both contact and symptoms in 9.5% (95% Cl, 8.9-10.1). The
rest of the tests were performed in the context of a screen-
ing programme (0.6%; 95% CI, 0.4—0.8) or an epidemiological
study (0.2%; 95% Cl, 0.1—0.3).

The source of transmission was a household member in
69.4% of cases (95% Cl, 68.5-70.3), and this was the most
frequent source of transmission in every age. In 10.0% of
cases (95% Cl, 9.4-10.6), transmission occurred in the school
or childcare centre. In 7.6% (95% Cl, 7.0-8.1), it occurred
through caregivers or relatives that did not live in the house-
hold, and in 2.6% (95% Cl, 2.3-2.9) through other social
interactions. The source of transmission was not identified
in 9.9% of cases. (95% Cl, 9.3-10.5). During holiday peri-
ods, transmission in childcare centres declined drastically
to 4.7%, while the other sources of transmission remained
at similar levels. We ought to highlight that in the subset
of patients who underwent testing on account of compa-
tible symptoms alone (18.8% of the total), the source of
transmission was not identified in 49.3% of cases.

The positive diagnostic tests consisted of 7482 PCR tests
(74.7%), 2582 RATs (25.8%) and 231 IgG antibody tests (2.3%).
The diagnosis was made with a single test in 9079 patients
(90.6%). Two tests were necessary in 695 cases (6.9%) and 3
or 4in 247 (2.5%). In 497 children (5%) the initial RAT was
negative but, due to persistence of symptoms, a PCR test
(in 95.6% of them) or antibody test (remaining 4.4%) was
performed at a later time. Conversely, 110 children (1.1%)
who had a negative initial PCR test turned out positive in a
subsequent RAT (60%) or PCR test (40%).

The mean time elapsed from onset to performance of the
diagnostic test was 1.93 days (SD, 2.2; median, 1 day). By
type of test, PCR tests were performed in a mean of 2.0 days
(SD, 2.3), RAT in 1.6 days (SD, 1.6) and IgM and IgG tests in
3.8 days (SD, 3.8).

In the checkup performed at 15 days post onset, 4330
patients were asymptomatic, which amounts to 43.2% of the
total (95% Cl, 42.2-44.1). Fig. 2 shows the distribution of
cases by age. A higher proportion of infants and adolescents
developed symptoms, and asymptomatic cases were more
frequent in intermediate ages. Table 1 presents the odds
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Table 1 Odds ratio for being symptomatic based on the
variables under study.

Odds Ratio 95% CI*

Sex

Male/female 1.00 0.93-1.09
Age

<1 Reference Reference

2-3 0.75 0.60—-0.94

4-6 0.39 0.32-0.47

7—-10 0.48 0.39-0.58

11-14 0.83 0.68—1.01
Presence of risk factors

Yes/No 1.31 1.16—1.49
Immunosuppression

Yes/No 1.41 0.55-2.37
Heart disease

Yes/No 1.14 0.69—1.88
Pulmonary disease (including asthma)

Yes/No 1.31 1.13-1.53
Obesity

Yes/No 1.41 1.14-1.74

" Statistically significant values are presented in boldface.

ratios for developing symptoms during the infection by sex,
age and risk factors, and we found a significant association
with the presence of pulmonary disease (including asthma)
and obesity. Having moderate or severe asthma, compared
to mild asthma, was not associated with an increase in symp-
toms, with an OR of 1.24 (95% CI, 0.84-1.83).

Table 2 presents the frequency of objective symptoms by
age, and Table 3 the frequency of subjective symptoms by
age. The most frequent symptoms observed in children with
SARS-CoV-2 infection were fever (2641 cases; 23%), rhinor-
rhoea (2487; 23%) and cough (2231; 22%). Other frequent
symptoms were headache (1929; 44%), general malaise
(1200; 27.4%) and odynophagia (1061; 24%). There were
also patients with anosmia (668; 15%) and gastrointestinal
symptoms, including diarrhoea (821; 14%), abdominal pain
(619; 14%) and vomiting (312; 5%). By age group, the most
frequent symptom in children up to age 2 years was rhin-
orrhoea (505/786; 64%), in children aged 2-8 years, fever
(684/1458; 47%) and in children aged 8-14 years, headache
(1601/3209; 50%). In the subset of patients with fever, 43.9%
developed low-grade fever, 46.3% a temperature between
38 and 39°C and 5.7% a temperature greater than 39°C.
High fever was more frequent in the first 3 years of life. The
most frequent working diagnoses initially made by paedia-
tricians was ‘‘upper respiratory tract infection’’ (n=2296;
43%; 95% Cl 42.1-44.1) or ‘‘uncertain’’ (n=1.340, 25.2%,
95% Cl 24.3-26.1%).

The mean duration of symptoms in the overall sample
was 4.4 days (SD, 3.1; median, 3 days); the mean duration
of symptoms by age group can be found in Table 4. In 164
patients the symptoms lasted more than 14 days; Table 5
presents the odds ratios for a prolonged duration of symp-
toms, among which the odds ratio for the association with
pulmonary disease was statistically significant.

As regards followup, 9837 patients (98.2%) had
favourable outcomes at home. Eighteen patients were
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Table 2 Objective (observable) symptoms by age.

Age n Cough Rhinorrhoea Fever Irritability Vomiting Diarrhoea Exanthema
(years)
n % (95% Cl) n % (95% Cl) n % (95% Cl) n % (95% Cl) n % (95% Cl) n % (95% Cl) n % (95%
Cl)
<1 361 190 52.6 224 62.0 220 60.9 94 26.0 19 5.3 82 22.7 13 3.6
(47.5-7.8) (57.0—67.1) (55.9-0.66) (21.5-30.6) (3.0-7.6) (18.4—27.0) (1.7-5.5)
1 425 248 58.4 281 66.1 241 56.7 68 16.0 38 8.9 94 22.1 27 6.4
(53.7—-63.0) (61.6—70.6) (52.0—61.4) (12.5-19.5) (6.2—11.7) (18.2—26.1) (4.0-8.7)
2 238 135 56.7 133 55.9 135 56.7 22 9.2 17 7.1 56 23.5 22 9.2
(50.4—-63.0) (49.6—62.2) (50.4—63.0) (5.6—12.9) (3.9—-10.4) (18.1—28.9) (5.6—12.9)
3 289 142 49.1 146 50.5 149 51.6 12 4.2 14 4.8 46 15.9 12 4.2
(43.4-54.9) (44.8—56.3) (45.8—-57.3) (1.9-6.5) (2.4-7.3) (11.7—20.1) (1.9-6.5)
4 247 102 41.3 99 40.1 131 53.0 7 2.8 21 8.5 41 16.6 11 4.5
(35.2—47.4) (34.0—46.2) (46.8—59.3) (0.8—4.9) (5.0-12.0) (12.0-21.2) (1.9-6.5)
5 294 114 38.8 128 43.5 135 45.9 3 1.0 16 5.4 44 15.0 10 3.4
(33.2—44.3) (37.9-49.2) (40.2—51.6) (0.1-2.2) (2.8-8.0) (10.9—19.0) (1.3-5.5)
6 312 95 30.4 122 39.1 123 39.4 4 1.3 16 5.1 29 9.3 16 5.1
(25.3—-35.6) (33.7—44.5) (34.0—44.8) (0.0-2.5) (2.7-7.6) (6.1—12.5) (2.7-7.6)
7 316 107 33.9 125 39.6 146 46.2 3 0.9 22 7.0 45 14.2 16 5.1
(28.6—39.1) (34.2—44.9) (40.7—-51.7) (0.0-2.0) (4.2-9.8) (10.4—18.1) (2.6-7.5)
8 350 126 36.0 111 31.7 154 44.0 2 0.6 19 5.4 54 15.4 13 3.7
(31.0—41.0) (26.8—36.6) (38.8—49.2) (0.0—1.4) (3.1-7.8) (11.6—19.2) (1.7-5.7)
9 418 121 28.9 165 39.5 169 40.4 1 0.2 25 6.0 53 12.7 6 1.3
(24.6—33.3) (34.8—44.2) (35.7—45.1) (0.0-0.7) (3.7-8.3) (9.5—-15.9) (0.3-2.6)
10 445 125 28.1 167 37.5 201 45.2 2 0.4 26 5.8 52 1.7 6 1.3
(23.9-32.3) (33.0—42.0) (40.5—49.8) (0.0—-1.1) (3.7-8.0) (8.7—14.7) (0.3-2.4)
11 515 173 33.6 187 36.3 220 42.7 6 1.2 23 4.5 60 11.7 13 2.5
(29.5-37.7) (32.2—40.5) (38.4—47.0) (0.2-2.1) (2.7-6.2) (8.9—14.4) (1.2-3.9)
12 561 208 37.1 227 40.5 227 40.5 9 1.6 25 4.5 73 13.0 13 2.3
(33.1—41.1) (36.4—44.5) (36.4—44.5) (0.6—2.6) (2.7-6.2) (10.2—15.8) (1.1-3.6)
13 577 215 37.3 239 41.4 244 42.3 4 0.7 23 4.0 54 9.4 16 2.8
(33.3—-41.2) (37.4-5.4) (38.3—46.3) (0.0—1.4) (2.4-5.6) (7.0—11.7) (1.1-3.6)
14 343 130 37.9 133 38.8 146 42.6 5 1.5 8 2.3 38 11.1 9 2.6
(32.8—43.0) (33.6—43.9) (37.3—47.8) (0.2-2.7) (2.4-5.6) (7.8—1.4) (0.9—4.3)
0-14 5691 2.231 39.2 2.487 43.7 2.641 46.4 242 4.3 312 5.5 821 14.4 212 3.7
(37.9-40.5) (42.4—45.0) (45.1-47.7) (3.7-4.8) (4.9-6.1) (13.5-15.3) (3.2-4.2)
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Table 3  Subjective or non-observable symptoms by age.

Age n Myalgia Abdominal pain Headache Odynophagia Anosmia General malaise
(years)
n % (95% Cl) n % (95% Cl) n % (95% CI) n % (95% Cl) n % (95% Cl) n %
4 247 15 6.1 41 16.6 47 19.0 27 10.9 5 2.0 25 10.1
(3.1-9.1) (12.0-21.2) (14.1-23.9) (7.0—-14.8) (0.3-3.8) (6.4—13.9)
5 294 23 7.8 40 13.6 70 23.8 51 17.3 11 3.7 48 16.3
(4.8—10.9) (9.7-17.5) (18.9-28.7) (13.0-21.7) (1.6-5.9) (12.1-20.6)
6 312 32 10.3 47 15.1 99 31.7 52 16.7 18 5.8 57 18.3
(6.9—13.6) (11.1=19.0) (26.6—36.9) (12.5-20.8) (3.2-8.4) (14.0-22.6)
7 316 38 12.0 58 18.4 112 35.4 57 18.0 24 7.6 66 20.9
(8.4—15.6) (14.1-22.6) (30.2—40.7) (13.8-22.3) (4.7—10.5) (16.4—25.4)
8 350 40 11.4 68 19.4 153 43.7 66 18.9 36 10.3 90 25.7
(8.1-14.8) (15.3—-23.6) (38.5—48.9) (14.8—23.0) (7.1-13.5) (21.1-30.3)
9 418 54 12.9 63 15.1 192 45.9 107 25.6 40 9.6 99 23.7
(9.7—16.1) (11.6—18.5) (41.2-50.7) (21.4-29.8) (6.7—12.4) (19.6—27.8)
10 445 72 16.2 67 15.1 217 48.8 113 25.4 62 13.9 128 28.8
(12.8—19.6) (11.7—-18.4) (44.1-53.4) (21.3-29.4) (10.7—-17.1) (24.6—33.0)
11 515 94 18.3 71 13.8 238 46.2 146 28.3 87 16.9 148 28.7
(14.9-21.6) (10.8—16.8) (41.9-50.5) (24.5-32.2) (13.7-20.1) (24.8-32.6)
12 561 118 21.0 65 11.6 311 55.4 173 30.8 124 22.1 199 35.5
(17.7—-24.4) (8.9-14.2) (51.3-59.5) (27.0-34.7) (18.7—25.5) (31.5-39.4)
13 577 127 22.0 65 11.3 309 53.6 173 30.0 138 23.9 208 36.0
(18.6—25.4) (8.7—13.8) (49.5-57.6) (26.2—-33.7) (20.4-27.4) (32.1-40.0)
14 343 69 20.1 34 9.9 181 52.8 96 28.0 123 35.9 132 38.5
(15.9-24.4) (6.8—13.1) (47.5-58.1) (23.2-32.7) (30.8—40.9) (33.3-43.6)
0-14 4.378 682 15.6 619 14.1 1.929 44.1 1.061 24.2 668 15.3 1.200 27.4
(14.5-16.7) (13.1-15.2) (42.6—45.5) (23.0—25.5) (14.2—16.3) (33.3-43.6)

86-8% (2707) L6 ©l1eIpad 9p sajeuy



M. Carballal-Marifo, J.V. Balaguer-Martinez, C. Garcia-Vera et al.

10

(o))

Percentage
wv

N

Age (years)

Figure 1  Distribution of positive SARS-CoV-2 cases by age in years.
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Figure 2 Symptomatic vs asymptomatic patients by age.
Table 4 Duration of symptoms by age group.
Age group (years) Mean duration (days) SD Mean difference 95% ClI P
0-2 4.85 3.18 0.9 0.67—1.13 <.001
3—11 3.95 2.87 Reference
12—14 4.99 3.26 1.04 0.83-1.25 <.001
admitted to hospital (admission rate, 0.18%), their charac- 1.11-7.06). There was 1 case of MIS-C in a patient who

teristics can be found in Table 6. The most frequent reason was admitted to the inpatient ward (0.01%). None of the
for admission was fever, and the odds ratio for admission patients died.
was 2.80 in the subset of patients with fever (95% Cl,
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to the ordering of diagnostic tests during the period under
study.
Our study, conducted in a very large sample in the

Table 5 0Odds ratios for a duration of symptoms of 14 or
more days based on variables under study.

Odds Ratio 95% CI* community, confirms what has been described in previous
Sex publications*>'®'7; in the paediatric population, COVID-19
Male/female 0.87 0.68—1.12 is @ mild and oligosymptomatic disease in the commu-
Age nity. The salient findings were the frequent presentation
<1 Reference Reference with rhinorrhoea, which is not a symptom included in
2.3 0.87 0.50—1.53 reference protocols'®; its presence should be taken into
4-6 0.25 0.14—0.46 account, despite its nonspecificity (frequent in infants,
7-10 0.48 0.28-0.80 associated with allergic processes...), depending on the
11-14 1.05 0.65—1.70 current epidemiological context. Another relevant finding
Presence of risk factors was the low frequency of symptoms in children of inter-
Yes/No 1.42 1.01—-1.99 mediate ages, which could be attributed to the lesser
Immunosuppression ability to convey the symptoms they are experiencing and
Yes/No Could not be assessed the pathogenic mechanisms of the disease in this age
Heart disease group,'>?° on which the evidence is growing. We also ought
Yes/No 1.80 0.56—5.80 to highlight that from age 9 years, headache was the
Pulmonary disease (including asthma) most'frequent symptom (19.2% of cases), as previously
Yes/No 1.67 1.14-2.45  described.” o
Obesity One of the greatest challenges in fighting this disease
Yes/No 1.45 0.86—2.48 is the presence of asymptomatic patients and their abil-

ity to spread the infection.?”2* The first studies published
during the pandemic, when diagnostic tests were only avail-
able in the hospital setting, the proportion of asymptomatic
patients in the paediatric population was reported to be as
low as 14%"; since then, other studies using data obtained
in the community and from population screening found per-
centages of 35%-50%"%"7:25.26 and even as high as 71%-76.5%

" Statistically significant values given in boldface.

Discussion

Our study analysed the symptoms developed by children

with SARS-CoV-2 infection in Spain during the second, third
and early fourth waves of the pandemic, in the context
of a developed country with a public primary care system
that serves the majority of the paediatric population. The

in the case of studies that only assessed symptoms at the
time of diagnosis.?”””?® In our study, in which a follow-up
assessment of symptoms was conducted at 15 days, the per-
centage of asymptomatic patients was 43%.

cases are likely to be representative of the clinical pic-
ture of the disease in the community, given that the study
was conducted in the public health care system, which
serves individuals of all socioeconomic levels throughout
the entire national territory and there were no restrictions

As previously described,'>?° most children acquired the
infection at home: in our sample, 70% of the cases. Consis-
tently with previous studies, too,*°~32 schools turned out to
be safe settings, and we did not find significant differences in
incidence between vacation periods and academic periods.

Table 6 Admitted patients.

Patient Unit of hospitalization Age (years) Sex Reason for admission

1 Inpatient ward <1 Female Fever

2 Inpatient ward <1 Female Fever

3 Inpatient ward <1 Female Fever

4 Inpatient ward <1 Male Fever

5 Inpatient ward <1 Male Fever

6 Inpatient ward <1 Male Diarrhoea (observation in <1 month)

7 Inpatient ward <1 Male Cold symptoms (observation in <1 month)

8 Inpatient ward 2 Male Fever

9 Inpatient ward 2 Male Laryngitis

10 Inpatient ward 2 Female Pneumonia

11 Inpatient ward 4 Female Vomiting and diarrhoea

12 Inpatient ward 9 Male Observation (high-risk patient: cancer)

13 Inpatient ward 10 Female Multisystemic inflammatory syndrome

14 Inpatient ward 10 Male Bronchospasm

15 Inpatient ward 10 Female Observation (high-risk patient: transplant recipient)
16 Inpatient ward 13 Female Bronchospasm

17 Inpatient ward 14 Male Admitted for other reason and PCR turned positive
18 Intensive care 1 Female Bronchospasm
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The general consensus continues to be that the decision to
close schools to control the COVID-19 pandemic should be a
last recourse. The potential positive effects of this measure
in the control of the pandemic do not appear to compensate
the negative impact on physical health, mental health and
academic performance in children,** especially those who
are most vulnerable.

All patients had favourable outcomes, and the incidence
of complications was very low. The evidence to date has
shown a higher rate of hospital admission in infants, espe-
cially in the presence of risk factors,***> which was also the
case in our study.

The strengths of this study are that, unlike others, it
analysed infections in the community, as opposed to in
hospitalised or surgical patients, that it covered the full pae-
diatric age spectrum, from 0 to 14 years, and that inclusion
was independent of socioeconomic status, as primary care
in Spain is universal and free. In addition, we analysed symp-
toms that were not included in many of the previous studies
(gastrointestinal symptoms, asthenia, myalgia, etc.) and,
since diagnostic tests were available in every case in which
they were needed, we avoided the bias resulting from under-
diagnosis that affected the evidence from the first wave of
the pandemic, during which barely any cases were detected
in children.

Among the limitations, we ought to mention the lack of a
control group, as at the time of the study we did not consider
its inclusion feasible due to the significant workload it would
have entailed. There is also a risk of underdiagnosis due to
several reasons: that tests may not have been ordered in
some cases that collaborating paediatricians deemed mild
or unlikely to be due to SARS-CoV-2, inadequate timing of
the test (at the beginning or the end of the infection), or
due to caregivers not seeking medical attention for children
and/or not getting ordered tests done due to fear of restric-
tions to work or to home confinement. Lastly, confinement
and social distancing measures and the use of masks imple-
mented during the period under study may have modified
the epidemiology of disease, which may preclude extrapo-
lation of our results to situations in which these conditions
are not present.

There is evidence that the measures taken to control the
pandemic have caused some problems in the paediatric pop-
ulation: an increase in obesity,** neurodevelopmental delay
and mental health problems.?*3"-% The restrictions imposed
on the paediatric population should be reconsidered now
that we know that the course of COVID-19 in children is gen-
erally mild and given that, as of November 5, 2021, 88.7%
of the target population has been vaccinated.

Conclusion

Coronavirus disease 2019 is a mild disease in children and
adolescents, with a high number of asymptomatic individu-
als in the community, and it has not been possible to identify
a specific clinical picture that characterises this disease. The
decision to close schools to control the pandemic should only
be used as a last resort.

Conflicts of interest

The authors have no conflicts of interest to declare.

Acknowledgments

A los participantes de la Red de Investigacion de Pedi-
atria de Atencién Primaria (PAPenRed): Abad Balaguer B,
Acosta Navas B, Albanil Ballesteros MR, Alcaraz Melgarejo
MD, Alcaraz Quinonero M, Alcover Bloch E, Almazan Fer-
nandez de Bobadilla V, Alvarez Garcia P, Alvarez Gomez
J, Alvarez Mingorance P, Alvarez Vazquez E, Anfreu i Duat
D, Angulo Moreno ME, Anllo Lago J, Aparicio Rodrigo M,
Apolinar Valiente E, Ares Alvarez J, Arias Lopez |, Arranz
Sanjuan R, Arroyo Ubeda R, Asensi Monzo MT, Asensio Car-
retero S, Bafez Martin C, Barahona Robdon L, Barreiro Arceiz
C, Barrios Gonzalez EM, Bejarano Lopez MA, Bercedo Sanz
A, Bernabe Moyano MA, Bernad Albareda M, Bernad Usoz
JV, Biosca Pamies M, Bombin Granado JM, Bonet Garrosa
A, Bravo Acuna J, Caballero Morales MA, Cabezas Tapia
ME, Cadena Munoz C, Callejas Pozo JE, Cantarero Vallejo
MD, Capelo Miguez JM, Carmona Cedrés N, Caro Gomez A,
Carrasco Sanchez P, Carrera Polanco M, Carvajal Uruena
I, Casares Alonso I, Cascon Criado E, Castillo Marcalain A,
Casuscelli LA, Chinarro Martinez P, Coello Torres Z, Comino
Vazquez P, Company Macia PM, Contreras Carreras D, Cre-
spo Medina M, Cruz Navarro |, de Haro Lopez MA, de la Serna
Higuera PM, de las Heras Diaz-Varela C, del Castillo Aguas
G, del Toro Calero C, Delgado Maireles M, Diaz Corcoles R,
Diez Zaera O, Duelo Marcos M, Duran Iglesias C, Edo Jimeno
MJ, Egea A, Escanciano Garcia Y, Escorial Briso-Montiano M,
Escribano Romero MJ, Espinazo Ramos O, Espinola Docio B,
Fernandez Francés M, Fernandez Ledn A, Fernandez Lopez
FJ, Fernandez Pastor F, Fernandez Tardaguila E, Fernandez
Villar AM, Fernandez-Cuesta Valcarce MA, Galan Calvo MJ,
Galardi Andonegui MS, Gallego Mingo N, Gallegos Miralles
de Imperial T, Garach Gémez A, Garcia Aparicio C, Garcia
Arroyo |, Garcia Fraile ML, Garcia Garcia M, Garcia Merino
A, Garcia Pérez R, Garcia Rebollar CA, Garcia Rodriguez
Al, Garcia Sanchez JA, Garcia-Teresa Garcia E, Garrido B,
Gatell Carbo A, Gatius Tonda C, Gellioda Royo MJ, Gil Alexan-
dres |, Gomez Casares R, Gomez Sorrigueta P, Gonzalez
Herrero M, Gonzalez Martinez AJ, Gonzalez Rodriguez MP,
Gracia Alfonso MA, Grau Garcia Al, Gros Esteban D, Gurbindo
Arana C, Gutiérrez Abad C, Hernandez Guillén R, Hernan-
dez Saez MR, Hernando Helguero P, Hernando Zarate Z,
Herranz Llorente M, Huguet Feixa A, Iglesias Grihant S,
Jaramillo Hidalgo D, Javierre Miranda E, Jiménez Hereza
JM, Juanes de Toledo B, Kirchschlager Nieto SB, Landin Igle-
sias G, Laso Alonso AE, Leal Garcia MA, Ledesma Albarran
JM, Lobelle Gonzalez C, Lobera Navaz MP, Lopez Marcos M,
Lopez Méndez M, Lorente Garcia-Maurino A, Losa Frias V,
Lozano Vergara M, Maestro Fernandez R, Marco Puche A,
Marfil Olink S, Margherita |, Maria Guerrero R, Martin Car-
ballo G, Martin Ibanez |, Martin Ramos S, Martinez Espligares
L, Martinez Rubio MV, Martinez Ruiz MM, Meca Garrido JE,
Medina Pomares J, Membrillo Lucena G, Méndez Bustelo MJ,
Méndez Gallego S, Mendoza Alamo PI, Menéndez Bada T,
Mengual Gil J, Merino Marcos MI, Minguez Verdejo R, Monzdn
Bueno Al, Morell Bernabé JJ, Morella Marroquin J, Moreno
Conde AM, Moya Dionisio V, Muiioz Hiraldo ME, Mufoz NUhez

56



Anales de Pediatria 97 (2022) 48-58

MR, Murcia Garcia J, Mustieles Moreno C, Navarro Cabafas G,
Navarro Villalba EV, Navas Heredia CM, Niyubahwe I, Nocea
Pulfer AM, Novo Rodriguez Al, Ordofiez Alonso MA, Ortells
Ramon |, Padilla Esteban ML, Padilla Sanchez MC, Panizo
Santos MB, Parejo Carranza R, Parejo Guisado S, Pavo Gar-
cia MR, Pérez Candas JI, Poblet Puig M, Pozuelo Lima E,
Prado Munoz S, Prim Jaurrieta P, Puyuelo Del Val P, Quintana
Fernandez M, Quintanilla Sanchez M, Ramirez Parenteau S,
Raventos Canet A, Regaiia Velazquez M, Reinosa Diaz S, Rey
del Castillo C, Reyes Medina M, Ripoll Lozano A, Ristol Perxés
AM, Rodriguez Alvarez FJ, Rodriguez Baz MB, Rodriguez
Contreras FJ, Rodriguez Fernandez MM, Rodriguez Santana
Y, Rodriguez-Lopez Marquez A, Rodriguez-Salinas Pérez E,
Romero Garcia A, Ruano Fajardo CM, Ruiz Chércoles E, Ruiz
Cuevas P, Ruiz J, Saez de Lafuente Arriazu A, Saitua Ben-
ito A, Salvado Juncosa O, Sanantonio Valdearcos F, Sanchez
Almeida E, Sanchez Andrés MT, Sanchez Cordero N, Sanchez
Diaz MD, Sanchez Echenique M, Sanchez Moreno M, Sanchez
Pina MC, Sanchez Precioso S, Sanchez-Prieto Emmanuel |,
Sancho Madrid B, Santos Garcia Cuellar MT, Satrustegui Gam-
boa F, Segura Ramirez DK, Sequera Bolivar MC, Sola Casado
I, Suarez Fernandez P, Suarez Vicent E, Suarez-Arrabal MC,
Taboas Ledo MF, Téllez C, Tomas Aguirre B, Torres Alvarez
de Arcaya ML, Torres Lloret C, Valencia T, Vaquerizo Pollino
MJ, Vega Pérez MS, Vela Valldecabres C, Vera Dominguez
MI, Vera Estrada M, Vigueras Abellan JJ, Vilas Rodriguez P,
Vilchez Pérez JS, Villaizan Pérez C, Villanueva Farinos S,
Viver Gomez S, Zardoya Santos P, Zugadi Zarate L.

References

1. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early transmis-
sion dynamics in wuhan, china, of novel coronavirus-infected
pneumonia. N Engl J Med. 2020;382(13):1199-207.

2. Instituto de Salud Carlos lll. Situacion de COVID-19 en Espaia
a 6 de octubre 2021. Equipo COVID-19. Red Nacional de
Vigilancia Epidemiologica. CNE. CNM. Instituto de Salud
Carlos lll. [Internet]. [cited 2021 Oct 10]. Available from:
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSalud
PublicaRENAVE/EnfermedadesTransmisibles/Paginas/Informes
COVID-19.aspx.

3. Bhopal SS, Bagaria J, Olabi B, Bhopal R. Children and young
people remain at low risk of COVID-19 mortality. Lancet Child
Adolesc Health. 2021;5(5):e12-3.

4. Viner RM, Ward JL, Hudson LD, Ashe M, Patel SV, Hargreaves
D, et al. Systematic review of reviews of symptoms and
signs of COVID-19 in children and adolescents. Arch Dis Child.
2021;106(8):802-7.

5. Mehta NS, Mytton OT, Mullins EWS, Fowler TA, Falconer
CL, Murphy OB, et al. SARS-CoV-2 (COVID-19): what do we
know about children? A systematic review. Clin Infect Dis.
2020;71(9):2469-79.

6. Gonzalez Rodriguez P, Pérez-Moneo Agapito B, Albi Rodriguez
MS, Aizpurua Galdeano P, Aparicio Rodrigo M, Fernandez
Rodriguez MM, et al. COVID-19 en pediatria: valoracion critica
de la evidencia. An Pediatria. 2021;95(3):207.e1-13.

7. Kompaniyets L, Agathis NT, Nelson JM, Preston LE,
Ko JY, Belay B, et al. Underlying medical condi-
tions associated with severe COVID-19 illness among
children. JAMA Netw Open. 2021;4(6):€2111182,
http://dx.doi.org/10.1001/jamanetworkopen.2021.11182.

8. Bixler D, Miller AD, Mattison CP, Taylor B, Komatsu K, Peterson
Pompa X, et al. SARS-CoV-2-associated deaths among persons

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

57

aged <21 years — United States, February 12-July 31, 2020.
MMWR Morb Mortal Wkly Rep. 2020;69(37):1324-9.

. Radia T, Williams N, Agrawal P, Harman K, Weale J, Cook J,

et al. Multi-system inflammatory syndrome in children & ado-
lescents (MIS-C): A systematic review of clinical features and
presentation. Paediatr Respir Rev [Internet]. 2021;38:51-7.
Poletti P, Tirani M, Cereda D, Trentini F, Guzzetta G, Sabatino
G, et al. Association of age with likelihood of develop-
ing symptoms and critical disease among close contacts
exposed to patients with confirmed SARS-CoV-2 infection
in ltaly. JAMA Netw Open. 2021;4(3):€211085. Available
from: https://jamanetwork.com/journals/jamanetworkopen/
fullarticle/2777314

Stokes EK, Zambrano LD, Anderson KN, Marder EP, Raz KM,
Felix SEB, et al, Available from: Coronavirus Desease 2019
Case Surveillance-United States. January 22-May 20; 2020
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7302472/pdf
/mmé924e2.pdf

Ludvigsson JF. Children are unlikely to be the main drivers of
the COVID-19 pandemic - A systematic review. Acta Paediatr.
2020;109(8):1525-30.

Soriano-Arandes A, Gatell A, Serrano P, Biosca M, Campillo F,
Capdevila R, et al. Household severe acute respiratory syn-
drome coronavirus 2 transmission and children: a network
prospective study. Clin Infect Dis. 2021;73(6):e1261-9.

Kim J, Choe YJ, Lee J, Park YJ, Park O, Han MS, et al. Role of
children in household transmission of COVID-19. Arch Dis Child.
2021;106(7):709-11.

Patel NA. Pediatric COVID-19: systematic review of the litera-
ture. Am J Otolaryngol. 2020;41(5):102573.

Liguoro |, Pilotto C, Bonanni M, Ferrari ME, Pusiol A, Nocerino
A, et al. SARS-COV-2 infection in children and newborns: a sys-
tematic review. Eur J Pediatr. 2020;179(7):1029-46.
Garcia-Vera C, Castejon-Ramirez S, Lain Miranda E, Hernan-
dez Abadia R, Garcia Ventura M, Borque Navarro E, et al.
COVID-19 in children: clinical and epidemiological spectrum
in the community. Eur J Pediatr. 2021. Available from:
https://link.springer.com/10.1007/s00431-021-04235-4
Ministerio de Sanidad. Gobierno de Espafia. Manejo pediatrico
en atencion primaria del COVID-19. Documento técnico. Ver-
sion del 18 de noviembre de 2020. [Internet]. Available from:
https://www.sanidad.gob.es/profesionales/saludPublica/
ccayes/alertasActual/nCov/documentos/Manejo_pediatria_ap.
pdf.

Howard-Jones AR, Burgner DP, Crawford NW, Goeman E, Gray
PE, Hsu P, et al. COVID-19 in children. II: pathogenesis, dis-
ease spectrum and management. J Paediatr Child Health.
2022;58(1):46-53.

Dowell AC, Butler MS, Jinks E, Tut G, Lancaster T, Sylla P,
et al. Children develop robust and sustained cross-reactive
spike-specific immune responses to SARS-CoV-2 infection. Nat
Immunol. 2022;23(1):40-9.

Molteni E, Sudre CH, Canas LS, Bhopal SS, Hughes RC, Antonelli
M, et al. Illness duration and symptom profile in symptomatic
UK school-aged children tested for SARS-CoV-2. Lancet
Child Adolesc Health. 2021;5(10):708-18. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S235246422100
198X

Yanes-Lane M, Winters N, Fregonese F, Bastos M, Perlman-Arrow
S, Campbell JR, et al. Proportion of asymptomatic infec-
tion among COVID-19 positive persons and their transmission
potential: a systematic review and meta-analysis. PLoS One.
2020;15(11):€0241536.

Jones TC, Biele G, Miihlemann B, Veith T, Schneider J,
Beheim-Schwarzbach J, et al. Estimating infectious-
ness throughout SARS-CoV-2 infection course. Science.
2021;373(6551):eabi5273.


http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0005
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0015
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0020
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0025
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0030
dx.doi.org/10.1001/jamanetworkopen.2021.11182
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0040
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0045
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2777314
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2777314
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7302472/pdf/mm6924e2.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7302472/pdf/mm6924e2.pdf
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0060
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0065
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0070
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0075
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0080
https://link.springer.com/10.1007/s00431-021-04235-4
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0095
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0100
https://linkinghub.elsevier.com/retrieve/pii/S235246422100198X
https://linkinghub.elsevier.com/retrieve/pii/S235246422100198X
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0110
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0115

M. Carballal-Marifo, J.V. Balaguer-Martinez, C. Garcia-Vera et al.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

He X, Lau EHY, Wu P, Deng X, Wang J, Hao X, et al. Temporal
dynamics in viral shedding and transmissibility of COVID-19. Nat
Med. 2020;26(5):672-5.

King JA, Whitten TA, Bakal JA, McAlister FA. Symptoms associ-
ated with a positive result for a swab for SARS-CoV-2 infection
among children in Alberta. Can Med Assoc J. 2021;193(1):E1-9.
Oran DP, Topol EJ. The proportion of SARS-CoV-2 infections
that are asymptomatic: a systematic review. Ann Intern Med.
2021;174(5):655-62.

Bellino S, Rota MC, Riccardo F, Andrianou X, Mateo Urdiales A,
Del Manso M, et al. Pediatric COVID-19 cases prelockdown and
postlockdown in Italy. Pediatrics. 2021;147(2):€2020035238.
Petersen |, Phillips A. Three quarters of people with SARS-CoV-2
infection are asymptomatic: analysis of english household sur-
vey data. Clin Epidemiol. 2020;12:1039-43.

Madewell ZJ, Yang Y, Longini IM, Halloran ME, Dean NE. Fac-
tors associated with household transmission of SARS-CoV-2:
an updated systematic review and meta-analysis. JAMA Netw
Open. 2021;4(8):e2122240.

Office for National Statistics. COVID-19 Schools Infection Survey,
England. 2021;14. Available from: https://www.ons.gov.uk/
peoplepopulationandcommunity/healthandsocialcare/
conditionsanddiseases/bulletins/covid19schoolsinfectionsurvey
england/round6éjune2021.

Walsh S, Chowdhury A, Braithwaite V, Russell S, Birch JM, Ward
JL, et al. Do school closures and school reopenings affect
community transmission of COVID-19? A systematic review of
observational studies. BMJ Open. 2021;11(8):e053371.

ECDC European Center for Disease Prevention and Control.
COVID-19 in children and the role of school settings in trans-
mission - second update. Tech Rep. 2021;37.

Gatell-Carbo A, Alcover-Bloch E, Balaguer-Martinez JV, Pérez-
Porcuna T, Esteller-Carceller M, Alvarez-Garcia P, et al. Estado
de la salud mental infantojuvenil durante la primera ola de la
pandemia de la COVID-19 y en el inicio del curso escolar 2020-
2021. An Pediatria. 2021;95(5):354-63.

34.

35.

36.

37.

38.

39.

40.

58

Bhuiyan MU, Stiboy E, Hassan MdZ, Chan M, Islam MdS, Haider
N, et al. Epidemiology of COVID-19 infection in young children
under five years: A systematic review and meta-analysis. Vac-
cine. 2021;39(4):667-77.

McLaren SH, Dayan PS, Zachariah P, McCann TA, Lubell
TR. Presence and duration of symptoms in febrile infants
with and without SARS-CoV-2 infection. Pediatr Infect Dis J.
2020;39(11):e372-4.

Alonso Lorenzo JC, Dominguez Aurrecoechea B, Fernan-
dez Francés M, Ordoiiez Alonso MA, Sarmiento Martinez M,
Gonzalez Solares S. Cambios en el indice de masa corporal
y en los habitos durante el confinamiento por la COVID-
19. Rev Pediatr Aten Primaria. 2021;30:50-7. Available from:
https://pap.es/articulo/13191/cambios-en-el-indice-de-masa-
corporal-y-en-los-habitos-durante-el-confinamiento-por-la
-covid-19

Ma L, Mazidi M, Li K, Li Y, Chen S, Kirwan R, et al. Prevalence of
mental health problems among children and adolescents during
the COVID-19 pandemic: a systematic review and meta-analysis.
J Affect Disord. 2021;293:78-89.

Wathelet M, Duhem S, Vaiva G, Baubet T, Habran E, Veerapa
E, et al. Factors associated with mental health disorders among
university students in France confined during the COVID-19 pan-
demic. JAMA Netw Open. 2020;3(10):e2025591.

Hards E, Loades ME, Higson-Sweeney N, Shafran R, Serafimova
T, Brigden A, et al. Loneliness and mental health in children
and adolescents with pre-existing mental health problems: a
rapid systematic review. Br J Clin Psychol. 2021;61:313-34,
http://dx.doi.org/10.1111/bjc.12331.

Panda PK, Gupta J, Chowdhury SR, Kumar R, Meena AK, Madaan
P, et al. Psychological and behavioral impact of lockdown and
quarantine measures for COVID-19 pandemic on children, ado-
lescents and caregivers: a systematic review and meta-analysis.
J Trop Pediatr. 2021;67(1):fmaa122.


http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0120
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0125
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0130
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0135
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0140
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0145
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/covid19schoolsinfectionsurveyengland/round6june2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/covid19schoolsinfectionsurveyengland/round6june2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/covid19schoolsinfectionsurveyengland/round6june2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/covid19schoolsinfectionsurveyengland/round6june2021
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0155
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0160
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0165
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0170
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0175
https://pap.es/articulo/13191/cambios-en-el-indice-de-masa-corporal-y-en-los-habitos-durante-el-confinamiento-por-la-covid-19
https://pap.es/articulo/13191/cambios-en-el-indice-de-masa-corporal-y-en-los-habitos-durante-el-confinamiento-por-la-covid-19
https://pap.es/articulo/13191/cambios-en-el-indice-de-masa-corporal-y-en-los-habitos-durante-el-confinamiento-por-la-covid-19
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0185
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0190
dx.doi.org/10.1111/bjc.12331
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200
http://refhub.elsevier.com/S2341-2879(22)00137-5/sbref0200

	COVID-19 clinical features in primary care: COVIDPAP study
	Introduction
	Material and methods
	Results
	Discussion
	Conclusion
	Conflicts of interest
	Acknowledgments
	References


