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SUMMARY. Like many other developing countries, Brazil has been
going a nutritional transition which presence both malnutrition and
overweight. Stunting and overweight are the major public health prob-
lems in Brazilian children. The objective of this study was to docu-
ment the prevalence of stunting, overweight and anemia in preschool
children and examine if those nutritional problems are related; also
identify if these nutritional problems have the same risk factors. Data
from the “Efficient Daycare Center Project” which include 270 chil-
dren attending nurseries of eight daycare centers in Sao Paulo city,
Brazil were used for this study. Data on height and weight were
converted to z-scores using WHO anthro software. Hemoglobin (Hb)
concentrations were determined on finger-prick blood samples. The
co-occurrence of stunting, overweight and anemia was investigated
by contingency tables a log-linear model. Univariate and multiple
regression analyses were performed to estimate the association of
HAZ, WAZ, WHZ and Hb levels with their risk factors. The results
showed high prevalence of overweight (22.2%), risk of stunting
(22.6%) and anemia (37%). Percent of daycare attendance, age, num-
ber of siblings under 5 years old and per capita income are associ-
ated with Hb levels. This study provides evidence that Brazil is go-
ing through a nutritional transition and suggest that the adoption of
public policies to expand and improve services in daycare centers
may help to prevent multi-nutritional problems in preschool chil-
dren.
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INTRODUCTION

A nutritional transition has been observed in developing
countries that are experiencing rapid and intense changes in
economic growth and demographic structure. In the past de-
cades, conditions favoring the occurrence of nutritional defi-
ciencies gradually gave way to an epidemic of obesity and
chronic diseases related to excessive and unbalanced food
consumption and inadequate physical activities (1-4). This
pattern affects all populations, particularly children. Globally,
childhood malnutrition and nutritional deficiencies reduces

23

RESUMEN. Factores de riesgo asociados al nivel de hemoglobina
y estado nutricional de nifios que asisten a Jardines de la Infancia
en el Municipio de Sao Paulo, Brasil. Como muchos otros paises
en desenvolvimiento Brasil esta pasando por la transicion nutricional,
la cual tiene presente a la desnutricion y sobrepeso. Este estudio
tuvo como objetivo mostrar la prevalencia de baja estatura, sobrepeso
y anemia en nifios en edad preescolar y analizar si esos problemas
nutricionales estan relacionados; también identificar si esos problemas
nutricionales presentan los mismos factores de riesgo. Fueron
utilizados datos del “Proyecto CrechEficiente” el cual estudio 270
nifios que asisten a cunas de ocho jardines de la infancia en la ciudad
de Sao Paulo, Brasil. Los datos de peso y estatura fueron convertidos
en z-escore utilizando el software WHO Anthro. La extraccion de
sangre para la determinacién de hemoglobina (Hb) se realizé por
puncién digital. La co-ocurrencia de baja estatura, sobrepeso y ane-
mia fue investigada a traves de tablas de contingencia y modelo log-
linear. Fueron realizados analisis univariados y regresion multiple
para determinar la asociacion entre TEZ, PEZ, PTZ y niveles de
hemoglobina con sus factores de riesgo. Los resultados mostraran
elevada prevalencia de sobrepeso (22,2%), riesgo para baja estatura
(22,6%) y anemia (37%). El porcentaje de frecuencia a los jardines
infantiles, edad, nimero de hermanos menores de 5 afios y renta per
capita estan asociados con los niveles de hemoglobina. Este estudio
muestra evidencia de que el Brasil esta pasando por una transicion
nutricional y sugiere adopcion de politicas publicas para difundir y
mejorar los servicios de los jardines infantiles pudiendo ayudar a
prevenir varios problemas nutricionales en nifios en edad preescolar.
Palabras clave: Anemia, nifio, jardines infantiles, estado nutricional,
factores de riesgo.

while childhood obesity continues to rise (5,6).

Like many other developing countries, Brazil has been go-
ing a nutritional transition which presence both malnutrition and
overweight. Stunting and overweight are the major public health
problems in Brazilian children. Studies conducted in Brazil in
1974-1975 and 1995-1996 showed that malnutrition decreased
from 14.8% to 8.6%, stunting decreased from 19.5% to 2.4%
while obesity increased from 4.1% to 13.9% in children aged 0-
59 months (7,8). Another public health concern is deficiency in
micronutrients, particularly iron deficiency anemia which af-
fects major than 40% of children under 5 years (9-14).
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Both under- and over-nutrition have adverse consequences
in young children. Obesity is associated with a variety of health
problems including diabetes mellitus type 2, hypertension,
hyperlipidemia, asthma, sleep apnea, early malnutrition, lower
self-esteem and psychological problems. Stunting is related
to cognitive deficits and other development problems (2,15).
Children with anemia in infancy are at risk for long-lasting
developmental disadvantages such as retarded psychomotor
development and impaired cognitive function (11,16-20).

The number of children in collective out-of-home day care
has increased significantly all over the world (6,21). Since
1970, the number of day care centers in Brazil has increased
considerably. In the state of S&o Paulo the level of teaching at
daycare centers was the most growing one over the last years.

Recently, we have conducted a project “Efficient Daycare
Center Project - Impact of Training Educators from Public/
Philanthropic Daycare Centers on Hygienic-Dietetic Practices
and on Health/Nutrition of Infants”(22). One of the objectives
of this project is to identify the risk factors for nutritional prob-
lems and propose effective actions to improve nutritional sta-
tus for children in these institutions. The current study is a
part of this project with two objectives: 1) to document the
prevalence of stunting, overweight and anemia in preschool
children and examine if those nutritional problems are related
and 2) to identify risk factors for these nutritional problems.

MATERIALS AND METHODS

This is a cross-sectional study that uses baseline informa-
tion from a survey conducted in eight daycare centers on the
southern area of Sao Paulo city, Brazil in 2007.

The daycare centers were classified according to criteria
of priority, which considered the existence of features of in-
terest to the development of projects. The criteria in descend-
ing order of value were prioritizes: greater number of children
in nurseries, number of educators, safety in the execution of
research and rules of admission that the daycare centers only
admit low income households. Consequently, the eight daycare
centers that best met criteria were selected for the develop-
ment of research.

All the children attending the nurseries of these eight
daycare centers were included in the study. We excluded chil-
dren with down syndrome (n=2), cerebral palsy (n=2), ge-
netic syndromes (n=1), whose parents or guardians refused to
sign the consent term (n=2) and children that weren’t on the
day of the anthropometric data collection (n=3), totaling a loss
of 3.6%. At the end, the study population was composed of
270 children.

Information on demographic, clinical, epidemiological,
socio-economic and environmental variables was collected
through interviews with the children’s mothers or guardians
using a structured and pre-coded questionnaire. Children an-

thropometry including height and weight was measured us-
ing a pediatric digital scale and pediatric anthropometric rule.
Children were weighed with pediatric digital model BP Baby
Filizola, with minimum capacity of 125 grams, up to 15 kg
and graduated every five grams. Children over 15 kg were
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weighed on portable electronic scale, Plenna , capacity 150
kg, with a graduation of 100 in 100g. To measure the height
was used anthropometric ruler of a movable cursor recom-
mended by the Brazilian Society of Pediatrics graduated ev-
ery 0.5 cm and the range of 0 to 120 cm. Anthropometric data
of these children at birth were also obtained with the children’s
card of birth.

Hemoglobin (Hb) concentrations were performed usin
portable hemoglobin HemoCue - 8 Hemoglobin Photometer ,
which is based on photometric reading with the use of 8 he-
moglobin disposable microcuvette. Anemia was defined as
Hb concentrations less than 110 g/L (23).

All procedures for the interview, the anthropometry mea-
surement and techniques to determine Hb levels were stan-
dardized and tested in the pretrial stage of the project.

Percentage of the life of the child in the daycare center (%
of daycare attendance) was calculated by number of days the
child spent in the daycare center divided by his/her age (in
days) multiplied by 100. Data on height and weight were con-
verted to z-scores of height-for-age (HAZ), weight-for-age
(WAZ) and weight-for-height (WHZ) using WHO anthro soft-
ware (24). The WHO standard reference was adopted to clas-
sify children nutritional status such as stunting (HAZ < -2),
risk of stunting (HAZ < -1), wasting (WHZ < -2), risk of
wasting (WHZ < -1), underweight (WAZ < -2), risk of under-
weight (WAZ < -1), and overweight (WHZ >1) (25). For
measure of socioeconomic status (SES) was generated a clas-
sification using several variables such as mother’s occupa-
tion, quality of the house, household assets and facilities, water
and sanitation. A socioeconomic index was created using prin-
cipal components analysis according to the method used in
Demographic Health Surveys and INCAP studies (26,27).
Percapita income (monthly income divided by number of
members in the family that live with this monthly income)
was calculated in Real (local currency).

Descriptive procedures were applied to characterize the
study population. Contingency tables and a log-linear model
were used to investigate the co-occurrence of stunting, over-
weight and anemia. Univariate analysis was performed with
different procedures such as t-test and chi-square. Multiple
regression analyses were conducted to estimate the associa-
tion of HAZ, WAZ, WHZ and Hb levels with their risk fac-
tors. Statistical analyses were conducted using SAS 9.2 (28).
All statistical tests were two-sided tailed and significance was
reported for p-values <0.05.

The present study was approved by Unifesp (Federal Uni-
versity of Sao Paulo) Ethics Committee in Research.
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RESULTS

The general characteristics for the studied children are
shown in Table 1. Of the 270 children who were 4 — 29 months
of age (mean = SD: 18 + 6.04), 53% are boys and 47% are
girls. Malnutrition prevalence was low (5,8% stunting, 2.22%
underweight and 0.74% wasting), but the risk of malnutrition
was high (22.6% for stunting, 14% for underweight and 8.9%
for wasting). The prevalence of overweight was 22.2%. In
our sample 37% of the children were anemic.

TABLE 1
Descriptive characteristics of children attending by daycare
centers in Sao Paulo city, Brazil

When data were treated as continuous variables, there were
positive correlations between Hb levels and HAZ and WAZ,
even controlled for age (Figure 1). For each 1g/L increased in
Hb, HAZ scores increased by 0.013 and WAZ scores increased
by 0.02. However, when data were treated as dichotomous
variables, there was no significant difference between the ob-
served and expected prevalence of children with two-way and
three-way co-occurrence of risk of stunting, overweight and
anemia (p>0.05 for all comparisons) (Table 2).

FIGURE 1
Relationship between HAZ, WAZ and hemoglobin levels
control for age

Variable mean * SD or n (%)
Age (months) 18.8 £ 6.0
Gender

male 143 (53.0)

female 127 (47.0)
Mothers’ age (years) 279+6.5
Breastfeeding

yes 262 (97.0)

no 8 (3.0)
Exclusive breastfeeding

< 4 months 228 (84.4)

> 4 months 42 (15.6)
Percapita income (R$)* 209 + 137
Low Socio-economic Status 94 (34.81)
Medium Socio-economic Status 87 (32.22)
High Socio-economic Status 89 (32.96)
% of daycare center attendance 35.7 + 23.9
Number of siblings 20111
Nutritional Status at birth
Adequate for gestational age 216 (80.1)
Small for gestational age 30 (11.1)
Large for gestational age 24 (8.8)
Nutritional Status (collect data)
Weight for age Z-score (WAZ) 0.15+1.03
Height for age Z-score (HAZ) -0.20+1.30
Weight for height Z-score (WHZ) 0.33+1.03
Risk of stunting (HAZ < -1)

yes 61 (22.6)

no 209 (77.4)
Overweight (WHZ >1)

yes 60 (22.2)

no 210 (77.8)
Anemia (Hb <110 g/L)

yes 100 (37.0)

no 170 (63.0)

Exchange rate: U$ 1.00 = R$ 2.03

SD = standard deviation / n = number of children

WAZ = weight for age Z-score / HAZ = height for age Z-score/
WHZ = weight for height Z-score  Hb = hemoglobin
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TABLE 2
Observed and expected co-occurrence of stunting, over-
weight and anemia in Brazilian children in Sao Paulo city

Observed (%) Expected (%) p

Stunting and anemia 8.89 6.51 0.16
Overweight and anemia 6.30 6.37 0.94
Stunting and overweight 20.0 22.3 0.36
Stunting, overweight and anemia 1.85 1.86 0.85

p = level of significance (<0,05)

In univariate linear regression analyses (Table 3), there were
significant association between Hb with age, number of siblings
under 5 years old, percent of daycare attendance, and percapita
income. Current anthropometric status only had positive asso-
ciation with the nutritional status at birth, but not with other
variables. There was no association between current nutritional
status or anemia with breastfeeding duration, exclusive
breastfeeding, mothers’ schooling and gender (data not shown).
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TABLE 3
Univariate linear regression analyses of the predictors for HAZ, WAZ, WHZ and Hemoglobin levels
HAZ WAZ WHZ Hemoglobin
Variables B SE p B SE p B SE p B SE p
Age (months) -013  0.013 0.26 0.008  0.010 0.40 0.016 0.010 0.10 0.69 0.13 <.0001
Mothers’ age (years) -.0009 0.012 093 -0.009 0.009 031 -0.012 0.009 0.20 0.04 0.13 0.71
Siblings under 5 years  -0.155  0.135 0.25 -0.090 0.107 0.40 -0.012 0.107 0.90 -4.92 1.42 0.0006
% of daycare center
attendance 0.001  0.003 0.70 0.002 0.002 0.36 0.002 0.002 0.30 0.08 0.03 0.01
Percapita income (R$)! 0.0005 0.0005 0.32 0.0005 0.0004 0.23  0.00030.0004 0.43 0.02 0.006 <.0001
Socio-economic status ~ 0.032  0.080 0.68 0.017  0.063 0.77 0.006 0.063 0.91 0.87 0.85 0.30
Birth weight (kg) 0.340  0.139 0.01 0.647  0.104 <.0001 0.630 0.104 <.0001 1.06 1.50 0.48
!Exchange rate U$ 1.00 = R$ 2.03
HAZ = height for age Z-score / WAZ = weight for age Z-score / WHZ = weight for height Z-score
[ = parameter estimate / SE = standard error / p = level of significance (<0,05)
TABLE 4
Multiple linear regression of the predictors of HAZ, WAZ, WHZ and Hemoglobin levels
HAZ WAZ WHZ Hemoglobin
Variables B SE p B SE p B SE p B SE p
Age (months) -0.017 0.013 0.20 0.009 0.010 0.35 0.019 0.010 0.05 0.613 0.134 <.0001
Mothers’ age (years) -0.0004 0.012 096 -0.008 0.009 0.38 -0.010 0.009 0.25 -0.015 0.124 0.90
Siblings under 5 years ~ -0.125  0.148 0.39 -0.0008 0.110 0.99 0.081 0.109 0.45 -3.149 1.461 0.03
% of daycare center
attendance 0.0007  0.003 0.81 0.001  0.002 0.52 0.002 0.002 0.41 0.67 0.033 0.04
Percapita income (R$)*  0.104  0.153 0.49 0.112 0.114 0.32 0.077 0.113 0.49 24 0.006 0.0004
Socio-economic status ~ -0.008  0.091 092 -0.005 0.068 0.93 0.003 0.067 0.95 -1.128 0.903 0.21
Birth weight (kg) 0.321 0.142 0.02 0.632  0.106 <.0001 0.623 0.105 <.0001 0.471 1.402 0.73

!Exchange rate U$ 1.00 = R$ 2.03

HAZ = height for age Z-score / WAZ = weight for age Z-score / WHZ = weight for height Z-score
[ = parameter estimate / SE = standard error / p = level of significance (<0,05)

In a multiple linear regression analyses controlled for other
confounders, similar associations were observed for Hb (Table
4). Hb levels increased by 0.61 g/L for each month increased
in age; by 0.67 g/L for each 10% increased in daycare atten-
dance; and by 2.4 g/L for each 100 reais. In contrast, Hb lev-
els decreased by 3.15 g/L for each additional number of sib-
lings. Again, current anthropometric status only had positive
association with birth weight, but not with other variables. For
each kg higher in birth weight, HAZ increased by 0.32, WAZ
increased by 0.63 and WHZ increased by 0.62.

DISCUSSION

Currently, in urban areas in Brazil more and more people
have access to healthcare. This means that diseases that had
higher prevalence increasingly becomes less frequent. Further-

more, diseases that had low prevalence increasingly become
more frequent.

Similar to many other developing countries in the world
that have undergone a rapid demographic, epidemiological
and nutritional transition, this study provides evidence that
Brazil is going through a nutritional transition. The data shows
low prevalence of malnutrition (wasting: 0.74% and under-
weight: 2.22%) and at the same time a high prevalence of
children with overweight (22.23%) and risk of stunting
(22.6%). The mean of HAZ in these children is negative show-
ing a tendency to stature deficits.

Since anemia and malnutrition often share common causes,
it is expected that multiple nutrition problems would co-oc-
cur in the same individuals. Our data showed that children
with low Hb had also low HAZ and WAZ. However, the com-
parison of observed and expected values were not significant
difference; it may due to loss of power when we categorized
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Hb, HAZ and WAZ as dichotomous variables.

Our results were not consistent with findings from some
studies that showed the association between nutritional prob-
lems. For example, overweight has been shown associated with
anemia (4, 29-31). In addition, stunting and overweight have
been reported to coexist not only at the community level but
also in the same household (32). These studies hypothesized
that early malnutrition and nutritional deficiencies leading to
stunted linear growth is related to important metabolic changes
and increased risk of obesity later (2,29,33-35).

The present study showed high anemia prevalence (37%
of our sample). These data are consistent with recent epide-
miologic studies showing a very high prevalence of anemia
among preschool children in big cities in Brazil and world-
wide (9-11,16,18,36-39). Similar to other studies showing that
anemia is more prevalent in children younger than 24 months,
this study shows that age is an important risk factor for ane-
mia (9, 40, 41). The lower Hb in younger children may due to
the combination of the high demands for iron imposed by
growth and the typical low intake of this nutrient, in quantity
and bioavailability, (3,4,12,16,31,38,39). Many children are
fed with available low-cost, energy-dense processed food (high
in fat and sugars) and nutrient-poor foods which make them
vulnerable to iron and other micronutrients deficiency
(2,5,33,35,42).

In developing countries, the daycare centers are consid-
ered one of the strategies to improve growth and development
of children from families with low socio-economic status.
Children attending daycare centers have more opportunities
to access to food in sufficient quantity and quality. Moreover,
children can participate in various activities which promote
adequate growth and development.

Our data showed a positive association between % of daycare
attendance and Hb level. For each 10% increased in daycare
attendance, Hb level increased by 0.67 g/L. Consistent with our
study, Brotanek et al. (19) concluded that daycare/preschool at-
tendance is protective against iron deficiency to US children.
Konstantyner at al. (41) also showed a positive association be-
tween hemoglobin levels and the time the child attends in the
daycare center in Sao Paulo city in Brazil. The minimum time
of attendance in the institution has to be four months before the
benefits are noticed. Therefore, daycare centers in low-income
areas of cities as Sao Paulo and others poor cities may be impor-
tant for reducing child anemia (9, 19). However, we didn’t find
the association of the time the child attends in daycare center
with other nutritional problems (underweight, stunting) as other
authors observed (6, 43-46).

Simplified, effective and reproductive technologies are
necessary to improve the health and promoting healthy living
habits for children in developing countries.

There is specifically lack of financing policies to expand
qualitatively and quantitatively the offer for daycare centers

and preschools in Brazil. In view of the daycare centers as a
protective factor for anemia and nutritional status, public policy
should set priority to expand numbers of daycare centers and
provide more resources to improve their services, particularly
improving the quality of the diet offered by daycare centers.
Findings from our and other studies suggested that the adop-
tion of public policies for nutritional assistance can improve
nutritional problems in preschool children.

Our findings showed positive association between birth
weight with current nutritional status. Several studies from
developing countries also report that birth weight not only
influences postnatal growth during childhood but also have
long term effect in the height of adulthood (47-49). Birth
weight of children which reflect fetal growth in uterine is
mainly determined by maternal nutrition status (50). There-
fore, improving prenatal care and maternal nutrition status is
an important strategy to prevent malnutrition. Children born
as low birth weight are vulnerable for a greater number of
infections which consequently cause a deficit of nutritional
status, this fact leads that birth weight is directly related to the
nutritional status early in life (51, 52).

In conclusion, this study provides evidence that the popu-
lation, mostly children, in Sao Paulo city in Brazil are going
through a nutritional transition with high prevalence of over-
weight, risk of stunting and anemia. Anemia is highly corre-
lated with low height and weight for age. Attending daycare
center appears to be an effective strategy to improve nutri-
tional status for children from low income families. There-
fore, the adoption of public policies to expand and improve
services in daycare centers may help to prevent multi-nutri-
tional problems in preschool children.

ACKNOWLEDGMENTS

We would like to thank the members of the “CrechEficiente
Project”, especially at his coordinator Prof. Dr. Jose Augusto
de Aguiar Carrazedo Taddei, and the CAPES (Coordination
of Improvement of Higher Education) by the exchange of prac-
tical training of doctorate abroad to the first author.

REFERENCES

1. BatistaFilho M, Rissin A. [Nutritional transition in Brazil: geo-
graphic and temporal trends]. Cad Saude Publica 2003;19 Suppl
1:5181-91.

2. Uauy R, Kain J, Mericq V, Rojas J, Corvalan C. Nutrition, child
growth, and chronic disease prevention. Ann Med
2008;40(1):11-20.

3. Mamabolo RL, Alberts M, Steyn NP, Delemarre-van de Waal
HA, Levitt NS. Prevalence and determinants of stunting and
overweight in 3-year-old black South African children residing
in the Central Region of Limpopo Province, South Africa. Pub-
lic Health Nutr 2005;8(5):501-8.



28

10.

11.

12.

13.

14.

15.

16.

17.

DE NOVAES OLIVEIRA etal.

Zimmermann MB, Zeder C, Muthayya S, Winichagoon P,
Chaouki N, Aeberli 1, et al. Adiposity in women and children
from transition countries predicts decreased iron absorption, iron
deficiency and a reduced response to iron fortification. Int J
Obes (Lond) 2008;32(7):1098-104.

Jafar TH, Qadri Z, Islam M, Hatcher J, Bhutta ZA, Chaturvedi
N. Rise in childhood obesity with persistently high rates of un-
dernutrition among urban school-aged Indo-Asian children. Arch
Dis Child 2008;93(5):373-8.

Maher EJ, Li G, Carter L, Johnson DB. Preschool child care
participation and obesity at the start of kindergarten. Pediatrics
2008;122(2):322-30.

Monteiro CA, Conde WL. Tendéncia secular da desnutrigdo e
da obesidade na infancia na cidade de Sao Paulo (1974-1996).
[Secular trends in malnutrition and obesity among children in
the city of Sao Paulo, Brazil (1974-1996)]. Rev Saude Publica
2000;34(6 Suppl):52-61.

Monteiro CA. Salde Infantil: tendéncias e determinantes na
cidade de Sao Paulo na segunda metade do século XX.
[Children’s health: trends and determinants in the city of Sao
Paulo, Brazil, in the second half of the 20th Century]. Rev Saude
Publica 2000;34(6 Suppl):1-4.

Vieira AC, Diniz AS, Cabral PC, Oliveira RS, Lola MM, Silva
SM, et al. Nutritional assessment of iron status and anemia in
children under 5 years old at public daycare centers. J Pediatr
(Rio J) 2007;83(4):370-6.

Gera T, Sachdev HP, Nestel P. Effect of combining multiple
micronutrients with iron supplementation on Hb response in
children: systematic review of randomized controlled trials.
Public Health Nutr 2008:1-18.

Agho KE, Dibley MJ, D’Este C, Gibberd R. Factors associated
with haemoglobin concentration among Timor-Leste children
aged 6-59 months. J Health Popul Nutr 2008;26(2):200-9.
Kemmer TM, Novotny R, Gerber AS, Ah Ping I. Anaemia, its
correlation with overweight and growth patterns in children aged
5-10 years living in American Samoa. Public Health Nutr 2008:1-
7.

Organization WH. Worldwide prevalence of anaemia 1993—
2005: WHO global database on anaemia. 2008:51.
Konstantyner T, Oliveira MN, Taddei JAAC. Deficiéncia de ferro
em lactentes, pré-escolares e escolares. Jornadas Cientificas do
NISAN - Nucleo Interdepartamental de Seguranca Alimentar e
Nutricional - 2006-2007. 2008;In: Taddei JAAC, coordenador.
Barueri (SP): Manole:163-186.

Shibli R, Rubin L, Akons H, Shaoul R. Morbidity of overweight
(>or=85th percentile) in the first 2 years of life. Pediatrics
2008;122(2):267-72.

Monteiro CA, Szarfarc SC, Mondini L. Tendéncia secular da
anemia na infancia na cidade de Sao Paulo (1984-1996). [Secular
trends in child anemia in Sao Paulo city, Brazil (1984-1996)].
Rev Saude Publica 2000;34(6 Suppl):62-72.

Eickmann SH, Brito CM, Lira PI, Lima MC. Efetividade da
suplementacdo semanal com ferro sobre a concentracdo de
hemoglobina, estado nutricional e o desenvolvimento de
lactentes em creches do Recife, Pernambuco, Brasil.
[Effectiveness of weekly iron supplementation on hemoglobin
concentration, nutritional status and development of infants of
public daycare centers in Recife, Pernambuco State, Brazil]. Cad

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Saude Publica 2008;24 Suppl 2:S303-11.

Palafox NA, Gamble MV, Dancheck B, Ricks MO, Briand K,
Semba RD. Vitamin A deficiency, iron deficiency, and anemia
among preschool children in the Republic of the Marshall Is-
lands. Nutrition 2003;19(5):405-8.

Brotanek JM, Gosz J, Weitzman M, Flores G. Iron deficiency
in early childhood in the United States: risk factors and racial/
ethnic disparities. Pediatrics 2007;120(3):568-75.

Rahimy MC, Fanou L, Somasse YE, Gangbo A, Ahouignan G,
Alihonou E. When to start supplementary iron to prevent iron
deficiency in early childhood in sub-Saharan Africa setting.
Pediatr Blood Cancer 2007;48(5):544-9.

Ball SC, Benjamin SE, Ward DS. Dietary intakes in North Caro-
lina child-care centers: are children meeting current recommen-
dations? J Am Diet Assoc 2008;108(4):718-21.

Toloni MHA, Konstantyner T, Taddei JAC. Fatores de risco para
perda ponderal de criancas frequentadoras de bercarios em creches
do municipio de Sao Paulo. [Risk factors for ponderal loss of
children attending the nurseries of day care centers in Sdo Paulo,
Brazil].Rev. paul. pediatr. 2009;27(1): 53-59.

DeMaeyer EM. Preventing and controlling iron deficiency
anaemia through primary health care. Geneva. WHO 1989.
WHO. WHO anthro software. 2005. Disponible: http://
www.who.int/childgrowth/software/en/

WHO. WHO Working group on infant growth. An evaluation
of infant growth. Nutrition unit. World Health Organization.
Geneva. 1994.

Gwatkin DR, Rustein S, Johnsin K, Pande RP, Wagstaff A.
Socioeconomic differences in health, nutrition, and population
in Bangladesh. Washington, DC: The World Bank’s Health and
Population Advisory Service; 2000.

Maluccio JA, Murphy A, Yount KM. Research note: a socio-
economic index for the INCAP Longitudinal Study 1969-77.
Food Nutr Bull. 2005;26: 120-4.

SAS. SAS, the power to know. SAS Institue Inc.

Santos EB, Amancio OM, Oliva CA. [Nutritional status, iron,
copper, and zinc in school children of shantytowns of Sao
Paulo]. Rev Assoc Med Bras 2007;53(4):323-8.

Moayeri H, Bidad K, Zadhoush S, Gholami N, Anari S. In-
creasing prevalence of iron deficiency in overweight and obese
children and adolescents (Tehran Adolescent Obesity Study).
Eur J Pediatr 2006;165(11):813-4.

Pinhas-Hamiel O, Newfield RS, Koren I, Agmon A, Lilos P,
Phillip M. Greater prevalence of iron deficiency in overweight
and obese children and adolescents. Int J Obes Relat Metab
Disord 2003;27(3):416-8.

Martins IS, Marinho SP, Oliveira DC, Araujo EAC. [Poverty,
malnutrition and obesity: interrelationships among the
nutritional status of members of the same family.]. Ciencia &
Saude Coletiva 2007;12(6):1553-1565.

Fernald LC, Neufeld LM. Overweight with concurrent stunt-
ing in very young children from rural Mexico: prevalence and
associated factors. Eur J Clin Nutr 2007;61(5):623-32.

Vitolo MR, Gama CM, Bortolini GA, Campagnolo PD, Drachler
Mde L. Some risk factors associated with overweight, stunting
and wasting among children under 5 years old. J Pediatr (Rio
J) 2008;84(3):251-7.

Stanojevic S, Kain J, Uauy R. The association between changes



36.

37.

38.

39.

40.

41.

42.

43.

RISK FACTORS ASSOCIATED WITH HEMOGLOBIN LEVELS AND NUTRITIONAL STATUS 29

in height and obesity in Chilean preschool children: 1996-2004.
Obesity (Silver Spring) 2007;15(4):1012-22.

Risonar MG, Tengco LW, Rayco-Solon P, Solon FS. The effect
of a school-based weekly iron supplementation delivery sys-
tem among anemic schoolchildren in the Philippines. Eur J Clin
Nutr 2008;62(8):991-6.

Llanos A, Oyarzun MT, Bonvecchio A, Rivera JA, Uauy R. Are
research priorities in Latin America in line with the nutritional
problems of the population? Public Health Nutr 2008;11(5):466-
77.

Engstrom EM, de Castro IR, Portela M, Cardoso LO, Monteiro
CA. Effectiveness of daily and weekly iron supplementation in
the prevention of anemia in infants. Rev Saude Publica
2008;42(5):786-95.

Al-Mekhlafi MH, Surin J, Atiya AS, Ariffin WA, Mahdy AK,
Abdullah HC. Anaemia and iron deficiency anaemia among
aboriginal schoolchildren in rural Peninsular Malaysia: an up-
date on a continuing problem. Trans R Soc Trop Med Hyg
2008;102(10):1046-52.

Klinkenberg E, McCall PJ, Wilson MD, Akoto AO, Amerasinghe
FP, Bates I, et al. Urban malaria and anaemia in children: a
cross-sectional survey in two cities of Ghana. Trop Med Int
Health 2006;11(5):578-88.

Konstantyner T, Taddei JAAC, Palma D. Fatores de risco de
anemia em lactentes matriculados em creches publicas ou
filantropicas de Séo Paulo. Revista de Nutricao. 2007;20(4):349-
359.

Gundersen C, Lohman BJ, Garasky S, Stewart S, Eisenmann J.
Food security, maternal stressors, and overweight among low-
income US children: results from the National Health and Nu-
trition Examination Survey (1999-2002). Pediatrics
2008;122(3):529-e540.

Bueno MB, Marchioni DM, Fisberg RM. [Changes in the nu-
tritional status of children in public day care facilities in the
municipality of Sao Paulo, Brazil]. Rev Panam Salud Publica
2003;14(3):165-70.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Taddei JAAC, Cannon MJ, Warner L, Souza P, Vitalle S, Palma
D, Nobrega F. Nutritional gains of underpriviledged children
attending a daycare center in S. Paulo City, Brazil: a nine month
folllow-up study. Revista Brasileira de Epidemiologia 2000;3(1-
3):29-37.

Benjamin SE, Cradock A, Walker EM, Slining M, Gillman MW.
Obesity prevention in child care: a review of U.S. state regula-
tions. BMC Public Health 2008;8:188.

Rocha DA LJ, Capanema FD, Franceschini SCC, Norton RC,
Costa ABP, Rodrigues MTG, Carvalho MR, Chaves TS.
Nutritional status and anemia prevalence in children enrolled at
day care centers in Belo Horizonte, Minas Gerais, Brazil. Revista
Paulista de Pediatria 2008;26(1):6-13.

Victora CG, Adair L, Fall C, Hallal PC, Martorell R, Richter L,
etal. Maternal and child undernutrition: consequences for adult
health and human capital. Lancet 2008;371(9609):340-57.
Sachdev HS, Fall CH, Osmond C, et al. Anthropometric indi-
cators of body composition in young adults: relation to size at
birth and serial measurements of body mass index in childhood
in the New Delhi birth cohort. Am J Clin Nutr 2005; 82: 456—
66.

Adair LS. Size at birth and growth trajectories to young adult-
hood. Am J Hum Biol 2006; 19: 327-37.

Dominguez PLR, Cabrera JH, Pérez AH. Bajo peso al nacer:
Algunos factores asociados a la madre. Rev Cubana Obstet
Ginecol [periddico en la Internet] 2005;31(1): Disponible en:
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0138-
600X2005000100005&Ing=es&nrm=iso.

Motta MEFA, Silva GAP, Aratjo OC, Lira PI, Lima MC. O
peso ao nascer influencia o estado nutricional ao final do
primeiro ano de vida? J. Pediatr. (Rio J.) 2005;81(5): 377-382.
Cardoso LEMB, Falgcdo MC. Nutritional assessment of very
low birth weight infants: relationships between anthropometric
and biochemical parameters. Nutr. Hosp. 2007;22(3): 322-329.

Recibido:13-05-2009
Aceptado: 09-03-2010



	art3-1.pdf
	art3-2.pdf

