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Abstract

Objective:  This  was  a  systematic  review  of studies  that  examined  the  impact  of  epidemics  or

social restriction  on mental  and  developmental  health  in  parents  and  children/adolescents.

Source of data:  The  PubMed,  WHO  COVID-19,  and  SciELO  databases  were  searched  on March

15, 2020,  and  on  April  25,  2020,  filtering  for  children  (0---18  years)  and  humans.

Synthesis of  data:  The  tools  used  to  mitigate  the  threat  of  a pandemic  such  as COVID-19  may

very well  threaten  child  growth  and  development.  These  tools  ----  such  as  social  restrictions,

shutdowns,  and  school  closures  ----  contribute  to  stress  in parents  and  children  and  can become

risk factors  that  threaten  child  growth  and  development  and  may  compromise  the  Sustainable

Development  Goals.  The  studies  reviewed  suggest  that  epidemics  can  lead  to  high  levels  of

stress in parents  and children,  which  begin  with  concerns  about  children  becoming  infected.

These  studies  describe  several  potential  mental  and  emotional  consequences  of  epidemics  such

as COVID-19,  H1N1,  AIDS,  and  Ebola:  severe  anxiety  or  depression  among  parents  and  acute

stress  disorder,  post-traumatic  stress,  anxiety  disorders,  and  depression  among  children.  These

data can  be  related  to  adverse  childhood  experiences  and  elevated  risk  of  toxic  stress.  The

more adverse  experiences,  the  greater  the  risk  of  developmental  delays  and  health  problems  in

adulthood,  such  as  cognitive  impairment,  substance  abuse,  depression,  and  non-communicable

diseases.
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Conclusion:  Information  about  the  impact  of  epidemics  on parents  and  children  is rele-

vant to  policy  makers  to  aid them  in developing  strategies  to  help  families  cope  with

epidemic/pandemic-driven  adversity  and  ensure  their  children’s  healthy  development.

© 2020  Sociedade  Brasileira  de Pediatria.  Published  by  Elsevier  Editora  Ltda.  This  is an  open

access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/

4.0/).

Introduction

There  are  scarce  data  about  the impact  of  epidemics  on
children’s  growth  and  development.  Preserving  children’s
well-being  during  stressful  times  such  as  pandemics  needs
greater  attention  in the medical  literature.  Children’s  health
is  one  of  the most  important  issues  in the Sustainable  Devel-
opment  Goals  (SDGs),  and  science  has  shown  that genetic
predispositions  are  modified  by  environmental  influences,
such  as those  experienced  during  a pandemic,  and affect
learning  capacities,  adaptive  behaviors,  lifelong  physical
and  mental  health,  and  adult  productivity.

Epidemics  or  pandemics,  such  as  COVID-19,  produce
potential  risks  to  child  development  due  to  the risk  of
illness,  protective  confinement,  social  isolation,  and the
increased  stress  level  of  parents  and  caregivers.  This  situ-
ation  becomes  an  adverse  childhood  experience  (ACEs)  and
may  generate  toxic  stress,  with  consequent  potential  losses
for  brain  development,  individual  and collective  health,  and
the  long-term  impairment  of cognition,  mental  and  physical
health,  and  working  capacity  of future adults.

Studies  to  improve  the understanding  of  the impact  of
epidemics  and pandemics  such  as  COVID-19  on children’s
mental  health  and  development  can  help  to  guide  strate-
gies  to prevent  damage  to  children’s  growth  and  promote
positive  development.

The COVID-19  pandemic  has  produced  impacts  on  general
health  and  child  development  through  exposure  to the  virus
and  consequent  infection,  as  well  as  through  the  social  confi-
nement  recommended  or  mandated  in an attempt  to  slow
the  progress  of COVID-19,  enable  adequate  medical  care,
and  prevent  the  collapse  of  health  care  systems.

Consequently,  the  pandemic  demands  that  millions  of
parents  and caregivers  demonstrate  a high  capacity  for
resilience  to  ensure  protective  health  measures  to  prevent
contagion.  One  of  the pillars  for  overcoming  adversity  is
interaction  among  people,  which  is  compromised  by  iso-
lation,  leading  to  increased  stress  in  both  parents and
children.  In  addition  to  general  care and  strategies  to
minimize  stress,  preserving  children’s  well-being  is  an
important  focus,  increasingly  highlighted  in medical  liter-
ature.  Children’s  good  health  is  one  of the most  important
issues  for  the  SDGs,  and science  demonstrates  that  genetic
predispositions  (biology)  are  modified  by  environmental
influences  (ecology)  and  affect learning  capacities,  adaptive
behaviors,  lifelong  physical  and mental  health,  and adult
productivity.1

From  this  perspective,  there  are several  factors  that
influence  the  physical and  mental  health of  children  and
adolescents  experiencing  the stress  inherent  in  a pandemic,
such  as  isolation  itself,  school  shutdown,  reduced  social  life
and  physical  activities,  changes  to  routine,  sleep  difficul-

ties,  exposure  to  disharmony  at  home, excessive  screen  use,
unhealthy  diet,  and  others.2

Depending  on  levels  and  kinds  of  support,  high  and  con-
tinuous  stress  may  either  be  tolerable  or  become  toxic  to
children  and  adolescents.  ACEs  are  traumatic  or  stressful
events  that  occur in childhood,  such  as  abuse,  neglect,
domestic  violence,  and  parents  with  substance  dependence
or  mental  illness.  The  pandemic  can be  understood  as
another  source  of  ACE.3

This  review  of  the  scientific  literature  about the impacts
of  isolation,  environmental  restriction,  social  distancing,
and  the challenges  of maintaining  general  child  health  and
development  within  the context  of  previous  epidemics  and
the  COVID-19  pandemic  was  undertaken  in light  of  the
above.

Methods

The  guidelines  from  the  Preferred  Reporting  Items  for  Sys-
tematic  Reviews4 were  used  to conduct  this review  of  the
scientific  literature  about  the impacts  on  the general  health,
development,  and  mental  health  of  children  and adoles-
cents  as  a  result  of  previous  epidemics  and/or  the  COVID-19
pandemic.

Observational,  cross-sectional,  cohort,  and  ecological
studies,  case  series,  and  systematic  reviews,  without  lan-
guage  restrictions  were  included  in the  study. Studies
of  non-human  subjects  and experimental  studies  were
excluded.  The  target  population  for this review  was  that
aged  0---18 years,  with  no  limitations  related  to  gender,  race
or  health  condition.

The  PubMed,  World  Health  Organization  (WHO)  COVID-
19  and  SciELO  databases  were  searched  on  March  15, 2020,
and  again  on  April  25,  2020. All  articles  were  double-
screened  by  two  authors  according  to  title  and  summary  in
order  to  answer the following  research  question: Ẅhat  are
the  consequences  of  previous  epidemics  and  the  COVID-19
pandemic  on  children’s  quality  of life,  health,  and  devel-
opment?Ḧealth  descriptors  for  research  and related  terms
derived  from  DeCS  and  MeSH  were:  child,  stress, pandemic,
Ebola,  influenza  pandemic,  and  COVID-19.  Combinations  of
descriptors  were: (Child  AND stress  AND [pandemic  OR  Ebola
OR  flu  pandemic  OR  COVID-19]),  (child  AND  COVID-19),  (pan-
demic  AND  COVID-19  AND  child).

All  of the  studies  were  assessed  in relation  to  their  char-
acteristics,  quality,  and  congruence  with  the  theme.  Each
study’s  summary  was  initially  analyzed  and those that  did
not  meet  the inclusion  criteria  were excluded.  Papers  whose
full-text  was  included  were  reviewed  by  author.  A list  of  ref-
erences  for  each article  was  analyzed  in an  attempt  to  select
additional  articles  related  to  the topic.  Experts  in  the  field
also  suggested  certain  articles.  Two  tools  were  used  to  mea-
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Figure  1 Screening  profile.

sure the  quality  of the  articles  included  in this  review:  CASP
and  AMSTAR  2  (Fig.  1).

Results

From  the  PubMed  platform,  80  articles  were  selected,  of
which  14  were  analyzed  and  eight  were included  in  this
review.  A  search  for  the  descriptors  resulted  in only  two
studies  from  the  WHO  COVID-19  database,  neither  of which
was  selected,  since  they  did  not  meet  the criteria  of
the  present  review.  No  articles  containing  the  descriptors
were found  on  the Scielo  platform.  One  further  article  was
retrieved  by  manual  search.  In  total,  nine  studies  were
included  in this  review.  The  CASP  checklist  resulted  in scores
greater  than  5  in six studies  and one less  than  5. Using
the  ASTAR  2 criteria,  the  quality  of the systematic  reviews
included  was  classified  as  high  high  (Table  1).

The  study  by  Almond  describes  poor  educational  and
physical  performance  and  lower  income  and socioeconomic
status  as  adults  in children  whose  mothers  were  infected  by
the  Spanish  flu  during  the  1918  pandemic.5

The  study  by  Wang  et  al.  on the  psychological  con-
sequences  of  the COVID-19  pandemic,  investigated  1210
individuals,  the majority  female  (67.3%),  from  families of
three  to  five  people  (80.7%),  with  children  (67.4%),  in 194
Chinese  cities.  In total,  53.8%  of  respondents  rated  the  psy-
chological  impact  of the  outbreak  as  moderate  or  severe,
16.5%  reported  moderate  to  severe  depressive  symptoms,
28.8%  reported  moderate  to severe  anxiety  symptoms,  and
8.1%  reported  moderate  to  severe  levels  of  stress.  The
majority  of respondents  spent  20  to  24  h  a day  at  home
(84.7%)  and  stated  that  they  were  concerned  about  fam-
ily  members  contracting  COVID-19.  The  ‘‘parents’’  group
had higher  levels  of  stress,  anxiety,  and  depression  when
compared  with  the ‘‘no  children’’  group,  a statistically  sig-
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Table  1  Summary  of  the  studies  included  in  this  review.

Author  Country  Study  type  Critical

appraisal

toll

Objective  Methods

Almond  (2006)5 United

States

Retrospective

cohort

6/10  CASP  Assess  the  long-term

consequences  of  the  1918

pandemic

Study  of  American

census  data  from

1960  to  1980

Wang et  al.

(2020)6

China  Cross

sectional

8/10  CASP  Assess  the  immediate

psychological  response  after

the  pandemic

Anonymous  online

survey

Sprang and

Silman

(2013)7

England  Cross

sectional

9/10  CASP  Investigate  the psychosocial

responses  of  children  and

their  parents  to  pandemic

disasters,  specifically

measuring  responses  to

Posttraumatic  Stress

Disorder

Interview  of  586

parents  and  filling  in

the Posttraumatic

Stress  Disorder

Response  Index  at  the

University  of

California

Sharp et  al.

(2014)8

South  Africa Cross

sectional

6/10  CASP Asses  the  difficulties  faced

by  orphans  associated  with

HIV/AIDS

Interview  of  466

orphans

Kamara et  al.

(2017)9

Sierra  Leone  Cross

sectional

4/10  CASP  Evaluate  a  mental  health

awareness  and  promotion

project  amid  the  epidemic

high  mortality  outbreak

Author  analysis  about

the  project

Mohammed

et al.

(2015)10

Nigeria  Cross

sectional

7/10  CASP  Assess  the  psychological

distress  of  patients  who

survived  Ebola  or  had

contact  with  contaminants

Interview  of  117

patients  through

surveys

Lachman et  al.

(2002)11

NA  Qualitative  N/A  Assess  the  challenges  facing

child  protection  in the 21st

century,  with  an  emphasis

on  poverty,  HIV/AIDS

infection  and  war

Analysis  of  articles,

previous  research  and

economic  data

Xie et  al.

(2020)12

China  Online

Survey

8/10  CASP  Investigate  symptoms  of

stress,  anxiety  and

depression  among  students

due to  confinement

Interview  of  1784

students  through

online  survey

Brooks et  al.

(2020)13

NA  Systematic

review

High

AMSTAR  2

Explore  the likely  effects  of

confinement  on  mental

health  and  psychological

well-being  and the  factors

that contribute  to  or

mitigate  these  effects

Analysis  of  previous

articles  and  research

nificant  difference,  and  the majority  of parents  stated  that
they  were  ‘‘very’’  or  ‘‘somewhat  worried’’  about  a child
getting  COVID-19.6

In another  study,  data  were  obtained  from  586 par-
ents  interviewed  in  2009  in the  United  States,  Mexico,
and  Canada  about  the H1N1  pandemic.7 The  respondents
were  predominantly  female  (78%),  with  an average  age of
37  years.  In  the investigation  of factors  related  to child
stress,  the  most  common  diagnosis  was  acute  stress  disorder
(16.7%),  while  6.2%  of  children  had  post-traumatic  stress  dis-
order  (PTSD).  A  total  of  44.4%  reported  that  their  children
did  not  receive  professional  mental  health  support,  while
93.2%  of  the  parents  did  not receive  psychological  assistance
from  professionals.  Of  the children  who  had  access  to  mental
health  services  during the pandemic,  the  most common  diag-

nosis  was  anxiety  disorder  (20%),  while  only  1.4%  had PTSD.
Additionally,  the criteria  for  diagnosing  PTSD were  found  in
30%  of  the confined  children  and in  25%  of the  parents  (based
on  reports  from  398 parents),  which  indicates  the  high  trau-
matic  potential  of social  isolation  and living  in conditions  of
constant  fear  due  to  the  advance  of the  pandemic.7

Sharp  et  al. studied  the level of  child  stress  in 466
children  between  the ages  of  7---11  years  in South  Africa
orphaned  due  to  HIV/AIDS,  based  on  responses  to  a  ques-
tionnaire  survey.  Of  the  respondents,  51.93%  were  female.
Most  respondents  were  in serious  financial  difficulties:  57%
of  the  respondents  did  not have adequate  clothes,  and 60%
did  not  have  adequate school  uniforms.  Only  49.1%  received
three  main  meals  a  day.  Just  over  half  of the  orphans’  fam-
ilies  had  an income,  75%  of  which  were  based  on  subsidy.
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In  addition,  31.7%  of  the surveyed  children  met  the criteria
for  anxiety  disorder,  26  (5.6%)  met  the criteria  for affec-
tive  disorder,  and  40.6%  of  the sample  met  the  criteria  for
ADHD.8

Kamara  et al. described  a mental  health  awareness  and
promotion  project  in the midst  of  a high  fatality  Ebola  epi-
demic  in Sierra  Leone,  in  which  a large  number  of  people
reported  psychosocial  problems.  A total  of  8700  people  were
infected  and  3600  died,  resulting  in 3400  orphaned  children.
In  the  143  interviews  of  patients  attending  the  psychosocial
and  counseling  clinic,  19%  were aged  0---17 years,  and  half
of  the  patients  (71) experienced  mild  distress  or  depres-
sion,  anxiety  disorders,  and grief  or  social  problems,  while
30  patients  (21%)  had  psychosis  and  needed  medication.
Interventions  took  the form  of individual  care  in hospi-
tals  aimed  at improving  the  mental  health  of  patients  and
professionals.9

A  cross-sectional  study  assessed  the psychological  dis-
tress  of  117  patients  having  an average  age of  34 years
who  had  survived  or  had  contacts  with  the Ebola  epidemic
in  Nigeria.10 Of  the  117  respondents  to  a  questionnaire,
78  (66.7%)  were  female  of  maternal  age,  77  (65.8%)  had
a  university  education,  and  45  (38.5%) were  healthcare
professionals.  The  death  of  a  friend  (OR  =  6.0,  95%  CI,
1.2---32.9)  was  significantly  associated  with  feeling  unhappy
or  depressed  and  with  loss  of ability  to  concentrate.  Addi-
tionally,  the  most reported  psychological  suffering  was
‘‘inability  to  focus  on  the task  at hand’’  (38.5%)  and  ‘‘loss
of  sleep  due  to  worry’’  (33.3%).

The  systematic  review  by Lachman  et al.  focused  on
three  important  challenges  for  the  protection  of children’s
physical  and  mental  integrity  in the  21st  century:  poverty,
HIV/AIDS,  and wars,  especially  in less  developed  countries.11

The  review  specifically  addressed  problems  associated  with
the  economic  situation  in African  countries  (in  Nigeria,  for
example,  58%  of  boys,  44%  of girls,  and  55%  of  children
under  4 years  of age were in a state  of  chronic  malnu-
trition),  and  the  challenges  faced  by  those  orphaned  due
to  HIV/AIDS.  The  study  suggests  interventions  and  presents
statistical  data  regarding  weak  economies  and insufficient
investments  in countries  such as  Nigeria  and Namibia,  as
well  as  citing  data  on  the situation  of  refugees  and  on  the
psychological  impact  of  wars  (10---20%  of  children  exposed
to  war  are  susceptible  to  psychiatric  disorders).

Xie  et  al.  investigated  symptoms  of depression  and  anx-
iety  among  students  in Hubei  province,  China,  during  the
COVID-19  school  closures  through  an online  crowdsourcing
platform.  Out  of  2330  students,  1784  agreed  to  participate
(1012  boys,  56.7%).  A total  of  22.6%  of  students  reported
depressive  symptoms,  while  18.9%  reported  anxiety  symp-
toms.  They  concluded  that  serious  infectious  diseases,  such
as  COVID-19,  may  cause  mental  health  problems  in children
and  that  more  studies  are  needed  on  this  issue.12

Brooks  et  al.  conducted  a  review  of  studies  on  the psycho-
logical  impact  of  quarantine  due  to COVID-19.  Most studies
reported  anxiety,  stress,  and depression.13 From  the surveys
included  in the review,  data  revealed  that  more  than 20%
(230  out  of 1057  individuals)  reported  fear,  18%  reported
nervousness  and 186  reported  sadness.  Additionally,  pre-
quarantine  predictors  were  shown  to  influence  the level  of
psychological  impact  ----  for example,  having  a history  of
psychiatric  illness  was  associated  with  feelings  of  anxiety

and anger,  while  lower  levels  of formal  education,  lower
age  (16---24  years),  female  gender,  and  having  one  child
as  opposed  to  no  children  (although  having  three  or  more
children  appeared  somewhat  protective)  were  also  associ-
ated  with  negative  psychological  impacts.  The  longer  the
quarantine,  the greater  the levels  of  post-traumatic  stress.
Fear of  infection,  a  lack  of  basic  supplies,  and  unclear
information  from  officials  were  associated  with  frustration
and  anger. Among  the post-quarantine  stressors  analyzed,
financial  loss  was  considered  to  be a risk  factor  for  psycho-
logical  disorders.  Another  study  compared  post-traumatic
stress  symptoms  in  quarantined  parents  and  children with
those  who  were  not  quarantined,  revealing  higher  mean
post-traumatic  stress  scores  in children  who  had  been quar-
antined  than  those  who  had  not. Conversely,  one  study  found
that,  although  very  few  participants  were  extremely  con-
cerned  about  becoming  infected  or  transmitting  the  virus  to
others,  those  who  were  concerned  tended  to  be pregnant
women  and  those  with  young  children.  Finally,  the  review
proposed  activities  to  mitigate  the consequences  of isola-
tion,  which  included  providing  the population  with  as  much
clear  information  as  possible,  providing  adequate supplies,
seeking  to  reduce  stress,  and  providing  organizational  sup-
port  for health-care  professionals.13

Discussion

The  COVID-19  pandemic  has  imposed  a number  of changes  on
daily  routines  needed  to  preserve  individual  health.  Mean-
while,  it  is  important  to  note  that  children  around  the world
continue  to  grow  and develop.  In  this scenario,  one prior-
ity  challenge  is  identifying  and  discussing  pandemic-related
factors  that  can negatively  affect  children’s  growth  and
development  and impair  each child’s  full  potential,  in  order
to  develop  prevention  strategies  that  enable  a healthier  and
more  productive  population  over  both  the short  and  long
term.

The  scientific  literature  describes  healthy  pregnancy,
balanced  nutrition,  immunity  to  diseases,  restful  sleep,  a
family  environment  rich  in positive  stimuli,  and  a high-
quality  educational  system  as  the fundamentals  for optimal
child  growth  and  development.14 All  these  fundamentals
are  relevant  to  the  prevention  of toxic  stress  and  for  the
development  of  strong  and  lasting  neural  connections  in the
child’s  brain.15

The  high  level of  stress  that  humanity  is  experiencing  as
a result  of the COVID-19  pandemic  may  generate  tolerable
or  toxic  stress  for  children  and adolescents,  depending  on
if  and  how  support  is  ensured.  Under  the appropriate  care
and  support  of  adults  who  provide  children  with  constant
feelings  of security  and  affection,  the child’s  body  reorga-
nizes  itself  biochemically  and  quickly  returns  to  levels  of
physiological  functioning  without  further  damage.16 How-
ever,  when this  support  is  non-existent  or  inadequate,  a
failure  of  the  body’s  functions  to return  to basal  level  pri-
marily  impacts  the  cardiovascular  and neurological  systems,
with  consequent  irreversible  loss  of  connections  in the  infant
brain,  due  to  toxic  stress.17,18

Several  factors  related  to  the  pandemic  are recognized
as  ACEs  and negatively  interfere  in the construction  and
structuring  of the  child’s  brain  architecture.19,20 Restrictive
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social  and  economic  reconfigurations,  the  fear  of  conta-
gion,  illness  caused  by  COVID-19,  isolated  family life,  school
closures,  the lack  of  support  networks  for  other  adults,
the  loss  of  loved  ones,  the  difficulty  of  combining  working
from  home  with  full-time  childcare,  financial  challenges,
increased  exposure  to pre-existing  vulnerabilities  (such  as
domestic  violence,  drug  use, and  mental  illness  in  family
members)  can  result  in  toxic  stress,  which will  increase
according  to  the sum  of ACEs.21

The  literature  demonstrates  that,  for  both  parents  and
children,  sleep  routines  and  the balance  of  daily  activities
are  usually  altered  during social  isolation.  In this  context,
the  quality  and  duration  of  sleep  may  be  irregular,  the  level
of  physical  and  outdoor  activities  substantially  decreases,
and  the  use of  electronic  devices  such as  TVs,  cell phones
and  tablets  (screen  time)  increases.2 These  changes  prevent
child  development  from  reaching  its  full potential.22

An  increase  in  parental  stress  levels  during  a  pandemic,  a
factor  that  directly  interferes  in children’s  quality  of life,  is
therefore  evident.6 Anxiety,  excessive  concern  with  clean-
liness,  excessive  fear  of  falling  ill  or  losing  a loved  one,
concern  for the elderly,  increased  domestic  accidents,  mood
disorders,  anxiety  disorder,  panic,  or  obsessive-compulsive
disorder,  and  post-traumatic  stress  are  consequences  that
children  and  adolescents  may  experience,  according  to
research  into  pandemic  situations  similar  to  the current
one.7,23

In  addressing  the  challenges  for  pregnant  women  dur-
ing  pandemics,  fetal  losses  caused  by  possible  maternal
infection  have  been  investigated;  however,  losses  due  to
secondary  causes,  such as  mood  changes  during  pregnancy
and  in  the  postpartum  period  are also  relevant.24,25

The  literature  reveals  that  maternal  anxiety  and  depres-
sion  during  pregnancy  are  related  to  impairments  in
children’s  neurodevelopment  and  predispose  increased
behavioral  disorders.5

Although  there  are  no consolidated  studies  on  the possi-
ble  impacts  of  COVID-19  on  the health  of  pregnant  women
and  their  children,  especially  over  the long  term,  the mater-
nal stress  caused  during  this period  is  a  problem  that  needs
to  be  more  widely  addressed.26

Genetic  developmental  programming  is  strongly  influ-
enced  by  the  environment.  In an environment  with  social
restrictions  ----  where  play  and  leisure  activities  are  only
possible  within  the home  environment;  where  people  wear
masks  and  the learning  of facial  expressions,  communica-
tion,  and  language  is  restricted;  and  where  demonstrating
affection  is  discouraged  by  many  ----  there  is  a tendency
towards  limitations  in the formation  of  certain  areas  of  the
brain,  including  the  social  brain,  with  consequent  impair-
ment  in  the  acquisition  of  cognitive,  behavioral,  social,  and
communication  skills.27

Social  isolation  taken  as  a prophylactic  measure  dur-
ing  pandemics  is  important,  but  may  have  several  negative
impacts  ----  such  as  anxiety  and  stress  in  adults  and  also
in  children  ----  since  free  socialization  and  relationships  are
important  for  well-being,  increasing  social  behaviors  and
stimulating  synaptic  connections,  favoring  the  construction
of  the  social  brain.  Physical  activities  relevant  to  adequate
physical  conditioning,  emotional  well-being,  and  growth  and
development  in childhood  are  also  restricted.28,29

Studies  comparing  the  symptoms  of  post-traumatic  stress
in parents  and children  confined  in pandemic  situations  with
those  of families  in normal  routines  indicate  that stress  lev-
els are four  times  higher  for  children  who  have  been in
quarantine.7

During  pandemics  such as  the  current  one,  one  common
measure  is  suspending  in-person  school  activities  to aid in
controlling  the spread  of  the  virus.  The  possible  ways  and
times  to carry  out  such  activities  are heavily  discussed  in
the  scientific  context  and their  impacts  affect  families  in
different  ways.

The  effectiveness  of  school  shutdown  as  a measure  to
combat  the  spread  of epidemics  such as  COVID-19  has  been
discussed.30 Viner  et al. examined  16  studies  (ten  studies
of  the  SARS outbreak  in 2003,  one  of  other  coronavirus  epi-
demics,  and  five  addressing  COVID-19)  and  found  scarce  data
relating  to  the  effectiveness  of  closing  schools  to  control
COVID-19.  Although  some  studies  point to the  effectiveness
of  school  closure  as  part  of  a general  package  of  social  isola-
tion  measures,  some  studies  using  models  indicate  divergent
results,  while  an isolated  analysis  of school  shutdown  was
not  found.  In addition,  school  closure  in cases of virus  pan-
demic  appeared  to  have  better  results  when transmission
was  greater  in children  than  adults,  unlike  with  COVID-19.

A  modeling  study  by  Bayham  et al. included  informa-
tion  from 3.1-million  American  individuals  and  estimated
the  impact  of  school  shutdown  on  healthcare  profession-
als  involved  in  the  care  of children  between  the  ages  of
3---13  years.31 They  concluded  that,  although  there  may  be a
decrease  in  COVID-19  mortality  due  to  a reduction  in cases  as
a  result  of  school  closures,  loss  of  children’s  access  to  school
healthcare  workers  may  result  in an  increase  in mortality,
i.e.,  the net  benefit  of  closures  may  be lower.  A definitive
conclusion  could  not be reached  because  the real damage  to
the  health-related  workforce  and of  possible  social  interac-
tions  to  address  this problem  (local  care  networks  and  family
for  example)  was  not  definitively  known.

Kim  et  al.,  in  a 2020  study  based  on  a mathemati-
cal  model  that  evaluated  populations  in  two  groups,  one
aged  19  years  or  below  and  another  aged  over  19,  using
a  susceptibility-exposure-infection-recovery  model  to  ana-
lyze  school  closure  in Korea,  concluded  that this approach
was  essential  in mitigating  the  COVID-19  epidemic.32 They
added  that  maintaining  the suspension  of  classes  would
save  255  children  in the  Korean  population,  factoring  a 30-
fold  increase  in infection  rate  among  students  returning  to
school.

In  families  with  more  favorable  socioeconomic  con-
ditions,  children  and  caregivers  need  to  adapt to  a
distance-learning  model.  This  can  generate  increased
demands  for parents  to  provide  guidance  to  their  children
about  the excessive  use  of  electronic  devices  (screen  time).
It  is  also  important  to  note  that, in  many  cases,  closing
schools  in less  developed  countries  causes  a  total  shutdown
of  learning  activities,  since  the socioeconomic  reality  of  a
large  portion  of  the population  prevents  access  to  distance
education  projects  using  the internet.2

In  these countries,  children  have  access  to  a range  of
playful,  evaluative,  extracurricular  and socialization  activ-
ities  at school,  and  school  closure  therefore  involves  a
substantial  loss  in  the teaching/learning  and socialization
processes.  In  addition,  a number  of public policies  take  place
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in  schools  ----  mainly  in  public  institutions  ----  such  as  balanced
and  free  food  programs,  guidance  about  personal  hygiene,
sports  projects,  citizenship  incentives,  and others.

In  a  context  in  which  children  spend  the whole  day  at
home,33 there  are  increased  lonely  periods  and  moments
for  child  self-care.  Situations  such  as  these  are  fragile,
particularly  for  children  under 13  years  of  age who  care
for  younger  siblings  without assistance  from  adults,  which
can  cause  an  increased  risk  of  domestic  accidents,  serious
behavioral  impacts  and  developmental  disorders,  such  as
selective  mutism,  speech  delay,  social  interaction  deficits,
and  others.  Other  possible  consequences  of  school  closures
are  the  possibility  that  child  abuse  may  remain  unreported
and  that  the  longer  the  period  of  school  closures  the higher
the  possibility  that  the  child  will  never  return  to  school.

There  are  also  nutritional  risks  and other  impacts  on
children’s  growth  and  development.  The  literature  demon-
strates  that  a lack  of  basic  supplies  such  as  food,  water,
and  clothing  causes  frustration  and  has  been  consistently
associated  with  anxiety,  months  after  quarantine  in previous
epidemics.13

The  causal  factors  of  social  contexts  already  related  to
dietary  errors,  child  malnutrition,  or  obesity  worsens  due
to  decreased  public  support  for  the vulnerable  (closures
or  limited  functioning  of schools  that  provide  food,  NGOs,
and  popular  restaurants)  with  consequent  difficulties  with
healthy  nutrition.

The  pandemic,  by  restricting  the maintenance  of  outside
activities  and  weight  loss  programs,  encourages  a sedentary
lifestyle  due  to social  distancing  and  a ban  on  attending
gyms,  parks,  and  leisure  areas,  alongside  an  increase  in  the
consumption  of  canned  food  (high  in sodium)  and  industrial-
ized  foods  (with  a longer  shelf  life)  containing  less  essential
nutrients  for  the  developing  brain,  resulting  in a negative
impact  on  the growth  of  children  and adolescents.

It  is therefore  important  to  anticipate  malnutrition  and
childhood  obesity  classically  associated  with  a higher  inci-
dence  of  respiratory  infections  and  precarious  immune
response.  In  addition,  there  is  a clear  tendency  for  such
patients  to  get  worse  due  to these  factors,  and  this  may
continue  for  many  months  after  the  pandemic  has  ended,
due  to  a  growing  economic  crisis  and accentuated  social
vulnerabilities.

In  turn,  a  cross-section  of  1319  American  adults  ----  includ-
ing  284  fathers  ----  suggested  that  68%  of  fathers  feel  closer
or  much  closer  to  their  children  since  the  pandemic.34

This  increased  involvement  with  their  fathers  can  have
many  benefits  for  kids,  including  strengthening  cognitive
and  emotional  development  and  increasing  the  chances  of
academic  and  career  success and  life  satisfaction.35

Child  toxic  stress in  previously  unstructured  homes

The  pandemic  experience  of COVID-19  aggravates  the rates
of substance  abuse, domestic  violence,  and  untreated  and
pre-existing  mental  health  problems.2 Many  caregivers  have
experienced  symptoms  of  post-traumatic  stress,  confusion,
anxiety,  and  anger.  This  leads  to  caregivers  having  a greater
predisposition  to  mental  health  problems,  compounded  by
the  reduced  availability  of  elective  care,  while  users  of illicit
substances  face  increased  levels  of stress,  and families  with

a  history  of  domestic  violence  do not  benefit  from  the super-
vision  of  guardianship  services.13,36

Issues  such  as  these  become  even  more  relevant  when
analyzing  children  previously  exposed  to  vulnerable  domes-
tic environments  and who,  through  social  isolation,  are
confined  full time.37,38 Added  to  this  is  the child’s  inability  to
access  external  support  networks,  such  as  school,  tutoring
services,  friendly  environments,  and  play  activities.

It  is thus evident  that  social  isolation  should be evaluated
as  a  contributing  factor  for environments  inappropriate  to
children’s  mental  health.  It  is  also  necessary  to  understand
that,  in  many  homes,  social  isolation  amplifies  the harmful
experiences  that  the  child  has  faced  for  a  long  time,  without
the  possibility  of  minimizing  psychological  aggression  and
resulting  in  toxic  stress.  There  is  therefore  an urgent  need
for  psychosocial  support,  especially  for  families  that  had
already  displayed  risk  factors  for  healthy  child  development
prior  to  the pandemic.

Strategies  for  preventing  health  problems  and  promoting
child  growth  and development

Around  the world,  millions  of  children  live  with  ACEs  and
many  adults  live  with  their  legacy.  Scientific  findings  sug-
gest  that a  10%  reduction  in  ACE prevalence  could  equate
to  annual  savings  of three  million  disability-adjusted  life
years  (DALYs)  or  $105  billion.  Programs  to  prevent  ACEs  and
moderate  their  effects  are hugely  important,  in line  with
SDG  priorities.  Rebalancing  expenditures  towards  ensuring
safe  and nurturing  childhoods  is  economically  beneficial  and
would  relieve  pressures  on  healthcare  systems.3

Initiatives  that  have  a  great  impact  on  the  general
and  mental  health  of  children  and  adolescents  include:
public  health  education  and  family  support  strategies;
parental  training  in organizing  play, physical  activities,  a
balanced  diet,  appropriate  screen  time  and  content,  mind-
fulness  techniques,  moments  to  share anguish,  listening
time  for  children,  the transmission  of a  sense  of security
and  resilience,  affection,  and  reciprocity  in relationships
between  parents and  children;  satisfactory  school  learn-
ing;  and  specialized  treatment  for children  who  suffer  toxic
stress  and  its  consequences.21,27,29

This  systematic  review  has several  limitations.  Firstly,
due  to  the immediacy  imposed  by  the COVID-19  pandemic,
this  study  was  conducted  in mere  months. Secondly,  the
review  revealed  a scarcity  of  publications  that  address  the
topic  of  child  development  and  health  in epidemic  con-
texts,  which  reflects  the continued  inadequate  focus  on
child  development  and  its determinants.

Conclusions

The  COVID-19  pandemic  has  produced  high  morbidity  and
mortality  rates  within  the  global  population,39 as  well  as  risk
factors  for healthy  growth  and  development  among  children.
The  increase  in parental  stress,  the suspension  of  class-
room  activities,  social  isolation  measures,  nutritional  risks,
children’s  exposure  to  toxic  stress,  especially  in previously
unstructured  homes,  and  a lack  of  physical  activities  are
some  of  the factors  found  in the literature.

In  the  face of this pandemic,  the  creation  of  activities  to
promote  health  and  healthy  development  and prevent  toxic
stress  becomes  a priority  in  order  to  improve  the individual
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health  of  children  and adolescents  and their  families,  the
health  of  the  community,  and the intellectual  and working
capacity  of these  individuals  over  the  long  term, with  posi-
tive  economic  and  social  results  for each  nation,  in order  to
ensure  that  the  SDGs  are fulfilled.

Conflicts of  interest

The  authors  declare  no  conflicts  of  interest.

Acknowledgments

To  librarian  Marilene  da  Conceição Felix  da  Silva,  who  orga-
nized  the  reference  list,  and and  to  Warren  Ediger,  for
grammar  and  spelling  review.

References

1. Clark H, Coll-Seck AM, Banerjee A, Peterson S, Dalglish SL,
Ameratunga S, et  al. A future for the world’s children? A
WHO---UNICEF --- Lancet Commission. Lancet. 2020;395:605---58.

2. Wang G, Zhang Y, Zhao J, Zhang J, Jiang F. Mitigate the effects
of home confinement on children during the COVID-19 outbreak.
Lancet. 2020;395:945---7.

3. Bellis MA, Hughes K,  Ford K,  Ramos Rodriguez G,  Sethi D, Pass-
more J. Life course health consequences and associated annual
costs of adverse childhood experiences across Europe and North
America: a systematic review and meta-analysis. Lancet Public
Health. 2019;4:e517---28.

4. Liberati A,  Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Loan-
nidis JPA, et al. The PRISMA statement for reporting systematic
reviews and meta-analyses of studies that evaluate health care
interventions: explanation and elaboration. J  Clin Epidemiol.
2009;62:e1---34.

5. Almond D. Is the 1918 influenza pandemic over? Long-term
effects of in utero influenza exposure in the post-1940 U.S.
population. J  Polit Econ. 2006;114:672---712.

6. Wang C, Pan R,  Wan X, Tan Y, Xu L,  Ho CS, et al. Immediate
psychological responses and associated factors during the ini-
tial stage of  the 2019 coronavirus disease (COVID-19) epidemic
among the general population in  China. Int J Environ Res Public
Health. 2020;17:1729.

7. Sprang G, Silman M. Posttraumatic stress disorder in parents and
youth after health-related disasters. Disaster Med Public Health
Prep. 2013;7:105---10.

8. Sharp C, Venta A, Marais L,  Skinner D, Lenka M,  Serekoane
J. First evaluation of  a population-based screen to detect
emotional-behavior disorders in orphaned children in sub-
Saharan Africa. AIDS Behav. 2014;18:1174---85.

9. Kamara S, Walder A, Duncan J,  Kabbedijk A, Hughes P, Muana
A. Mental health care during the Ebola virus disease outbreak
in Sierra Leone. Bull World  Health Org. 2017;95:842---7.

10. Mohammed A, Sheikh TL, Gidado S,  Poggensee G, Nguku P,
Olayinka A, et  al. An evaluation of psychological distress and
social support of survivors and contacts of Ebola virus disease
infection and their relatives in Lagos, Nigeria: a cross sectional
study --- 2014. BMC Public Health. 2015;15:824.

11. Lachman P, Poblete X, Ebigbo PO, Nyandiya-Bundy S, Bundy RP,
Killian B,  et al. Challenges facing child protection. Child Abus
Negl. 2002;26:587---617.

12. Xie X, Xue Q, Zhou Y, Zhu K, Liu Q,  Zhang J, et  al. Mental health
status among children in home confinement during the coron-
avirus disease 2019 outbreak in Hubei Province, China. JAMA
Pediatr. 2020:e201619. Epub ahead of print.

13. Brooks SK, Webster RK, Smith LE, Woodland L,  Wessely S,
Greenberg N, et al. The psychological impact of  quarantine
and how to reduce it: rapid review of  the evidence. Lancet.
2020;395:912---20.

14. Beck AF, Cohen AJ, Colvin JD, Fichtenberg CM, Fleegler EW, Garg
A, et al. Perspectives from the Society for Pediatric Research:
interventions targeting social needs in pediatric clinical care.
Pediatr Res. 2018;84:10---21.

15. Garner AS, Forkey H, Szilagyi M.  Translating developmen-
tal science to address childhood adversity. Acad Pediatr.
2015;15:493---502.

16. Condon EM, Sadler LS. Toxic stress and vulnerable mothers: a
multilevel framework of  stressors and strengths. West J  Nurs
Res. 2019;41:872---900.

17. Lambert HK, Peverill M, Sambrook KA, Rosen ML,  Sheridan
MA, McLaughlin KA. Altered development of hippocampus-
dependent associative learning following early-life adversity.
Dev Cogn Neurosci. 2019;38:100666.

18. Nelson CA. An international approach to research on brain
development. Trends in Cognitive Sciences, vol. 19. Elsevier
Ltd; 2015. p. 424---6.

19. Teicher MH, Samson JA, Anderson CM, Ohashi K.  The effects of
childhood maltreatment on brain structure, function and con-
nectivity. Nat Rev Neurosci. 2016;17:652---66.

20. Hillis SD, Mercy JA, Saul JR. The enduring impact of violence
against children. Psychol Health Med.  2017;22:393---405.

21. Garner AS, Shonkoff JP, Committee on Psychosocial Aspects
of Child and Family Health, Committee on  Early Childhood,
Adoption, and Dependent Care, Section on Developmental and
Behavioral Pediatrics. Early childhood adversity, toxic stress,
and the role of  the pediatrician: translating developmental sci-
ence into lifelong health. Pediatrics. 2012;129:e224---31.

22. Ordway MR, Sadler LS, Canapari CA, Jeon S, Redeker NS. Sleep,
biological stress, and health among toddlers living in socioeco-
nomically disadvantaged homes: a research protocol. Res Nurs
Health. 2017;40:489---500.

23. Cameron JL, Eagleson KL,  Fox NA, Hensch TK, Levitt P. Social
origins of  developmental risk for mental and physical illness. J
Neurosci. 2017;37:10783---91.

24. Szekely E, Neumann A, Sallis H, Jolicoeur-Martineau A, Verhulst
FC, Meaney MJ, et  al.  Maternal prenatal mood, pregnancy-
specific worries, and early child psychopathology: findings from
the DREAM BIG Consortium. J  Am Acad Child Adolesc Psychiatry.
2020. S0890-8567(20)30164-30167.

25. Pietikäinen JT, Kiviruusu O,  Kylliäinen A, Pölkki P, Saarenpää-
Heikkilä O, Paunio T,  et al. Maternal and paternal depressive
symptoms and children’s emotional problems at the age of 2
and 5 years: a longitudinal study. J Child Psychol Psychiatry.
2020;61:195---204.

26. Elshafeey F, Magdi R,  Hindi N, Elshebiny M,  Farrag N, Mahdy S,
et al. A systematic scoping review of COVID-19 during pregnancy
and childbirth. Int J Gynecol Obstet. 2020;150:47---52.

27. Yogman M, Garner A, Hutchinson J, Hirsh-Pasek K,  Golinkoff
RM, Baum R,  et al. The power of play: a pediatric role
in enhancing development in young children. Pediatrics.
2018;142:e20182058.

28. Borelli JL, Smiley PA, Rasmussen HF, Gómez A. Is it  about
me, you,  or  us? Stress reactivity correlates of  discrepancies
in we-talk among parents and preadolescent children. J Youth
Adolesc. 2016;45:1996---2010.

29. Council on  Community Pediatrics. Providing care for children
and adolescents facing homelessness and housing insecurity.
Pediatrics. 2013;131:1206---10.

30. Viner RM, Russell SJ, Croker H, Packer J, Ward J, Stansfield C,
et al. School closure and management practices during coron-
avirus outbreaks including COVID-19: a rapid systematic review.
Lancet Child Adolesc Health. 2020;4:397---404.

376

http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0005
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0010
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0015
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0020
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0025
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0030
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0035
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0040
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0045
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0050
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0055
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0060
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0065
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0070
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0075
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0080
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0085
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0090
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0095
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0100
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0105
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0110
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0115
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0120
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0125
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0130
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0135
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0140
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0145
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0150


Jornal de  Pediatria  2021;97(4):369---377

31. Bayham J, Fenichel EP. Impact of school closures for COVID-19
on the US health-care workforce and net mortality: a modelling
study. Lancet Public Health. 2020;5:e271---8.

32. Kim S, Kim YJ, Peck KR, Jung E. School opening delay effect
on transmission dynamics of  coronavirus disease 2019 in Korea:
based on mathematical modeling and simulation study. J  Korean
Med Sci. 2020;35:e143.

33. Cauchemez S, Ferguson NM, Wachtel C, Tegnell A, Saour G, Dun-
can B, et  al. Closure of  schools during an  influenza pandemic.
Lancet Infect Dis. 2009;9:473---81.

34. Weissbourd R, Batanova M, McIntyre J,  Torres ER. How
the pandemic is strengthening fathers’ relationships with
their children. Available from: https://static1.squarespace.
com/static/5b7c56e255b02c683659fe43/t/5eeceba88f50eb19
810153d4/1592585165850/Report+How+the+Pandemic+is+
Strengthening+Fathers+Relationships+with+Their+Children+
FINAL.pdf. [cited 31 Aug 2020].

35. Allen S, Daly K. The effects of  father involvement: an updated
research summary of  the evidence. Guelph, ON: Centre for Fam-
ilies, Work  &  Well-Being, University of Guelph; 2007. Available
from: http://www.deslibris.ca/ID/218523 [cited 31 Aug 2020].

36. Dowd MD. Early adversity, toxic stress, and resilience: pediatrics
for today. Pediatr Ann. 2017;46:e246---9.

37. Ellis WR, Dietz WH.  A new framework for addressing adverse
childhood and community experiences: the building community
resilience model. Acad Pediatr. 2017;17:S86---93.

38. Jutte DP, Miller JL, Erickson DJ. Neighborhood adversity, child
health, and the role for community development. Pediatrics.
2015;135:S48---57.

39. Tarro G.  The new coronavirus from the Chinese city of Wuhan.
Int J  Recent Sci Res. 2020;11:36901---2.

377

http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0155
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0160
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0165
https://static1.squarespace.com/static/5b7c56e255b02c683659fe43/t/5eeceba88f50eb19810153d4/1592585165850/Report+How+the+Pandemic+is+Strengthening+Fathers+Relationships+with+Their+Children+FINAL.pdf
https://static1.squarespace.com/static/5b7c56e255b02c683659fe43/t/5eeceba88f50eb19810153d4/1592585165850/Report+How+the+Pandemic+is+Strengthening+Fathers+Relationships+with+Their+Children+FINAL.pdf
https://static1.squarespace.com/static/5b7c56e255b02c683659fe43/t/5eeceba88f50eb19810153d4/1592585165850/Report+How+the+Pandemic+is+Strengthening+Fathers+Relationships+with+Their+Children+FINAL.pdf
https://static1.squarespace.com/static/5b7c56e255b02c683659fe43/t/5eeceba88f50eb19810153d4/1592585165850/Report+How+the+Pandemic+is+Strengthening+Fathers+Relationships+with+Their+Children+FINAL.pdf
https://static1.squarespace.com/static/5b7c56e255b02c683659fe43/t/5eeceba88f50eb19810153d4/1592585165850/Report+How+the+Pandemic+is+Strengthening+Fathers+Relationships+with+Their+Children+FINAL.pdf
http://www.deslibris.ca/ID/218523
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0175
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0180
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0185
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190
http://refhub.elsevier.com/S0021-7557(20)30209-6/sbref0190

	The potential impact of the COVID-19 pandemic on child growth and development: a systematic review
	Introduction
	Methods
	Results
	Discussion
	Child toxic stress in previously unstructured homes

	Conclusions
	Conflicts of interest
	Acknowledgments
	References


