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Abstract

Objective:  To  obtain  an  overview  of  available  information  on the  anthropometric  assessment

of Brazilian  children  attending  daycare  centers.

Data source:  A literature  search  was  carried  out  in the  PubMed,  LILACS  and  SciELO  databases  of

studies  published  from  1990  to  2013  in  Portuguese  and  English  languages.  The  following  search

strategy was  used: (nutritional  status  OR anthropometrics  OR malnutrition  OR  overweight) AND

daycare centers,  as well  as the  equivalent  terms  in  Portuguese.  In  the  case  of  MEDLINE  search,

the descriptor  Brazil  was  also  used.

Data synthesis:  It  was  verified  that  the  33  studies  included  in  the  review  were  comparable  from

a methodological  point  of  view.  The  studies,  in general,  were  characterized  by  their  restrictive

nature,  geographical  concentration  and  dispersion  of  results  in relation  to  time.  Considering

the studies  published  from  2010  onwards,  low  prevalence  of  acute  malnutrition  and  significant

rates of  stunting  and  overweight  were  observed.

Conclusions:  Despite  the  limitations,  considering  the most  recent  studies  that  used  the  WHO

growth  curves  (2006),  it  is suggested  that  the  anthropometric  profile  of  Brazilian  children

attending daycare  centers  is characterized  by  a  nutritional  transition  process,  with  significant

prevalence  of  overweight  and  short  stature.  We  emphasize  the need  to  develop  a  multicen-

ter survey  that  will more  accurately  define  the  current  anthropometric  nutritional  status  of

Brazilian children  attending  daycare  centers.
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Caracterização  dos  estudos  de  avaliação antropométrica  de crianças brasileiras

assistidas  em  creches

Resumo

Objetivo:  Traçar um  panorama  da  informação  disponível  sobre  a  avaliação  antropométrica  de

crianças brasileiras  assistidas  em  creches.

Fontes  de  dados:  Pesquisa  bibliográfica  nas bases de dados  PubMed,  LILACS  e SciELO  de  estudos

publicados  de  1990  a  2013  nos  idiomas  português  e  inglês.  Foi  utilizada  a  seguinte  estratégia

de  busca:  (estado  nutricional  OR  antropometria  OR  desnutrição OR sobrepeso)  AND  creches.

No caso  da  busca  no MEDLINE  o  descritor  Brazil  também  foi usado.

Síntese  dos  dados:  Verificou-se  que  os 33  estudos  incluídos  apresentaram  comparabilidade

do ponto  de  vista  metodológico.  Os  estudos,  no  seu  conjunto,  caracterizaram-se  por sua

natureza restritiva,  concentração  geográfica  e  dispersão  dos  resultados  em  relação ao  tempo.

Considerando  os estudos  publicados  a  partir  de  2010,  observam-se  baixas  prevalências  de

desnutrição aguda  e  taxas  expressivas  de déficit  de estatura  e de sobrepeso.

Conclusões:  Apesar  das  limitações,  considerando  os estudos  mais  recentes  que  utilizaram  as

curvas de  crescimento  OMS  (2006),  sugere-se  que  o  perfil  antropométrico  de crianças brasileiras

assistidas em  creches  caracteriza-se  por  um  processo  de transição  nutricional  com  prevalências

expressivas  de  sobrepeso  e de baixa  estatura.  Ressalta-se  a  necessidade  do  desenvolvimento

de um  inquérito  multicêntrico  para  delimitar  de forma  mais  precisa  o estado  nutricional

antropométrico  atual  das  crianças  brasileiras  que  frequentam  creches.

© 2015  Sociedade  de Pediatria  de São  Paulo.  Publicado  por  Elsevier  Editora  Ltda.  Este  é  um  artigo

Open Access  sob  a  licença  CC BY  (https://creativecommons.org/licenses/by/4.0/deed.pt).

Introduction

Nutritional  status  has a  significant  influence  on  morbidity
and  mortality  and  the  process  of  child  growth  and develop-
ment.  Thus,  the assessment  of the  nutritional  status  of  the
Pediatric  population  is  essential  to  identify  the  appropriate
interventions  to  improve  health  and  life  conditions.1 Anthro-
pometrics  is  the most  universally  used method  to  assess
children’s  nutritional  status.  It stands  out  because  it is  an
easily  applied,  low cost  and  non-invasive  method,  as  well  as
objective  and sensitive.2,3

Child  malnutrition  remains  one of  the most important
public  health  problems  in the world  today,  due  to  its  mag-
nitude  and  devastating  consequences  for  children’s  growth,
development  and  survival.4 National  surveys  on  health  and
nutrition  show  an ongoing  decrease  in cases  of  malnutrition
in  Brazil.  This  improvement  is  attributed  to the favorable
evolution  of  socioeconomic  and  health  care  conditions,  so
that  the  adequate  nutrition  of  the poorest  segments  of soci-
ety  remain  a major  challenge  for  public  policies  in Brazil.5,6

The  benefit  offered  by daycare  centers  is  considered
an  important  strategy  of  developing  countries  to  improve
growth  and  development  of  children  belonging  to  lower
social  strata.  The  demand  for  these  services  is  high,  due
to  the  growing  participation  of  women  in  the labor  mar-
ket,  especially  in large  and  medium  cities in  Brazil,  with
an  increase  in the number  of  daycare  centers  and  assisted
children.7 Therefore,  daycare  centers  have been  gradu-
ally  changing  by  turning  into  public  policy  proposal  in the
education,  nutrition  and  health  care  areas.  The  benefit
constitutes  the main  public  policy  instrument  aimed  at  pro-
moting  food  and  nutrition  security  of the  urban  population
of  infants  and  preschool  children  from  low income  families.8

However,  the  increase  in infectious  diseases  and  the non-
compliance  with  standards  that  regulate  the care  of children
in daycare  centers  are factors  that  have  been  reported,
with  possible  negative  effects  on  the attainment  of  the
program  objectives.8,9 Methodologically,  the  tendency  for
children  attending  daycare  centers  to  improve  their  nutri-
tional  status  and/or  to  acquire  more  infectious  diseases  can
be  determined  through  anthropometric  indicators,  viable
and  safe predictors  of  health  status,  functional  impairment
and  mortality.10

The  identification  of  the anthropometric  profile  of  chil-
dren  attending  daycare  centers  is,  therefore,  a key step  in
the  design  and/or  redesign  of actions  in day care  centers
that  aim  to promote  adequate  nutritional  status and  overall
health  of  the assisted  children.  Given  the  above,  this  study
aims  to  provide  an overview  of  available  information  on the
anthropometric  assessment  of  Brazilian  children  attending
daycare  centers.

Method

A  search  was  carried  out  in PubMed  (National  Library
of  Medicine,  Bethesda,  MD),  LILACS  (Latin  American  and
Caribbean  Health  Sciences)  and  SciELO  (Scientific  Electronic
Library  Online)  databases.  The  search  was  carried  out  on
January  3, 2014,  using  the  following  strategy:  (nutritional
status  OR  anthropometrics  OR  malnutrition  OR  overweight)
AND  daycare  centers,  as  well  as  the equivalent  terms  in Por-
tuguese.  In the PubMed  search, the descriptor  Brazil was
also  used.  We  chose  to search  for  studies  published  since
1990,  using  the Portuguese  and  English  languages.

https://creativecommons.org/licenses/by/4.0/deed.pt
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To  calculate  the total  number  of the  identified  stud-
ies,  their  duplication  or  triplication  was  verified  among  the
databases  and  each item  was  counted  only once.  The  deci-
sion  on  the  inclusion  of  articles  included  two  steps:  (a)
screening  by  reading  the  titles  and  abstracts,  (b)  read-
ing  of  the full text.  In the  screening  phase,  intervention
studies,  review  studies,  books  or  thesis,  studies  performed
out  of  Brazil  and  studies  of  children  not  attending  day-
care  centers  were  eliminated.  At  the  full-text  reading
phase,  observational  studies  with  representative  samples
that  analyzed  anthropometric  indices  (height  z-score  for
age,  weight  z-score  for  height,  weight  z-score  for  age,  body
mass  index)  of  Brazilian  children  attending  daycare  cen-
ters  were  included.  Studies  with  unrepresentative  and/or
non-randomly  selected  samples,  based  on  the analysis  of
secondary  data,  and  showing  no results  of  the prevalence
of  malnutrition  and/or  overweight,  were  excluded.

The  included  studies  were  organized  according  to  the
study  location  into  four  groups:  (a)  national  studies  and
South,  Southeast,  Midwest  and North  studies;  (b)  studies
in  the  Northeast  region;  (c)  studies  in other  cities rather
than  the  capital  of  the  state  of  São Paulo;  (d)  studies  in
the  capital  city  of  São  Paulo.  The  characterization  of  the
studies  was  performed  according  to  the  author  and  year  of
publication,  location,  anthropometric  assessment  method,
reference  standard  and  outcomes  (prevalence  of  anthropo-
metric  deviations).

Results

A  total  of  141 records  were  identified  in  searched  databases,
which  were  submitted  to  screening.  After analyzing  the
titles  and  abstracts,  61  articles  that did  not  meet  the

selection  criteria  were excluded.  Subsequently,  after  the
full  reading  of  the 80  eligible  articles,  48  were  excluded
because  they  met  some  of  the  exclusion  criteria  and  thus,
32  articles  were  included.  The  flow  chart related  to  the
identification  and selection  of the  studies  is  shown  in Fig.  1.

Tables  1---4  show  the  distribution  of  the studies  accord-
ing  to  the  adopted  characterization  parameters.  Of  the  32
included  articles,11---42 16  were  developed  in São Paulo,27---42

of  which 10  in the capital.33---42 Only  one study  was  car-
ried  out  in the Midwest17 and  North19 macro-regions  each,
whereas  three  studies  were  carried  out in the  South12---14 and
the Southeast  regions.15---17 Seven  studies  were  systematized
in  Northeast.20---26 It  is  also  noteworthy  a  study  that  included
the overall  nutritional  assessment  of  the  five  geographical
macro-regions  of  the country.11

The  anthropometric  methods  proposed  by  Jelliffe  (1968),
Habicht  (1974),  Lohman  (1988)  and the World  Health  Orga-
nization  (WHO)  (1995)  were  the  most often  used  ones.
Fujimori  et al.34 based  their  study  on  the  specific  recom-
mendations  of  the Brazilian  Ministry  of Health  of  2001.  The
anthropometric  assessment  method  was  not reported  in 15
of  the reviewed  studies.11,13,14,19,24---26,28,30,31,33,39---42

The  reference  standard  of  the  National  Centers  for  Health
Statistics  ---  NCHS  (1977),  recommended  by  the WHO,  was
used  in 20  studies.11,14,16---19,26,29---34,36---42 The  standard  of  the
Centers  for  Disease  Control---CDC/NCHS  (2000)  was  used in
four studies.15,25,28,35 One  study35 compared  the results  of
three  nutritional  status  classification  criteria:  NCHS  (1977),
CDC/NCHS  (2000),  International  Obesity  Task  Force-IOTF
(2000),  WHO  (2006).  The  WHO  growth  curves,  of  which  first
communications  occurred  in 2004  and were  distributed  in
2006,  were  used in all  articles  published  from  the year  2010
on.

Number of identified articles in PubMed, LILACS and SciELO (n=196) databases

Number of articles in duplicate or triplicate that were removed (n=55)

Number of articles analyzed to determine

their eligibility (n=33) 

Total number of articles included in the systematic review (n=32)

Number of single articles submitted to screening (n=141) Number of excluded articles (n=61) 

- Intervention studies (n=29)

- Review studies or book/thesis (n=17) 

- Studies performed outside Brazil (n=10) 

- Studies with children not attending daycare

  centers (n=05)

Number of excluded articles (n=48)

- Non-representative and / or non-randomly

 selected samples (n=27) 

- Based on the analysis of secondary

 data (n=06)

- No results of malnutrition and/or overweight

prevalence (n=15)

Figure  1  Flowchart  of  the  phases  of  identification,  screening  and  selection  of  articles  on  anthropometric  evaluation  of  Brazilian

children attending  daycare  centers.
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Table  1  Characteristics  of  the  observational  articles  on anthropometric  assessment  of  Brazilian  children  attending  daycare

centers (national  studies  and  studies  from  the  South,  Southeast,  Midwest  and  North  regions).

Author,  year Location  Assessment  method Reference  standard  Prevalence  (%)

Silva  et  al.,  200011 Brazil NR  NCHS,  1977 W/A<−2Z:  5.4

H/A<−2Z:  12.6

W/H<−2Z:  1.3

Rodrigues et al.,  201112 Cascavel  (PR)  Lohman  et  al.,  1988 WHO,  2006 W/A<−2Z:  2.3

W/H<−2Z:  0.4

W/H>+2Z:  9.8

Dallabona et  al.,  201013 Balneário  Camboriú

(SC)

NR WHO,  2006 BMI/A<−2Z:  2.6

BMI/A>+1Z:  29.6

BMI/A>+2Z:  9.5

Corso et  al.,  200414 Florianópolis  (SC) NR  NCHS,  1977 H/A<−2Z:  8.7

W/H<−2Z:  1.1

W/H>+2Z:  8.6

Rocha et  al.,  200815 Belo  Horizonte  (MG) WHO,  1995  CDC/NCHS,  2000 W/A<−2Z:  5.5

H/A<−2Z:  4.2

W/H<−2Z:  5.0

Camilo et  al.,  200816 Guaxupé  (MG)  Jelliffe,  1968  NCHS,  1977  H/A<−2Z:  3.3

Castro et  al.,  200517 Viçosa  (MG) Jelliffe,  1968 NCHS,  1977 W/A<−2Z:  0.0

H/A<−2Z:  3.5

W/H<−2Z:  0.0

W/H>+2Z:  4.6

Tuma et  al.,  200518 Brasília  (DF) Jelliffe,  1968 NCHS,  1977 W/A<−2Z:  2.2

H/A<−2Z:  4.8

W/H<−2Z:  0.4

W/H>+2Z:  6.1

Santos, 199919 Capitão  Poço  (PA)  FAO/WHO,  1985 NCHS,  1977 W/A<−2Z:  53.0

H/A<−2Z:  55.0

W/A, weight for age; H/A, height for age; W/H, weight for height; BMI/A, Body Mass Index for age; NR, not  reported (unreferenced
anthropometric method).

Table  2  Characteristics  of  observational  articles  on anthropometric  assessment  of  Brazilian  Children  attending  daycare  centers

(studies in  the  Northeast  region).

Author,  year  Location  Assessment  method  Reference  standard  Prevalence  (%)

Pedraza  et al.,  201320 Paraíba WHO,  1995 WHO,  2006 H/A<−2Z:  7.4

W/H<−2Z:  1.1

W/H>+2Z:  6.2

Sousa et  al.,  201221 João  Pessoa  (PB) WHO,  1995 WHO,  2006 H/A<−2Z:  7.6

W/H<−2Z:  1.6

W/H>+2Z:  6.4

Pedraza et al.,  201122 Paraíba  WHO,  1995  WHO,  2006  H/A<−2Z: 7.7

Sousa et  al.,  201123 Paraíba WHO,  1995  WHO,  2006 H/A<−2Z:  5.8

W/H<−2Z:  0.4

W/H>+2Z:  3.8

Azevedo et  al.,  201024 Recife  (PE) NR  WHO,  2006 W/A<−2Z:  2.5

H/A<−2Z:  8.6

W/H<−2Z:  1.5

Barreto et  al.,  200725 Natal  (RN) NR  CDC/NCHS,  2000 BMI/A≥p85:  19.7

BMI/A≥p95:  7.1

Cavalcanti et  al.,  200326 12  municipalities

in  Paraíba  (PB)

NR  NCHS,  1977  W/A<−2Z:  6.9

W/A, weight for age; H/A, Height for age; W/H, weight for height; BMI/A, Body Mass Index for age; NR, not reported (anthropometric
method unreferenced).
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Table  3  Characteristics  of  observational  articles  on anthropometric  assessment  of  Brazilian  children  attending  daycare  centers

(studies in  other  cities  of  São  Paulo  rather  than  the  capital).

Author,  year Location  Assessment  method Reference  standard  Prevalence  (%)

Nascimento  et  al.,

201227
Taubaté Lohman  et  al.,  1988 WHO,  2006 H/A<−2Z:  2.9

BMI/A<−2Z:  0.9

BMI/A>+1Z:  28.9

BMI/A>+2Z:  8.9

Almeida et  al.,  200728 Jardinópolis NR  CDC/NCHS,  2000 W/A<−2Z:  1.6

H/A<−2Z:  0.5

W/H<−2Z:  4.3

W/H>+2Z:  2.2

Silva, 200429 Piracicaba NR  NCHS,  1977 H/A<−2Z:  7.0

Silva et  al.,  200030 Embu  NR  NCHS,  1977  Malnourished

(Gómez  criteria

for  children  <24

months  and

Waterlow  criteria

for  children≥24

months):  13.3

Silva e  Sturion,  199831 Piracicaba NR NCHS,  1977 H/A<−2Z:  5.1

W/H<−2Z:  1.3

Antonio et  al.,  199632 Paulínia  Jelliffe,  1966;

Marshall,  1977;

Cameron,  1978

NCHS,  1977  Malnourished

(Gómez  criteria):

21.0

W/A, weight for age; H/A, Height for age; W/H, weight for height; BMI/A, Body Mass Index for age; NR, not reported (unreferenced
anthropometric method).

A  total  of  11  studies15,17,18,24,28,30,34,36,38,41,42 consid-
ered  the  anthropometric  indices  height  for  age (H/A),
weight  for height  (W/H)  and  weight  for  age  (W/A)  to
assess  children’s  nutritional  status.  The  H/A  was  also
the  diagnostic  object  in  11  other  studies,14,16,20---23,27,29,37

the  W/H  in eight  studies12,14,16,20,21,23,31,35,37and  W/A  in six
studies.12,19,26,32,33,39

The  prevalence  of  malnutrition  and  overweight  expressed
by  the  standard  deviation  of  the  indexes  H/A  (<−2 z
score,  chronic  malnutrition  indicator),  W/H  (<−2  z score,
acute  malnutrition  indicator;  >+2  z score, indicator  of  over-
weight/obesity)  and W/A  (<−2 z score,  overall  malnutrition
indicator)  varied  widely.  For  H/A  index,  the  prevalence  of
children  with  stunting  ranged  from  0.5%28 to  55%,19 accord-
ing  to the  studies  in the municipalities  of  Jardinópolis  (SP)
and  Capitão  Poço (PA),  respectively.  As  for  the W/H  index,
the  prevalence  of  children  with  acute  malnutrition  ranged
between  0%17 and  5%,15 according  to  the studies  carried  out
in  Viçosa  (MG)  and  Belo  Horizonte  (MG),  respectively.  The
prevalence  of  overweight  children  ranged  from  0.7%, a ref-
erence  value  for children  from  São  Paulo  (SP)34 to 9.8%,  the
reference  value  for  children  from  Cascavel  (PR).12 Regarding
the  W/A  index,  the prevalence  of  children  with  values  <−2
z-score  ranged  between  0%17 and  53%.19

The  classification  of Gómez  (1955),  Waterlow  (1977)  and
the  Body  Mass  Index  for  age  (BMI/A)  was  also  used to  indicate
malnutrition.  Silva et  al.,30 Souza  and  Taddei41 and Antonio
et  al.32 showed  malnutrition  prevalence  between  13.3%30

and  31%41 when  using  the  Gómez and/or  Waterlow  classifica-
tions.  The  studies  using  BMI/A13,25,27,35 reported  overweight
prevalence  between  19.7%25 and  29.6%.13

In more  recent  studies,  published  from  2010  on  and
that  used  the WHO  growth  curves  as  references,  acute

malnutrition  ranged  between  0.4%12,23 and  1.8%,24 and stunt-
ing  ranged  from  2.9%27 to  8.6%.24 Overweight,  for  this  set  of
articles,  showed  prevalence  between  22.5%35 and 29.6%,13

according  to  the  BMI/A,  and between  3.8%23 and  9.8%,12

according  to the  W/H.

Discussion

Regarding  the  anthropometric  assessment  method,  in spite
of  the  numerous  references  used in  the  systematized
articles,  it  is  possible  to  assume  standardization.  The
anthropometric  methods  appeared  with  the publications  by
Jellife  in the 60s,  systematizing  a  same  technique.43 Since
then,  anthropometrics  developed  constantly,  making  it  pos-
sible  to  advance  in the  interpretation  and  the  search  for
mathematical  formulations  with  improved  accuracy  in  body
compartment  estimation  and  their  predictive  power.  Thus,
anthropometrics  has  been  shown  to  be the  most  often  used
isolated  method  for  nutritional  diagnosis  at the population
level,  especially  in childhood  and  adolescence,  due  to  being
easy  to  perform,  in addition to  its  low cost  and  safety.2,43

Anthropometric  values  represent,  at  the individual  or
population  level,  the  degree  of  adjustment  between  the
genetic  growth  potential  and  the  beneficial  and adverse
environmental  factors.  There  is evidence  that  the  height
and  weight  of healthy  children  from  different  ethnic  back-
grounds,  submitted  to  appropriate  living  conditions,  are
similar  up to  the age of five  years.  Thus,  it is possible  to
use  a  single  international  standard  to  assess  growth  and
nutritional  status  in  different  regions.  Therefore,  the  WHO
adopted,  since  1978, the NCHS  data  as  the international
reference  standard,  later  reformulated  as  the CDC/NCHS
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Table  4  Characteristics  of  observational  articles  on  anthropometric  assessment  of Brazilian  children  attending  daycare  centers

(studies in  the  capital  city  of the  state  of  São  Paulo).

Author,  year  Assessment  method  Reference  standard  Prevalence  (%)

Toloni  et  al.,  200933 NR  NCHS,  1977  W/A<−2Z:  4.4

Fujimori et  al.,  200734 Ministry  of  Health,

2001

NCHS,  1977 W/A<−2Z:  0.7

H/A<−2Z:  2.1

W/H<−2Z:  2.7

W/H>+2Z:  0.7

Bueno e  Fisberg,  200635 Habicht  et  al.,  1974 WHO,  2006;  CDC/NCHS,

2000;  IOTF,  2000

W/H>+2Z:  6.2

BMI/A≥p85:  22.5

BMI/A≥p95:  9.3

Zöllner e  Fisberg,  200636 Lohman  et  al.,  1988;

Habicht  et  al.,  1974

NCHS,  1977 W/A<−2Z:  3.1

H/A<−2Z:  5.2

W/H<−2Z:  0.9

W/H>+2Z:  5.0

Fisberg et  al.,  200437 Habicht,  1974;  Lohman

et al.,  1998

NCHS,  1977 H/A<−2Z:  7.0

W/H<−2Z:  0.9

Bueno et  al.,  200338 Habicht  et  al.,  1974 NCHS,  1977 W/A<−2Z:  2.9---1.7

H/A<−2Z:  7.1---3.1

W/H<−2Z:  0.2---0.5

W/H>+2Z:  5.7---6.9

Prado et  al.,  200239 NR  NCHS,  1977  W/A<−2Z:  1.5

Taddei et  al.,  200040 NR  NCHS,  1977 W/A<−1Z:

29.8---15.2

H/A<−1Z:

50.0---44.8

W/H<−1Z:

10.1---3.4

Souza e  Taddei,  199841 NR  NCHS,  1977 W/A<−2Z:  2.8---1.4

H/A<−2Z:

12.4---6.9

W/H<−2Z:  1.4---0.0

Malnourished

(Gómez  criteria):

31.0---17.2

Siviero  et  al.,  199742 NR Marcones  et  al.,  1982,

Marques  et  al.,  1982

and NCHS,  1977

W/A<−2Z:  2.8---1.2

H/A<−2Z:  4.4---3.3

W/H<−2Z:  0.4---0.3

W/A, weight for age; H/A, Height for age; W/H, weight for height; BMI/A, Body Mass Index for age; NR, not reported (unreferenced
anthropometric method).

reference  standard  (2000).43 The  use  of  this  reference  in
all  studies  of  this review  reflects  its global  acceptance.

The  need  to  construct  a new  growth  curve  of  children
and  adolescents  appeared  in 1995.  Among  other  views,  it
was  deemed  important  to  consider  aspects  such  as  breast-
feeding  (children  in the NCHS  curves  were  formula-fed),
inclusion  of  other  anthropometric  indicators  and  use  of data
from  other  countries  (children  in  the NCHS  curves  were  only
from  the  US).44 These  curves  were publicly  presented  in 2006
and  their  use  is  recommended  by  the Ministry  of  Health  of
Brazil.2 However,  it can  be  observed  in the  studies  included
in  this  present  review  that  the nutritional  assessment  of
children  attending  daycare  centers,  using  the  latter  refer-
ence,  was  consolidated  only in the articles  published  from
2010  to the  present  date.  This  fact can  be  explained  by
the  fact  that it was  impossible  for  the  authors  to  use  this
reference  standard  considering  the  proximity  between  the
year  of publication  of  the  new  growth  curves  (2006),  or  its

recommendation  by  the Ministry  of  Health  (2008),  and  the
date  of submission/acceptance/publication  of  the articles
in this review  published  between  2006  and  2013.

The  anthropometric  classifications  by  Gómez,45

Waterlow46 and  WHO47 have been  the most widely  used
over  time.  Although  they are no  longer  recommended,
the classifications  by  Gómez  and Waterlow  were  used  in
three  review  studies.30,32,41.  The  WHO47 criteria  are  still
currently  used.  These  criteria  establish  the  comparison  of
anthropometric  measurements  with  the reference  standard
through  the use  of  scales,  of which  the  most common  is
the  percentile  and standard  deviation  (or  z  score:  number
of  standard  deviations  that  the  obtained  data  is  deviated
from  its  reference  median).43 The  z-score  calculation  of
the  H/A, W/H  and  W/A  indexes  in all  studies  of this  review
that  used the WHO  criteria,  suggests  the preference  and
predominance  of these parameters  as  malnutrition  cutoffs,
as  recommended  by  the WHO.47
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In order  to  perform  the  analysis  of  several  studies,
their  comparability  should  be  assumed.  This  comparabil-
ity  depends,  among  other  factors,  on  the  methods  used
in  the  anthropometric  assessment,  on  the  study  loca-
tion/population  and  time.  From a  methodological  point of
view,  the  comparability  possibility  was  previously  discussed
regarding  the use  of  the  same  indicators,  reference  stan-
dards,  cutoffs  and  techniques  that  allow  reducing  possible
variations  in the quantification  of  malnutrition  cases.  In
this  context,  it is  important  to  note  that  the Gómez  and
Waterlow  classifications  have  essentially  different  and  non-
comparable  classification  criteria  from  a  methodological
point  of  view,  with  the  NCHS  and CDC/NCHS  growth  curves.

However,  in addition  to the restrictive  nature of  the  stud-
ies  (although  comparable,  they are pointwise  investigations)
and  the  concentration  of studies  carried out  in São Paulo,
with  scarcity  in other  areas  of  Brazil,  there  is  an impor-
tant  factor  of  dispersion  of  results  associated  with  time  (18
years  for  33  studies),  which brings  restrictions  to  study  com-
parability.  The  differences  between  the nutritional  deficit
prevalence  rates have  changed  significantly  between  stud-
ies,  which  may  be  due  to  the daycare  center  location,  the
children’s  socioeconomic  status,  but  also  the time  of  data
collection.  For  instance,  the H/A  ratio  ranged  from  0.5%
to  55%,  but  one  study  was  carried  out  in 1999 in  Pará  and
the  other  one  in  2007  in São  Paulo.  It is  known  that  mal-
nutrition  is  decreasing  with  time,  in  a  dynamic  process  of
nutritional  transition,  which has  changed  the  nutritional  sce-
nario  in  Brazil.  Therefore,  conclusions  about  the  prevalence
of  malnutrition  using study  data  collected  at different  times
can  show  a  bias, as the  older  data  no  longer  represent
the  children’s  nutritional  status.  The  results  are,  in fact,
diachronic.  The  analysis  of  variations  in nutritional  status
indicators  must  face similar  difficulties.  Finally,  the situation
that  encompasses  a  long  time  and  diverse  geographical  areas
produces  a  dispersion  that  needs  to  be  considered  to  outline
the  anthropometric  profile  of  Brazilian  children  attending
daycare  centers;  however,  its  adjustment  is  a difficult  one.

If the  previous  limitation  can  be  clearly  observed  in all
the  articles  reviewed  herein,  it is  also  observed  among the
studies12,13,20---24,27,35 that  considered  as  a  reference  standard
the  infant  growth  curves  by  WHO  2006,48 that  most  were
published  from  2010  onward,  with  plausible  synchronous
results  of  systematization.  In these  studies,  the  prevalence
of  malnutrition  indicated  by  the W/H  ratio  is  low,  between
0.4%12,23 and  1.8%,24 values  that  indicate  virtually  no  risk
of  malnutrition  because  they  represent  similar  frequencies
to  those  found  in the reference  distribution.20 The  assessed
children’s  overweight  can  also  be  verified  considering  all of
these  articles,  according  to  both  the BMI/A,  which  reports
prevalence  between  22.5%35 and  29.6%,13 as  well  as  the
W/H  ratio,  with  numbers  ranging  from  3.8%23 to  9.8%.12

Considering  the stunting  prevalence,  we  have a  weighted
mean  through  the respective  sample  sizes  of  6.3%  (range:
8.6---2.9),  which  corresponds  to  125  children  with  short
stature  of  a  total  of  1969  children,  indicating  significant
rates,  either  considering  the distribution  of  the reference
population  or  the WHO  parameters  to  classify  the severity
of  the  problem.20

These  analyses  suggest  a high  prevalence  of  overweight,
no  acute  malnutrition,  and  a  still  significant  prevalence
of  stunting,  indicating  the occurrence  of  a  nutritional

transition  process  in the  population  of  Brazilian  chil-
dren  attending  daycare  centers.  Nationwide  Brazilian
surveys,49,50 which have  used  the new  growth  curves  for  the
analysis  of  the nutritional  status  of  children  younger  than
five  years,  have  shown  similar  findings.  The  Household  Bud-
get  Survey  (2008---2009)50 results,  moreover,  showed  that  the
prevalence  of stunting  in children  younger  than  five  years  old
varies  according  to  the income  class,  from  8.2%  when  the
family  monthly  per capita  income  is  up  to ¼ of  a minimum
wage,  to  3.1%, when the  household  income  is  more  than
five  minimum  wages.  In this context,  there  is  evidence  of  a
greater  potential  vulnerability  of  children  attending  daycare
centers,  since  this  is  reality  is  mainly associated  to  a lack  of
resources  or  because  the  children’s  mothers  work  outside
the  home.51

It is  noteworthy  that  the results  analyzed  here  represent
the  reality  of  children  attending  public  day care  centers,
as,  in their  studies,  the  researchers  predominantly  analyzed
daycare  centers  of  public  administration.  Only  two  studies
included  childcare  institutions  administered  by  the pri-
vate  sector,13,29 which  were published  in 200429 and  2010.13

Therefore,  the systematized  results  refer  to  children  from
a  vulnerable  socioeconomic  class,  whose  families  need  the
services  provided  by  public  daycare  centers,  either munic-
ipal  or  state-run  institutions.  Also,  this  review  included
articles  identified  in only  three  bibliographic  databases,
which  can  limit  the analysis  spectrum  (possibility  of  limited
number  of  cases/institutions  not knowing  about  the repre-
sentativeness).

Although  the  results  of  this  article  suggest  that  the
nutritional  transition  process  observed  in the  Brazilian  popu-
lation  is  also  present  in the  population  of  children  attending
daycare  centers,  it emphasizes  the  need  to  develop  a  mul-
ticenter  survey  on health  and nutrition,  combined  with  a
higher  number  of  pointwise  investigations,  but  compara-
ble,  aiming  to  more  accurately  assess  the current  behavior
of  malnutrition  prevalence  in children  attending  daycare
centers.  This  would  allow  a  clearer comparison  of  the nutri-
tional  status indicators  in  children  attending  daycare  centers
with  national  data  and  from  other  vulnerable  groups,  as
well  as  the planning  of interventions  aimed  at  controlling
overweight  and  stunting.
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