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Determinants of stunting
in children under five in
Pernambuco, Northeastern
Brazil

ABSTRACT

OBJECTIVE: To describe the prevalence of stunting in children under five and
identify factors associated.

METHODS: Population-based cross-sectional study conducted in 1991,
1997 and 2006 in the state of Pernambuco, northeastern Brazil. The
following variables associated with the prevalence of stunting (height-for-
age <-2 z-score) were studied: socioeconomic condition, maternal and child
characteristics, and health care provided. A hierarchical model was used in
the multiple logistic regression to assess the impact of explanatory variables
on children’s stunting.

RESULTS: The prevalence of child malnutrition (height-for-age) was reduced
by 65% from 1991 to 2006. Socioeconomic variables (per capita family
income, maternal education, number of people living in the household and
access to consumer goods), maternal height and birth weight were associated
with stunting in children under five.

CONCLUSIONS: All the determinants studied improved over the study period
though not consistently. Despite significant reduction of child malnutrition in
Pernambuco there remain differences regarding stunting, and children with
better socioeconomic conditions have more favorable outcomes.

DESCRIPTORS: Infant. Child. Stature by Age. Malnutrition. Risk
Factors. Socioeconomic Factors. Cross-Sectional Studies.

INTRODUCTION

Child malnutrition is one of the main nutritional status alterations in developing
countries, and it is also considered a public health problem.'" Studies have
shown the degree and distribution of this multifactorial problem in populations,
as well as its association with factors related to maternal level of schooling,
healthcare provided, sanitization of the environment, housing conditions,
family’s purchasing power,* among others.*!1*!3

Economic, social and demographic transformations have considerably modi-
fied the nutritional profile of the child population in the last decades, and the
World Health Organization (WHO) estimates that 7% of the children younger

2 Monteiro CA, Conde WL, Konno SC, Lima ALL, Silva ACF, Benicio MHD’A. Avaliacao
antropométrica do estado nutricional de mulheres em idade fértil e criangas menores de cinco
anos. In: Ministério da Satde. Pesquisa Nacional de Demografia e Satide da crianga e da mulher:
PNDS 2006: Dimensoes do processo reprodutivo e da satide da crianga. Brasilia; 2009. p.211-28.



than five years are stunted.!” In Brazil, the frequencies
of weight-for-height and weight-for-age deficits (1.4%
and 1.9%, respectively) point to the virtual control of
the risk of child malnutrition, as they are in the expected
level for healthy and well-nourished populations.'”#

The decline in child malnutrition in Brazil has been
recently attributed to the significant rise in families’
purchasing power, to the increase in maternal schooling,
to greater access to maternal and child healthcare and
to the amplification of essential public services, such
as water supply networks and garbage collection.!>*

In view of this and of the negative repercussions of
malnutrition among children, this study aimed to
describe stunting in children under five and identify
associated factors.

METHODS

This population-based cross-sectional study used data
from Pesquisa Estadual de Salde e Nutri¢ao (PESN —
State Health and Nutrition Survey), carried out in the
State of Pernambuco (Northeastern Brazil) in 1997 and
2006. The objective of the inquiries was the diagnosis
of health, nutrition and eating habits of children under
five, including demographic, socioeconomic and envi-
ronmental data, as well as data related to health services
utilization and childcare.>*¢

The sampling process was performed in three stages:
in the first and second ones, the municipalities and the
census tracts within each municipality were drawn. In
the third stage, an initial point within each tract was
drawn, from which the households that constituted the
pre-established sample quota were visited.

The random and stratified probability sample was
constituted by children aged zero-59 months and
totaled 935 children in the first phase of the research,
(1991), 2,040 in the second (1997) and 1,609 in the
third (2006). The fieldwork was performed by teams
of interviewers and anthropometrists. Anthropometric
evaluation was carried out after the researchers were
trained according to the technical procedures recom-
mended by the WHO!”and the norms of the Manual de
Acompanhamento do Crescimento e Desenvolvimento
do Ministério da Saude (Growth and Development
Follow-up Manual of the Ministry of Health).©

Forms and questionnaires composed of pre-coded
questions were used to collect data referring to
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socioeconomic, demographic and biological informa-
tion. The anthropometric information was registered
in a specific form. Weight and height measures were
classified according to the WHO and all the children
with height less than two standard-deviations below the
median expected for age and sex, expressed in Z-scores,
were considered as stunted.®

The software Anthro version 2f was used for the evalu-
ation of the deficit nutritional status.

The independent variables were child’s age, household
situation, per capita family income, maternal schooling,
number of people residing in the household, ownership
of goods, access to essential services, maternal height
and body mass index (BMI), child’s birth weight and
healthcare provided (adequate: with six prenatal consul-
tations and hospital delivery; inadequate: access to only
one or none of these services).

The data were processed and analyzed by means of a
database with available variables in the two phases of
the study. The software Epilnfo version 6.04 was used
for the double data input.

Stunting for the years of 1991, 1997 and 2006 was
analyzed according to household situation. The evolu-
tion of the influence of stunting determinants was
obtained by comparing the percentages and their confi-
dence intervals (95%CI) for the periods of 1997 and
2006. The data from the 1991 survey were not analyzed
in view of the limitation of the information of some
variables, which hampered comparability with the other
studied years. To compare the categorical variables,
the chi-square test was used, or the chi-square test with
Yates’ correction for the dichotomous variables, consid-
ering p < 0.05 as statistical significance. The programs
Epilnfo version 6.04 and SPSS version 8.0 were utilized.

The determinant factors of malnutrition were analyzed
with data from the 2006 PESN. Odds ratio (OR) of
stunting were calculated to each exposure variable
through logistic regression. The variables with p <
0.20 in the bivariate analysis were selected for initial
inclusion in the regression analysis. Multiple logistic
regression was performed with the adoption of a
process of hierarchical modeling per blocks'® using
the method enter, so that the first block contained
the socioeconomic variables: maternal schooling and
per capita family income. In the second block, the

" Fundo das Nagbes Unidas para a Infancia. Criancas e adolescentes em Pernambuco: satide, educacao e trabalho. | Pesquisa Estadual de

Satde e Nutri¢do. Brasilia; 1992.

¢ Batista Filho M, Romani SAM, organizadores. Alimentacao, Nutricao e Satde no Estado de Pernambuco. Recife: Instituto Materno-Infantil de
Pernambuco; 2002. (Série de Publicagoes Cientificas do Instituto Materno-Infantil de Pernambuco, 7).

d Secretaria de Satde do Estado de Pernambuco. Universidade Federal de Pernambuco. Ill Pesquisa estadual de sadde e nutricao: sadde,
nutricdo, alimentagdo, condi¢oes socioecondmicas e atencao a satde no estado de Pernambuco. Recife; 2010.

¢ Ministério da Sadde. Secretaria de Politicas de Satde. Departamento de Atengao Bésica. Satide da Crianga: acompanhamento do
crescimento e desenvolvimento infantil. Brasilia, 2002. (Série A. Normas e Manuais Técnicos - Série Cadernos de Atencao Bdasica, 11).
"World Health Organization. Anthro for personal computers. Version 2. 2007: Software for assessing growth and development of the world’s
children. Geneva; 2007 [cited 2008 Jan 23]. Available from: http://www.who.int/childgrowth/software/en/
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following variables were introduced: household situa-
tion, consumer goods, access to essential services and
number of people residing in the household; in the third
block, maternal height; and, finally, in the fourth block,
the variable related to healthcare (prenatal assistance
and delivery) and birth weight. To adjust the odds
ratio, the variables of the first hierarchical block were
included in the regression model. The variables of this
level that showed association with stunting (p < 0.05)
were maintained in the model in the lower hierarchical
levels. The same procedure was adopted to the other
hierarchical levels.

The PESN editions were approved by the Ethics
Committee of Research in Human Beings of the
Health Sciences Center of Universidade Federal de
Pernambuco and of Instituto Materno-Infantil de
Pernambuco (IT PESN: Directive no. 044/96-CCS, of
December 17, 1996).

RESULTS

The prevalence of stunting among children in the State
as a whole decreased from 24.6%, in 1991 to 8.7% in
2006, which represents a 64.6% reduction (Figure). The
Metropolitan Region of Recife showed prevalences
inferior to those of inland municipalities in the analyzed
period, when these regions registered reductions of 73%
e 65%, respectively.

In 1997 and 2006, the lowest prevalences of stunting
were found among children from families with higher
per capita income (> 0.50 minimum salary); of
mothers with at least four years of schooling; from less
numerous families; with access to the listed consumer
goods and to better sanitation conditions, with statistical
significance for both years (Table 1).

Stunting exhibited a significant reduction trend for all
the strata of the variables studied in the two periods,
with percentages that varied from 31% to 64%.

In 2006, the occurrence of stunting among low birth
weight children of mothers with short stature was three
times higher when compared to those born with more
than 2,500 g of mothers whose height was above 1.50
m (Table 2). Children whose mothers had received
better prenatal and delivery assistance presented lower
prevalence of stunting.

The results of the multiple logistic regression analysis
and the adjusted effects of the explanatory variables
in relation to the height-for-age index can be found
in Tables 3 and 4. The adjusted OR shows that the
socioeconomic variables (per capita family income,
maternal schooling, number of people in the household
and access to consumer goods), maternal height and
birth weight remained among the factors associated
with stunting in children.

DISCUSSION

The prevalence of child malnutrition according to the
height-for-age index decreased by 65% in the State of
Pernambuco between 1991 and 2006. This result is
similar to the one found by Monteiro et al'? (2009), who
studied the prevalence of malnutrition in the Brazilian
population of children under five between 1996 and
2006 and indicated a 50% decline.

Despite the similarity in relation to the temporal
variation trend, the prevalence estimated to the State
as a whole (8.7%) in 2006 was higher than the ones
verified to the Northeast (5.7%) and to Brazil (7.0%)
by Pesquisa Nacional de Demografia e Salde da
Crianca e da Mulher (PNDS — National Survey of
Children’s and Women’s Demography and Health) in
this same year.* The interior of the State (10.1%) and
more specifically the rural zone (11.4%) presented even
higher prevalences.

The higher prevalence of malnutrition in the interior of
the State delimits spatial differences that agree with the
trends found in the 2006 PNDS for the North Region of
Brazil (14.8%). These results express socioeconomic
inequalities and difficulty to access primary healthcare
services and basic social work services, and make these
regions be priority areas for efforts to control child
malnutrition in Brazil.?

According to the results of the present study, stunting
is statistically associated with socioeconomic condi-
tions. Children of mothers with less than four years
of schooling have odds two times higher of being
stunted, which was also observed in the 2006 PNDS.?
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Figure. Prevalence of stunting in children under five, accor-
ding to the household’s geographic situation. Pernambuco,
Northeastern Brazil, 1991-2006.
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Table 1. Prevalence of stunting in children under five, according to the household’s geographic situation and socioeconomic

characteristics. Pernambuco, Northeastern Brazil, 1997-2006.

Stunting/Age (< -2 EZ) Variation
Variable PESN-1997 (n = 2,040) PESN-2006 (n = 1,609) 1997/2006
n % 95%Cl n % 95%Cl %

Household situation™

Metropolitan Region 91 12.8 10.5;154 19 4.6 2.8;6.9 -64.1*

Urban interior 99 145 12.0;173 32 7.8 5.5;10.7 -46.2%*

Rural interior 141 219 18.8,25.2 89 11.4 9.3;13.7 -47.0*
Per capita family income* (minimum salaries)

>0.50 55 6.9 5.3;8.8 9 3.3 1.6;6.0 -52.2%**

0.25-0.49 107 18.5 15.521.8 32 6.6 4.7;9.1 -63.3*

<0.25 169 25.6 22.429.0 98 11.8 9.8;14.2 -53.9*
Maternal schooling*

> 4 years of schooling 122 104 8.7;12.2 21 4.2 2.7;6.2 -59.6*

< 4 years of schooling 209 242 21.4;272 119 10.7 9.0;12.7 -55.8*
People/household

1-5 129 11.7 9.9;13.7 65 6.3 4.9;7.9 -46.0*

6 and more 202 21.5 19.0,242 75 13.0 10.4;,15.9 -39.5*
Consumer goods (television, refrigerator, stove and radio)*

Has all 94 9.2 7511.1 52 6.2 4.7;8.0 -32.6%**

Has three of them 103 20.6 17.3;244 32 8.1 5.7;11.1 -60.2*

Has two of them 67 21.8 17.5;26.7 30 139 9.7;,19.0 -36.2***

Has one or none 67 31.6 256381 26 16.5 11.3;22.9 -47.8*
Sanitation*

General water network, sewage and garbage collection 32 7.0 4996 23 48 3.1;,7.0 -31.4

Two of the conditions above 69 13.6 10.8;16.8 51 83 6.3;10.7 -40.0**

One/none of the conditions above 230 21.4 19.0,239 66 12.8 10.2;15.9 -40.2%*

PESN: Pesquisa Estadual de Sadde e Nutrigao (State Health and Nutrition Survey)
Level of significance: * p < 0.001; **p < 0.01; *** p < 0.05 (differences between variables and between years for the same

stratification).

In the evaluated period, the socioeconomic condi-
tions improved, mainly regarding maternal schooling:
mothers with less than four years of education
decreased from 24.2% (1997) to 10.7% (2006) in the
State as a whole. However, lower maternal schooling
continues to be associated with higher malnutrition
indexes, with two times higher odds of occurrence in
comparison to those with higher level of schooling, a
fact that was also observed in the 2006 PNDS.*

Maternal schooling has been pointed out as a factor
associated with child growth® in the scientific litera-
ture.”!%!2 The way in which the mother dedicates
attention to her children, both directly and through
caregivers, as well as her access to healthcare services
are influenced by the level of schooling.!!

Studies also show the influence of family income on
children’s nutritional status.*!%!24 In relation to the
per capita family income, the difference in stunting
prevalence between the extremes of the purchasing
power classes is of approximately three times, with
concentration of infant growth retardation in the less
favored strata. Despite the economic development and
the advances in the Brazilian population’s quality of
life that were observed in the last decades, there was
no adequate or better income distribution.&"

Traditionally, populations that live in the interior of
the State, especially in rural areas, have been more
susceptible to nutritional deficits, mainly children. In
the last decades, with the fast reduction in malnutrition,
although still with disadvantages to the rural areas,

& Cavenaghi S. Perfil dos domicilios e das familias. In: Ministério da Satde. Pesquisa Nacional de Demografia e Satide da crianca e da mulher:
PNDS 2006: Dimensoes do processo reprodutivo e da satide da crianga. Brasilia; 2009. p.33-53.
" Instituto Brasileiro de Geografia e Estatistica. Pesquisa de Orcamentos Familiares 2008-2009. Antropometria e Estado Nutricional de Criancas,

Adolescentes e Adultos no Brasil. Rio de Janeiro; 2010.

"Sociedade Civil de Bem-Estar Familiar no Brasil. Pesquisa Nacional sobre Demografia e Satide, 1996. Rio de Janeiro: Macro Internacional; 1997.
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Table 2. Prevalence of stunting in children under five, according to personal, maternal and healthcare characteristics. Pernambuco,

Northeastern Brazil, 1997-2006.

Stunting/Age (< -2 EZ) Variation
Variable PESN-1997 (n = 2,040) PESN-2006 (n = 1,609) 1997/2006
n % 95%Cl n % 95%Cl %o

Maternal height (meters)*

>1.50 217 13.1 11.5;14.8 90 6.7 5.5;8.2 -48.9*

<1.50 109 32.7 27.8;37.9 48 20.6 15.8;26.2 -37.0*%*
Maternal BMI (kg/m2)

>18.5 305 16.3 14.7;18.1 128 8.6 7.3;10.1 -47.2%*

<18.5 21 16.7 10.9;23.9 10 12.5 6.3;21.2 -25.2
Birth weight (grams)*

>2,500 224 13.0 11.4;,14.6 109 7.4 6.2;8.8 -43.1%*

< 2.500 51 34.2 26.9;42.1 31 23.1 16.6;30.8  -32.5%**
Sex

Male 179 17.7 15.4;20.1 85 10.3 8.4;12.5 -41.8*

Female 152 14.8 12.7;,17.1 55 7.0 5.4,9.0 -52.7*
Age (months)

<24 140 16.3 14.0;18.9 55 8.4 6.4;,10.7 -48.5*

> 24 191 16.2 14.1;18.3 85 8.9 7.2;,10.8 -45.1%*
Healthcare*

Adequate 95 10.5 8.7;12.7 62 6.4 5.0;8.0 -39.1**

Inadequate 236 20.7 18.4;23.2 78 12.3 9.9;15.0 -40.6*

PESN: Pesquisa Estadual de Saude e Nutricao (State Health and Nutrition Survey)

BMI: Body Mass Index

Level of significance: * p < 0.001; **p < 0.01; *** p < 0.05 (differences between variables and between years for the same

stratification).

the differences in prevalences have not presented
statistical significance when they interact with other
determinants.’ In the present study, although the highest
OR for stunting correspond to the rural area, the
same was not confirmed in the multiple analysis after
adjustment by the other factors. In the 2006 PNDS, the
difference in the prevalences of stunting-for-age was
of 0.7 percentage point (urban = 6.9%; rural = 7.6%).*

In relation to family composition, important demo-
graphic changes have occurred in the last years, mainly
in the number of people in the households.! The contin-
uous decline in fertility, even after it reached low levels,
is, to a large extent, responsible for the reduction in the
number of components in the Brazilian households, in
such a way that family density decreased from the mean
of 4.1 to 3.1 people.t This scenario of demographic
changes, with less numerous families, will result in
children’s improved health condition, accompanying
the improvement in the Brazilian population’s quality
of life that has been observed in the last decades.'¢

In the present study, stunting in the group of children
belonging to the most numerous families was approxi-
mately two times higher when compared to that of
households with fewer dwellers, a result that was also

observed in the 1997 PESN.'“These results are corrobo-
rated by other studies.'?

The results of the present study reflect an advance in
the ownership of durable consumer goods, a fact that
has also been observed in the Brazilian population.”"In
spite of this progress, it is still possible to visualize an
inverse relationship between ownership of goods and
child malnutrition: the frequency of malnourished chil-
dren increases as the number of goods that the family
owns decreases, with odds of malnutrition higher than
1.5 times among economically vulnerable children.

The basic infrastructure that is available to the house-
holds is an important indicator of socioeconomic condi-
tions, and it behaves as a marker of the sanitary and
health conditions of the population.'*!* The percentage
of households with access to the services of water
supply, sewage and garbage collection has increased
significantly; however, it is still restricted to a small
part of the population. This indicator has not improved
in the same rhythm of that of durable consumer goods.

These data indicate that the policies in the scope of public
health will not be effective in disease prevention if there
are no intersectoral actions with this purpose. Access,
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Table 3. Multiple logistic regression for stunting in children under five (<-2 Z score), according to socioeconomic, maternal,
child’s and healthcare variables. Pernambuco, Northeastern Brazil, 2006.

Variable Crude OR Adjusted OR
OR  95%Cl p OR  95%Cl p
Module 1
Per capita family income(minimum salaries)
>0.50 1 1
0.25-0.49 2.05 0.96;4.37 0.06 1.74 0.77;3.91 0.18
<0.25 3.88 1.93;7.79 <0.001 2.93 1.35;6.35 0.007
Maternal schooling
> 4 years of schooling 1 1
< 4 years of schooling 2.76 1.71;4.44 <0.001 2.01 1.19;3.37 0.009

Module 22
Household situation

Metropolitan region

Urban interior

Rural interior
Number of people in the household

1-5

6 and more
Consumer goods

Has 3 or 4 items

Has 2 items

Has one item or none

Sanitation

General water network, general sewage network and

garbage collection
Two of the conditions above

One/none of the conditions above

1.77 0.99;3.18 0.05 1.21 0.61;2.37 0.59

2.68 1.61;4.46 <0.001 1.67 0.90;3.09 0.11
1 1

222 1.56;3.4 <0.001 1.92 1.33;2.77 0.001
1 1

221 1.42;3.45 <0.001 1.66 1.02;2.72 0.06

2.70 1.68;4.34 <0.001 1.69 0.98;2.89 0.04

1.82 1.09;3.02  0.21 1.43
295 1.80;4.82 <0.001 1.52

0.79;2.61 0.24
0.70;3.28 0.29

? Module 2 adjusted by the socioeconomic variables.

total or partial, to basic infrastructure is one of the factors
that has been traditionally associated with improvements
in the malnutrition indexes.'> Sociocultural factors, such
as poverty and social deprivation, as well as mothers’
biological and nutritional factors, can also be important
determinants of malnutrition.®®® This is what data in
relation to mothers’ height suggest: in the present study,
maternal stunting was associated with three times higher
odds of stunting in their children.

The pregnant woman’s poor nutritional condition at
birth constitutes a significant risk factor for subsequent
infant growth retardation, mainly in the first years of
life.’ In fact, in the present study, low birth weight
represented three times higher odds of malnutrition in
children under five.

It is known that low birth weight can express a popula-
tion’s standard of life, and its most severe consequences
happen during fetal development and in the first years of
life, with serious implications for the future nutritional

status. It may even become one of the main compo-
nents of child mortality.> Thus, the findings point to the
need of establishing strategies that enable to prevent
low birth weight, which is operationally translated as
adequate prenatal care, appropriate assistance to child-
birth and child’s health.

Healthcare showed a significant statistical relationship
in the bivariate analysis, but it was not maintained in
the multiple logistic regression analysis. Therefore,
healthcare is not an independent associated factor in this
population, unlike birth weight, which was maintained
in the succession of explanatory models of stunting.
Thus, results grounded in inductive indicators should
be analyzed with caution.

The present study was founded on population-based
state inquiries, which grants it internal validity and
enables a better healthcare planning in the State.
Besides, the results presented here may serve as
reference to studies in areas whose socioeconomic
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Table 4. Multiple logistic regression for stunting in children under five(< -2 Z score), according to maternal, child’s and healthcare

variables. Pernambuco, Northeastern Brazil, 2006.

. Crude OR Adjusted OR
Variable
OR 95%ClI p OR 95%Cl p
Module 32
Maternal height (meters)
>1.50 1 1
<1.50 3.56 2.45;5.20 < 0.001 3.06 2.05;4.56 < 0.001
Module 4P
Birth weight (grams)
>2.500 1 1
< 2.500 3.76 2.41;5.88 < 0.001 3.53 2.18;5.73 < 0.001
Healthcare
Adequate 1 1
Inadequate 2.05 1.45;2.91 < 0.001 0.74 0.50;1.08 0.12

2 Module 3 adjusted by socioeconomic and environmental variables.
b Module 4 adjusted by socioeconomic, environmental and maternal biological variables.

and cultural characteristics are similar to those of
Pernambuco, like other states of the Northeastern region
of Brazil. Despite the reduced prevalence of malnutri-
tion, the sample size was sufficient to the performance
of the multiple logistic statistical analysis, with the
utilization of a hierarchical determination model.

Sample losses inferior to 3% during data collection can
be considered a limitation. In addition, it is not possible
to generalize the results, because it is fundamental to
consider the differences and specificities of the studied
population to make a more specific criticism, under-
standing, in each context, the behavior of the variables,

how they articulate with each other and how they result
in varied outcomes, in view of the fact that there is no
single and universal model destined to the explanation
of the diverse circumstances of reality.’

In conclusion, there is a clear difference in stunting that
is reflected on practically all the analyzed indicators,
always in favor of children in better socioeconomic
condition.

Temporal trend studies like the present one have a
strategic importance to guide universal policies of
employment and income (social inclusion), as well as
primary healthcare.
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