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ABSTRACT

Objective: To determine the prevalence and factors associated
with anemia in children younger than five years old enrolled in
public daycare centers in a city in southwestern Bahia, in the
northeast of Brazil.

Methods: This was a cross-sectional study that included a sample of
677 children enrolled in public daycare centersin Vitéria da Conquista,
Bahia, Brazil. A portable hemoglobinometer was used to measure
hemoglobin. The concentration of <11 g/dL was considered the
cutoff point for a diagnosis of anemia. A questionnaire was applied
to parents/guardiansin order to collect socioeconomic data, maternal
characteristics and information on the child’s health and nutrition.
Height and weight were measured to assess the child’s nutritional
status. Poisson regression with robust variance and hierarchical selection
of variables was used to identify factors associated with anemia.
Results: The prevalence of anemia was 10.2% and was more
frequent in children whose homes had no sanitary facilities (PR
3.36;95%Cl 1.40-8.03); in those who did not exclusively breastfeed
(PR 1.80; 95%Cl 1.12-2.91); in children aged less than 36 months
(PR 1.85;95%Cl 1.19-2.89) and those who had low height for age
(PR 2.06; 95%Cl 1.10-3.85).

Conclusions: The prevalence of anemia is considered to be a mild
public health problem in the children, who are enrolled in daycare
centers. Children with inadequate sanitary conditions, and that were
not exclusively breastfed, as well as younger children and children
with a nutritional deficit, were more likely to present the condition.
Keywords: Anemia; Preschool; Risk factors; Child daycare centers;
Epidemiology; Cross-sectional studies.

RESUMO

Objetivo: Determinar a prevaléncia e os fatores associados a
anemia em criancas menores de cinco anos assistidas em creches
pUblicas de um municipio no sudoeste da Bahia.

Métodos: Estudo transversal com uma amostra de 677 criancas
matriculadas nas creches publicas de Vitéria da Conquista, Bahia.
Para determinacdo da hemoglobina por meio de puncéo digital,
utilizou-se hemoglobinémetro portatil, considerando-se valores de
hemoglobina <11 g/dL como ponto de corte para o diagndstico da
anemia. Aplicou-se questionario aos pais ou responsaveis para coleta
deinformacoes socioecondmicas, caracteristicas maternas e de salde
e nutricdo da crianca. Medidas antropométricas de peso e estatura
foram utilizadas para avaliagdo do estado nutricional da crianca. Anélise
de regressao de Poisson com varidncia robusta e selecdo hierdrquica
das variaveis foi usada para verificar fatores associados com anemia.
Resultados: A prevaléncia de anemia foi de 10,2% e houve mais
prevaléncia nas criancas cujas moradias ndo apresentavam instalacao
sanitéria (RP 3,36;1C95% 1,40-8,03); naquelas que ndo receberam
aleitamento materno exclusivo (RP 1,80; IC95% 1,12-2,91); nas
criancas com idade inferior a 36 meses (RP 1,85;1C95% 1,19-2,89)
e com baixa estatura para a idade (RP 2,06; 1C95% 1,10-3,85).
Conclusodes: A prevaléncia de anemia pode ser considerada um
problema de Satide Piblica menor em criancas de creches populares
nesse municipio. Criancas com condi¢des sanitérias inadequadas,
que ndo receberam leite materno exclusivo, bem como as em idades
mais precoces e com déficit nutricional foram mais suscetiveis.
Palavras-chave: Anemia; Pré-escolar; Fatores de risco; Creches;
Epidemiologia; Estudos transversais.
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Prevalence and factors associated with anemia

INTRODUCTION

Iron deficiency anemia is considered a public health problem
that affects the populations of both developed and develop-
ing countries. A worldwide estimate of the prevalence of ane-
mia in children from 2005 to 2011 shows a reduction from
47% (43-51%) to 43% (38—47%), although these values still
remain high.!

In Brazil, the National Survey of Demographics and
Health estimated a predominance of 20.9% of anemia in
children under 5 years of age, with a higher prevalence in
the Northeastern region (25.5%).? However, other popula-
tion-based studies show higher prevalences in Pelotas, Rio
Grande do Sul, 30.2%;> Alagoas, 45%;* Paraiba, 36.4%;
and Pernambuco, 32.8%.°

Among the risk groups, preschool children constitute a
group with high vulnerability to iron deficiency anemia, caus-
ing concern for the damages that it entails, such as depression
of the immune system with increased propensity for infec-
tion, and reduction of cognitive function, growth and psy-
chomotor development, which create difficulties in learning
and reduced physical capacity.” Such changes may persist even
after drug treatment.®

Several factors contribute to the occurrence of anemia,
including biological, socioeconomic, environmental, health
and nutrition. However, it is recognized that the high prev-
alence of this disease in childhood arises from the combi-
nation of increased iron needs due to accelerated growth
and development, and is mainly associated with diets poor
in heme iron.?

Studies on the nutritional status of iron in childhood and
its potential determinants can contribute to the development of
strategic public policy actions for the promotion of childhood
health.”!* Thus, this study aimed to determine the prevalence
and associated factors of anemia in preschool children attend-
ing all-day daycare centers in the state of Bahia.

METHOD

This is a cross-sectional study, which was part of a larger research
project entitled “Characterization of the health and nutritional
situation of children attending municipal and contracted day-
care centers of Vitdria da Conquista - BA”. The objective was
to evaluate the prevalence of anemia, intestinal parasitoses and
nutritional alterations in children under five years of age, who
where enrolled full time in all municipal and contracted day-
care centers, from 2010 to 2011.

The municipality of Vitéria da Conquista is located in the
southwest of Bahia, and constitutes the third largest city in
the state. According to the demographic census conducted by

the Brazilian Institute of Geography and Statistics (IBGE) in
2010, its population was 306,866 inhabitants. The municipal-
ity’s main economic activity is commerce and services, and in
2008 its gross domestic product (GDP) was valued at R$ 1.8
billion.!" The city has 21 municipal and contracted daycare
centers, all included in this study.

In order to determine the sample size, the Statcalc pro-
gram from the Epi-info 6.04 software was used. The calcula-
tion considered the total number of children under 5 years old
enrolled full time in the 21 daycare centers in the municipal-
ity (1,726 children); a maximum prevalence estimate (50%),
since it was a large project, encompassing several outcomes
to be studied, with a precision of 5% and a 95% confidence
interval (95%ClI), resulting in a minimum sample of 315
children. However, we worked with a sample of 700 chil-
dren. To calculate the number of children evaluated in each
daycare center, the proportion of children in daycare cen-
ters was considered in relation to the total (1,726 children).
Thus, the total number of children selected in each daycare
center was represented by the weight each institution had in
relation to the total number of children enrolled full time in
the 21 daycare centers.

Inclusion criteria were: children under 5 years of age
enrolled full-time, who did not present any chronic illness
diagnosed prior to the survey or reported by the parents.
The inclusion of the sample subjects was carried out by means
of a random number draw using the Microsoft Office Excel
2007° program.

All data were collected in daycare centers. A questionnaire
was applied to the parents or guardians, with information on
children’s health and nutrition, socioeconomic variables and
maternal characteristics.

To evaluate the nutritional status, the anthropometric
data of weight and height were collected. Body weight was
obtained with the children using the least amount of clothes
possible, on a Marte® electronic digital scale, with a capacity
of 200 kg and a division of 50 g. For height, a portable sta-
diometer (Alturexata®) was used, with an amplitude of 2.13
and a sensitivity of 1 mm. The nutritional status was evalu-
ated by height/age index, expressed as a Z-score. As a refer-
ence, the growth curves of the World Health Organization
(WHO) were adopted.'*

Blood samples were collected by previously trained under-
graduate students, using a digital puncture with disposable
lancets. A portable hemoglobinometer (HemoCue® HB201)
was used to determine hemoglobin concentration. The diag-
nosis of anemia was based on the criteria recommended by
the WHO, and the children with a hemoglobin concentration

below 11 gdL were considered anemic. *
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Statistical analysis was performed using the Stata pro-
gram version 12.0 (StataCorp, College Station, Texas, USA).
To characterize the study population, the categorical variables
were described by absolute and relative frequencies, and the
quantitative ones were described by means of central tendency
and dispersion measures. To verify the factors associated with
anemia in the children studied, a bivariate analysis was per-
formed initially with estimates of crude prevalence ratios (PR)
and respective 95%Cls. The following independent variables
were investigated: demographic, socioeconomic, environmen-
tal, maternal history of reproductive history, characteristics
at birth, breastfeeding practices and iron supplements, previ-
ous morbidity and nutritional status. Afterwards, the Poisson
regression was used with robust variance, and the variables
that presented statistical significance below 20% (p<0.20)
were inserted into the multivariate model. In the multivariate

analysis, we adopted the hierarchical input'* of the variables in

blocks, in the following order: Block 1: socioeconomic vari-
ables; Block 2: maternal variables, practice of breastfeeding
and iron supplements; and Block 3: individual variables of the
child, according to a conceptual model for the determination
of childhood anemia (Figure 1), adapted from the model pro-
posed by Silva, Giugliani and Aerts, in 2001."> The variables
of the more distal blocks remained as adjustment factors for
the lower hierarchical blocks. For the interpretation of the
results, the identification of a statistically significant associa-
tion (p<0.05) between a given study factor and anemia, after
adjusting for the potential factors of the same block and of
the upper hierarchical blocks, indicates the existence of an
independent effect of the factor. The comparison between
models was made by the Akaike’s criterion (AIC).

The study was approved by the Research Ethics Committee
of the Universidade Estadual do Sudoeste da Bahia (CEP/UESB,
protocol n® 130/2009). In order to include the preschool children

* family income

« father’s schooling
» mother’s schooling
» garbage collection

Block 1: Dimension of the structural processes of society

Socioeconomic characteristics:

- number of individuals in the household
* sewer system

* sanitary installation

- filtered water

Maternal characteristics:
» mother’s age

» number of children

- children <5 yearsold

- pre-natal

* type of birth

Block 2: Dimension of the structural processes of the child’s immediate environment

Breastfeeding practices and iron supplements:
* breastfeeding

« exclusive breastfeeding

* use of iron supplements

> gender

- age

*race

* gestational age at birth

Block 3: Dimension of the child’s individual processes

Individual characteristics:
* birth weight
« previous hospitalization
- height/age index

Anemia

Figure 1 A conceptual model with hierarchical selection for the determination of childhood anemia. Adapted from

Silva. Giugliani and Aerts."™
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in the study, agreement was required Parents or guardians signed
an informed consent form. Children that were diagnosed with
anemia were referred to health services for treatment.

RESULTS

700 children were invited to participate in the study. There
was a loss of 23 children who did not attend the daycare center
on the days of data collection, leaving a total of 677 children.
The variables studied showed a difference in sample size, since
some questions were not answered due to the lack of knowl-
edge on the part of the interviewee, or due to the absence of
the mother and/or guardian at the time when the question-
naire was applied.

The mean age of the children was 40£7.69 months. Of these,
72.1% were 36 months of age or older, and 51.1% were males.
Regarding skin color, 58.5% of the children were referred to
as non-white by their parents/guardians. The frequency of low
birth weight and prematurity was 11.2 and 9.4%, respectively.
Most of the children (60.9%) had already been admitted to
a hospital, of which 58.8% were admitted due to respiratory
tract infections, 10.6% due to diarrhea, 9.6% due to intestinal
infections and 21% due to other causes. Regarding nutritional
status, 6.6% presented a height deficit.

With regard to socioeconomic characteristics, it was
observed that 61.9% of families had income equal to or
less than minimum wage, valid at the time of the study;
57.2% of the mothers and 55.6% of the fathers had com-
pleted less than eight years of study. Regarding their occu-
pation, 12.7% of the fathers did not work at the time of
the research, whereas for the mothers, this variable repre-
sented almost half (49.8%). In relation to households, the
majority had less than five residents (81.9%), 42.1% did not
have a sewage system, 2.8% did not have a sanitary instal-
lation, 3.7% did not have garbage collection and 4,0% did
not have running water.

Regarding maternal characteristics, 6% were adolescents,
with a mean age of 27.316.1 years; 78.6% of the mothers
had 3 children or less, and 61.6% had a child younger than
5 years old. The majority of women (73.5%) reported hav-
ing normal delivery, and 98.4% had prenatal care, averaging
7.0£2.7 visits during pregnancy. Regarding breastfeeding and
iron supplements, 91% of the children were breastfed and
77.9% were breastfed exclusively. The median time of breast-
feeding and exclusive breastfeeding (EBF) were 274 and 92
days, respectively. Iron supplements were given to 41.6% of
the children.

The prevalence of anemia in the population was 10.2%,
and the mean hemoglobin was 12.3%1.2 g/dL. In the bivariate

analysis, in relation to the socioeconomic characteristics of
Block 1, only the variables father’s schooling and sanitary
installation (p<0.20) were inserted into the multivariate model
(Table 1). Among the variables of Block 2, all of those refer-
ring to breastfeeding practices were included, and a significant
association (p<0.05) was observed between the absence of EBF
and anemia (Table 2). Regarding the individual characteristics

Table 1 Prevalence of anemia and crude prevalence
ratio according to socioeconomic characteristics of
children enrolled in public daycare centers in Vitéria
da Conquista, Bahia, Brazil, 2010/2011.

. PR )

Family income (minimum wage)

Prevalence

of anemia
(%)

>1 10.42 1
0.60-1.56 | 0.899
<1 10.10 0.97
Father’s schooling (years of study)
>8 7.77 1
0.90-2.78 | 0.109
<8 12.32 1.58
Mother’s schooling (years of study)
>8 8.76 1
0.79-2.07 | 0.314
<8 11.20 1.28
Number of residents in the house (people)
<5 9.58 1
0.77-2.02 | 0.374
<5 11.93 1.25
Sewage system
Yes 9.43 1
0.77-1.92 | 0.400
No 11.48 1.22
Sanitary installation
Yes 9.87 1
0.92-5.52 | 0.076
No 22.22 2.25
Garbage collection
Yes 10.13 1
0.42-3.65 | 0.704
No 12.50 1.23
Filtered water
Yes 10.49 1
0.35-1.73 | 0.530
No 8.11 0.77

PR: prevalence ratio; 95%Cl: confidence interval of 95%.
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of Block 3, the following variables were included: age, birth
weight and height/age index, which were also significantly asso-
ciated with anemia (Table 3).

In the multivariate hierarchical analysis (Table 4) as a distal
factor, there was an association between sanitary installation
and anemia: children, whose caretakers reported that they did
not have a bathroom at home, had a higher prevalence of ane-
mia (model 1). With the adjustment for the variables of the
same block and of block 1, the practice of EBF was the only
variable that remained associated with the outcome (model

2), and the prevalence of iron deficiency was 80% higher in

Table 2 Prevalence of anemia and crude prevalence ratio
according to maternal characteristics. breastfeeding
practices andiron supplements of children enrolled in
public daycare centers in Vitéria da Conquista. Bahia.
Brazil. 2010/2011.

Prevalence

children who were not exclusively breastfed. Among the vari-
ables in the most proximal block, after adjusting for upper block
variables, only age and height/age index remained associated
with anemia (model 3), with a higher prevalence of anemia
in children under 36 months old and children who had a low

height for their age.

DISCUSSION

There is a large number of studies on anemia in children
attending daycare centers in the literature. However, the
present article brings to the discussion the importance of

appropriate data analysis strategies to assess health status

Table 3 Prevalence of anemia and crude prevalence
ratio according to individual characteristics of the
children enrolled in public daycare centers in Vitéria
da Conquista. Bahia. Brazil. 2010/2011.

Variable of anemia 95%CI |p-value
Prevalence PR
Age of the mother (years old) Variable of a(r:/e)mla (crude) 95%Cl  |p-value
(]
>20 10.05 1
0.40-2.73 | 0.925 Gender
<20 10.53 1.05 l
Female 9.67 1
Number of kids 0.71-1.73 | 0.660
<3 1028 ] Male 10.69 1.11
S 014 Gog | 0567173 0.964 Age (months)
; >36 8.20 1
Number of kids <5 years old 120-2.93 | 0.006*
<? 10.10 1 <36 15.34 1.87
0.65-1.66 | 0.863
>2 10.53 1.04 Race
Prenatal White 9.74 1
. 0.68-1.74 | 0.720
Yes 9.86 1 0.57-717 | 0.272 Non-white 10.61 1.09
No 20.00 2.03 Gestational age at birth (weeks)
Type of birth >37 9.90 1 . 25 | 0080
A45-2.25 .
Normal 1949 L 049-147 | 0558 <37 10.00 1.01
C-section 8.82 0.85 Weight at birth ()
Breastfeeding
>2500 8.74 1
Yes 9.56 1 1.06-3.55 | 0.033*
0.85-3.11 | 0.144 <2500 16.92 1.94
No 15.52 1.62 ‘ —
Exclusive breastfeeding Previous hospitalization
No 9.13 1
ves 8.70 ' 19201 | 0016 0.74-1.94 | 0.460
NO 15.71 1.81 . . . Yes 10.94 1.20
Iron supplements Height/Age index (Z-score)
Yes 8.59 1 2-2 9.49 1
0.81-2.18 | 0.258 1.12-3.97 | 0.021*
No 11.42 1.33 <-2 20.00 2.11

PR: prevalence ratio; 95%Cl: confidence interval of 95%; *p<0.05.

PR: prevalence ratio; 95%Cl: confidence interval of 95%; *p<0.05.
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determinates. Many studies have analyzed the determinants
of anemia using multivariate regression models constructed
only through the selection of explanatory variables using
techniques such as stepwise. According to Victora et al.,'
such an approach is based entirely on statistical associa-
tions, unlike the conceptual model that takes into account
the interrelationships between factors, with the indepen-
dent variables being treated as if they belonged to the same
hierarchical level. In this context, multivariate analysis tech-
niques guided by a hierarchical conceptual model allow for
the interpretation of its results in the light of social and
biological knowledge.

The prevalence of anemia (10.2%) in children attending day-

care centers in Vitéria da Conquista presents a positive outlook

Table 4 Multivariate analysis using Poisson regression
for anemia and associated factors in children enrolled
in public daycare centersin Vitéria da Conquista. Bahia.
Brazil. 2010/2011.

b | Modelt | Modelz | Model3 |
Variable mmm

Block 1

Sanitary installation

ves T olra0-] T Jo091-| T |o039-
No 336 | 803" | 224 | 553 | 140 | 499
Block 2

Exclusive breastfeeding

Yes T J1a- 7 Jo83-
No 1.80 | 291% | 143 | 247
Block 3

Age (months)

>36 T 4902
<36 1.85 | 2.89%
Height/Age index (Z-score)

>-2 1

<2 2.06 ;:;(5)*
é':i;krf:n 435.14 425.43 370.80

PR: prevalence ratio; 95%Cl: 95% confidence interval; *p<0.05; model
1:adjusted between the variables of the structural processes of the
society block; model 2: adjusted between the variables of the structural
processes of the society and structural processes of the immediate
environment of the child blocks; model 3: adjusted between the
variables of the structural processes of society. structural processes
of the immediate environment of the child and individual processes
of the child blocks.

when compared to data from the National Demographic and
Health Survey. There is a prevalence of 20.9% among chil-
dren under 5 years of age, and 18.3% in children older than
36 months.? A similar result was found in a study carried out
in daycare centers in Paraiba (15.4%), with a prevalence of
10.2% in children over 36 months. '° These results are also less
than those found in a meta-analysis composed of eight national
studies with daycare centers, in which the prevalence ranged
from 35.0 to 68.8%, with an average of 52%." However recent
studies indicate a tendency to reduce the prevalence of ane-
mia, especially in the group of 24 to 59 months. The reduc-
tion is around 30%,' which confirms the data found in the
present study.

The prevalence of anemia in this research, which is
considered a minor public health problem by WHO indi-
cators, may be a reflection on the conditions to which
the children attending the daycare centers in Vitéria da
Conquista are immersed, including food quality. A partial
evaluation of food consumption showed that iron adequacy
in daycare centers was above 150% for children aged 1 to
3 years, and 250% for children between 4 and 5 years of
age (unpublished data), as recommended by the National
School Feeding Program'® for children attending full-time
daycare centers.

In the present study, we observed a higher prevalence of
anemia among children who did not receive EBF in rela-
tion to those who received it. Other investigations have also
reported the association between the development of ane-
mia and the period of exclusive breastfeeding."”** Although
breast milk has a reduced amount of iron, its bioavailability
is high. 50% of it is absorbed, which compensates for its low
concentration.” The introduction of complementary feeding
before 6 months of age reduces the bioavailability of iron by
up to 80%.2"# In addition, the short duration of EBF may
lead to the early introduction of cow’s milk, associated with
the occurrence of gastrointestinal microhemorrhages, contrib-
uting to the outcome of anemia. ** The median duration of
EBF in the present study was higher than described in other
Brazilian reports. In the Maternal Breastfeeding Prevalence
Survey in the Brazilian capitals and Federal District, the
median duration of EBF in Brazil was 54.1 days, with a lower
value for the northeast region (34.9 days) and for Salvador,
with 31.1 days.” A recent study in Feira de Santana, Bahia,
observed important advances in the median breastfeeding time,
with values of 52.3; 57.0 and 84.3 days for the years 1996,
2001 and 2009; respectively. * Thus, it is observed that the
duration of EBF in the studied population was higher than
in the studies described, and may represent a protective fac-

tor for anemia in this population.
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When evaluating the prevalence of anemia by age group, it was
verified that children aged less than or equal to 36 months had a
significantly higher prevalence of anemia. This finding is in agree-
ment with the literature, which indicates a decrease in the prevalence
of this deficiency from the age of three years onward.>' This can
be explained by the fact that older children have some additional
benefit provided by greater food variability.® Vieira et al.* verified
that an age of less than 36 months was the variable that was most
associated with anemia. The risk of having this problem in this age
group was seven times higher than that in children aged between 49
and 60 months. Leal and Osério,” when conducting a systematic
review of published national and international population studies
on factors associated with the occurrence of anemia in children,
found that child’s age was the variable most frequently associated
with the occurrence of anemia, independent of the developmen-
tal level of the region under investigation.

Regarding nutritional status, short height for age was sig-
nificantly associated with the outcome, and this association
was also observed in other studies.!*** One explanation for
the relationship between anemia and short height is the fact
that both deficiencies have common risk factors, such as inap-
propriate diet, lack of basic sanitation, poor access to health
care, and low levels of parental schooling.* However, Neuman
et al.,” in a study conducted with 467 children in Criciima,
in southern Brazil, did not identify an association between the
variable in question and anemia.

The present study showed a higher prevalence of anemia in chil-
dren who did not have a sanitary installation in their home. Neuman
etal.” also reported a higher prevalence of anemia in children who
did not have a bathroom at home. Children who are exposed to
adverse environmental conditions are more susceptible to mor-
bidities that may compromise or worsen their nutritional status.”

The present study is cross-sectional and is limited by the

establishment of a temporal relationship between some exposure
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