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Abstract
Objective: To investigate the association of malnutrition in children living in substandard settlements (favelas)
of Maceió, Brazil, with maternal nutritional status and environmental conditions.
Methods: Cross-sectional study involving a probability sample of 2,075 mothers (18 to 45 years) and their
children (4 months to 6 years), living in the favelas of the city of Maceió. First, we conducted a cluster analysis with
the purpose of choosing the settlements and the administrative region of the city of Maceió with the lowest human
development index). After this analysis, the 7th Administrative Region was designated for the study, including its 23
substandard settlements. Socioeconomic, demographic, anthropometric, and maternal and child health data were
collected by means of household survey. The statistical analysis included the odds ratio of a child to be malnourished,
and the univariate regression was used to check which maternal variables were associated with this malnutrition.
Results: Chronic malnutrition (-2 standard deviations/height for age) was found in 8.6% of children and was
associated with mother’s age and educational level, type of residence, number of rooms, flooring, water supply, and
low birth weight (< 2,500 g) in children aged ≤ 24 months. We also found an association between child malnutrition
and maternal height. Such association was not observed regarding body mass index.
Conclusions: The high prevalence of malnutrition observed in these settlements was related to social and
environmental conditions and short maternal height, who had weight deficit or weight excess.
J Pediatr (Rio J). 2010;86(3):215-220: Stunting, obesity, poverty.

Introduction
Data from the Food and Agriculture Organization of

public health issue, especially in some poverty areas located

the United Nations1 estimate that 963 million people are

in the outskirts of large cities.3,4 However, in addition to

starving in the world, and 1/3 of them are children usually

the social context in which children live, child malnutrition

affected by the most lethal type of malnutrition, protein-

is also determined by the biological factor, and the mother

energy malnutrition (PEM).

is an important interface between child and environment.5

Although the prevalence of PEM has decreased a lot

Thus, poor maternal nutrition during pregnancy would result

in Brazil,2 especially in the Northeast region, due to social

in low birth weight infants. Developmental deficits caused

differences, such health problem still remains an important

by intrauterine malnutrition and /or during early childhood
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could lead to a reduction in the energy requirements with

weight, and height, using the National Center for Health

changes in the regulation of the endocrine system.6 These

Statistics (NCHS) recommended by the World Health

changes, which are so necessary to support life in the

Organization (WHO) as a reference standard.11

beginning, have harmful effect in the long term because

Children older than 2 years were weighed using an

they occur at the expense of growth reduction, making

electronic scale (capacity of 150 kg and accuracy of 0.1 kg)

short height an important indicator of long-term nutritional

previously calibrated. The subjects wore light clothing and

disorder.5 Populations that have suffered chronic hunger

were barefoot and their mothers or guardians were present.

have higher rates of short height, often correlated with a

Height was measured using an anthropometer equipped with

higher prevalence of obesity.7-9 In this sense, the study

a 2-m inextensible measuring tape (accuracy of 0.1 cm).

conducted by Florencio et al.7 in the favelas of Maceió,

Children under 2 years old were also weighed wearing light

Brazil, found a prevalence of short height associated with

clothes, barefoot and without diapers while being held by

obesity in 32% of the women and prevalence of child

their mothers. Children’s final weight was determined by

malnutrition in 21.6%.3

the difference between the mother’s weight while holding

In Maceió, capital city of the state of Alagoas, 50% of

the child and the mother’s weight without holding the child,

the population lives under substandard conditions.10 In

using the same scale. Length was measured using a portable

the 7th Administrative Region, one of the poorest in the

wooden infantometer, with the child lying on a mattress

municipality, there are 23 favelas and 81,000 inhabitants,

suitable for measurement, his/her head positioned next to

of whom 21,000 are children. The objective of the present

the fixed headpiece, keeping it parallel to the ruler, with

study was to investigate the association of child malnutrition

knees pressed and feet together, with ankles in a 90° angle,

with maternal nutritional status and social and environmental

kept still using thefootpiece. After the collection of these

conditions in these favelas.

measures, we calculated the height for age index, classifying
the children’s nutritional status according to the following

Methods
Cross-sectional population-based study conducted
using a probability sample of mothers and children from
the 23 substandard settlements (favelas) of the 7th
Administrative Region of Maceió. This study is part of a
larger project entitled "Training of Professionals Working for
the Family Health Program and day care centers of the 7th
Administrative Region of Maceió," developed in partnership
with the Ministry of Health/National Health Fund, aiming the
diagnosis and treatment of all malnourished children from
these settlements. The 7th Region was chosen because,
in comparison to the others, it has the lowest human
development index (HDI).

cutoff points (z score): normal weight = ≥ ‑1 to ≤ 1; mild
malnutrition = < -1 to ≥ -2; moderate malnutrition = < ‑2
to ≥ -3; severe malnutrition = < -3; overweight = > 1 to
≤ 2; and obesity = > 2.
Data regarding age, body weight, and height were collect
for the anthropometric measurements of mothers. Body
mass was obtained by means of portable electronic scale
Marte PP180TM (São Paulo, SP, Brazil), with a capacity of
180 kg and sensitivity of 100 g. For height measurement, all
mothers were measured while standing up on a stadiometer
equipped with a measuring tape with sensitivity of 0.1 cm.
All anthropometric measurements were obtained according
to the recommendations of Frisancho.12 Short height
was adopted as a marker of chronic malnutrition using a

The sample size was estimated considering a prevalence

cutoff point lower than 155.0 cm, which corresponds to

of malnutrition of about 10% (height for age <-2 standard

the 5th percentile of height for age, considering age ≥ 20

deviations) in children under 6 years old, with statistical

years.13 Nutritional status was defined using body mass

power of 80% and 95% significance, resulting in a minimum

index (BMI = weight/height2). We used the classification

sample of 90 children per favela. Next, we prepared the

recommended by the WHO.14

maps, and the settlements were visited in a clockwise
direction from the corner chosen. We checked each house
for the presence of at least one child under 6 years old. If
a child under 6 was not found, the next house was visited
until reaching the total of 2,100 households surveyed.
Children with genetic syndromes and who had short
height, chronic diseases, such as acquired immunodeficiency
syndrome (AIDS), neuropathies, diabetes, heart diseases,
pregnant women, and non-biological mothers were excluded
from the study. The final sample consisted of 2,075 mothers
and children.
For the diagnosis and classification of malnutrition, we
used the measure and indicators, according to age group,

The identification and social/environmental variables
were collected using previously tested standardized forms.
The dependent variable analyzed was child malnutrition,
represented by a z score of -2 for the height for age
index.
The nominal and quantitative variables analyzed were
divided into blocks, the first ones being properly categorized
(codes: 0 = respondents with less favorable and/or lower/
equal condition in relation to the cutoff point established in
advance, and 1 = respondents with more favorable and/or
equal/higher condition in relation to the cutoff point also
defined in advance) according to the hierarchical scheme
shown below:
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–

–

Socioeconomic characteristics:

significantly associated with malnutrition, especially

Mother’s educational level 0 = mothers with 4 years of

maternal educational level, which showed that mothers

schooling or less, 1 = mothers with more than 4 years

with ≤ 4 years of schooling were at approximately three

of schooling.

times higher risk (2.6) of having a malnourished child than

Family income: ≤ R$ 465.00 = 0 and > R$ 465.00 =
1.

–

Occupation: Unemployed = 0 and employed = 1.

mothers with higher education. Additionally, the variables
flooring, water supply, and number of rooms per household
were essential for the diagnosis of malnutrition, and the
most significant variable was type of residence (p = 0.01),
ie, a house made of wood, canvas, paper, among others.

Environmental characteristics:

Regarding the child’s characteristics, we found that children

–

Housing: other = 0 and house owner = 1.

aged ≤ 24 months who had low birth weight (< 2,500 g)

–

Type of residence: other = 0 and masonry house = 1.

–

Flooring: dirt floor = 0 and masonry floor = 1.

–

Water supply: other = 0 and public system = 1.

–

Waste disposal: other = 0 and public system = 1.

strongly associated with child malnutrition (p = 0.006),

–

Number of rooms in the house: < 4 = 0 and ≥ 4 = 1.

followed by height. However, this correlation was not

were more susceptible to impairment of their nutritional
status.
As for maternal anthropometric variables, they also were
statistically related to child malnutrition. Maternal age was

observed for BMI.
Maternal characteristics:
–

Age: ≤ 30 years = 0 and > 30 years = 1.

–

Height: < 1.55 m = 0 and ≥ 1.55 m = 1.

–

BMI: ≤ 25 kg/m2 = 0 and > 25 kg/m2 = 1.
Child’s characteristics and general status:

-	 Age: ≤ 24 months = 0 and > 24 months = 1.
-	 Birth weight: < 2,500 g = 0 and ≥ 2,500 g = 1.

Statistical analysis
We performed bivariate analyses using the chi-square
test for the dichotomous variable height deficit in order

Figure 1 -

to interpret the results. Using the variable outcome, we
estimated odds ratio values adjusted for birth weight,

Anthropometric classification of children under 6 years
old living in the 7th Administrative Region according
to z score ranges of the height for age index – Maceió,
Brazil, 2008

their respective 95% confidence intervals (95%CI) and
experimental probability values.
Data collection was carried out after the mothers signed
the written consent form. This study was approved by the
Research Ethics Committee of Universidade Federal de
Alagoas (UFAL), Maceió, state of Alagoas, Brazil, according
to the guidelines of the National Research Ethics Committee
(CONEP).

Results
Figures 1 and 2 show the nutritional status of children
and mothers.We found that, of all the children, 8.6% had
moderate and severe malnutrition, while overweight/obesity
was present in 11.3%. With regard to the mothers, 38.8%
were short and 45.6% were overweight.
Table 1 shows the odds ratio for a mother to have a
malnourished child. After analyzing the socioeconomic
conditions, we found that almost all variables were

BMI = body mass index.

Figure 2 -

BMI and height of mothers living in the 7th Administrative
Region of Maceió, Brazil, 2008
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Child malnutrition according to socioeconomic and anthropometric variables of mothers living in the 7th Administrative Region
of Maceió, Brazil, 2008

Variable

n (%)

Adjusted OR

Mother’s educational level (years)			
≤4=0
1,758 (7.27)
2.60
>4=1
317 (1.34)
0.94
Socioeconomic characteristics			
Family income (reais)			
		 ≤ 465.00 = 0
1,457 (6.01)
1.25
		 > 465.00 = 1
618 (2.60)
0.91
Occupation			
		 Unemployed = 0
1,761 (7.27)
2.03
		 Employed = 1
314 (1.34)
0.74
Environmental characteristics: housing and family			
Housing			
		 Other = 0
745 (3.13)
0.84
		 Home owner = 1
1,330 (5.48)
0.82
Type of residence			
		 Other = 0
99 (0.43)
2.18
		 Masonry house = 1
1,976 (8.18)
1.00
Flooring			
		 Dirt floor = 0
1,400 (5.83)
1.25
		 Masonry floor = 1
675 (2.79)
0.97
Water supply			
		 Other = 0
1,516 (6.30)
1.26
		 Public system = 1
559 (2.31)
0.97
Waste disposal			
		 Other = 0
1,861 (7.70)
1.99
		 Public system = 1
214 (0.91)
0.59
Number of rooms in the house			
		 < 4 = 0
353 (1.49)
1.82
		 ≥ 4 = 1
1,722 (7.12)
0.80
Maternal characteristics			
Age			
		 ≤ 30 years = 0
1,482 (6.11)
0.96
		 > 30 years = 1
593 (2.50)
1.50
Height			
		 < 1.55 m = 0
805 (3.38)
2.37
		 ≥ 1.55 m = 1
1,270 (5.24)
0.32
BMI			
		 ≤ 25 kg/m2 = 0
1,145 (4.71)
0.85
		 > 25 kg/m2 = 1
930 (3.90)
1.11
Child’s characteristics and general status			
Age			
		 ≤ 24 months = 0
685 (5.73)
1.22
		 > 24 months = 1
1,390 (2.88)
0.98
Birth weight			
		 < 2,500 g = 0
184 (0.78)
1.25
		 ≥ 2,500 g = 1
1,891 (7.84)
0.87

p
0.001

0.01

0.03

0.26

0.01

0.03

0.03

0.04

0.02

0.006

0.001

0.06

0.02

0.01

0 = respondents with less favorable and/or lower/equal condition in relation to the cutoff point established in advance; 1 = respondents with more favorable and/or
equal/higher condition in relation to the cutoff point also defined in advance; BMI = body mass index; OR = odds ratio.

To better understand the influence of maternal height

children. In relation to height and BMI, it appears that

(an indicator of malnutrition in early life) and BMI on

the excess and/or low weight alone were not significantly

children’s nutritional deficit, we tested the association

associated with child malnutrition. However, in the presence

between these variables (Table 2). When analyzing the

of short height, this association was highly significant

mothers shorter than 1.55 m, we found that short maternal

(p < 0,001) with OR values equal to 2.61 and 2.42,

height represented a double risk for malnutrition in their

respectively.
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Table 2 -

Child malnutrition according to maternal height and BMI – 7th Administrative Region of Maceió, Brazil, 2008

Maternal characteristics

Total children

Malnourished children (%)

Adjusted OR

p

Height				
< 1.55 m = 0

805

6.83

2.27

≥ 1.55 m = 1

1270

1.78

0.32

0.01

BMI/height				
> 25 kg/m2 = 1; < 1.55 m = 0

83

> 25 kg/m2 = 1; < 1.55 m = 1

847

2.70

1.13		

2.41

≤ 25 kg/m2 = 0; < 1.55 m = 0

722

4.15

≤ 25 kg/m2 = 0; ≥ 1.55 m = 1

423

0.64

2.62

0.01
0.01

0 = respondents with less favorable and/or lower/equal condition in relation to the cutoff point established in advance; 1 = respondents with more favorable and/or
equal/higher condition in relation to the cutoff point also defined in advance; BMI = body mass index; OR = odds ratio adjusted for “child’s birth weight.”

Discussion

were reported by Grillo et al.20 and Silva & Mota21 while

Despite the use of the NCHS11 guidelines to determine
the nutritional status of children up to 6 years instead of
the WHO curves,15 because, at the time of the study, they
only included children up to 5 years old, the prevalence of
malnutrition found (8.6%) among the children assessed
was similar to that obtained in Nutritional Call (9.5%) with
a sample of 2,164 children living in the semi-arid region
of

Alagoas.16

This demonstrates that even those children

living in the urban area of a large city are affected by a high
prevalence of chronic malnutrition. In addition, there is the
fact that these families lived in houses made of mud, wood,

studying the favelas of São Paulo, state of São Paulo, Brazil,
suggesting that the overweight found in these children
(12.6%) was possibly resulting from a chronic malnutrition
as a consequence of maternal malnutrition and inadequate
child nutrition early in life. According to Sawaya & Roberts,6
a diet low in protein and minerals would result in a reduction
in bone growth and lean body mass gains with reduced
energy requirements to predispose the body to store body
fat while consuming diets richer in fat and carbohydrates.
We believe that these changes may be occurring in the
children included in the present study.

canvas and/or plastic, with no flooring, making it difficult to

If this inadequate food intake remains in adolescence

sanitize the environment and promoted the occurrence and

and adulthood, it may lead to overweight, as observed in

development of pathogenic microorganisms, exacerbating

the high prevalence of overweight/obesity (45.6%) in the

the infection and the prevalence of malnutrition in children.

women of this study, corroborating the percentage found

These data are similar to those demonstrated by Romani

by Barbosa et al.10 in same population.

& Lira.17

On the other hand, this food intake, instead of being rich

In the present study, maternal educational level had

in energy, is poor in energy, especially those consumed by

the strongest correlation with malnutrition when compared

women at gestational age, it will favor the generation of a

to the socioeconomic variables. That is, the less educated

child with low birth weight.22 The children who were born

the mother was the less attentive to the importance of

with low birth weight included in the present study had,

personal hygiene habits and environment sanitization and

at 2 years old, greater susceptibility to the impairment of

the less able to provide adequate nutrition for the child’s

the nutritional status. According Ong,23 low birth weight

growth and development. These assertions were also

associated with late introduction of complementary foods and

confirmed by Florencio et al.,3 Gage18 and France et al.19

a higher incidence of diarrhea, favored by the unhealthfulness

while investigating the relationship between environmental

of the environment, may determine the high prevalence of

conditions and malnutrition in Kenya and in Brazil.

malnutrition observed in disadvantaged populations, such

At present, approximately 70.2% of the sample had
family income below one minimum salary (R$ 465.00), a
condition which, combined with low maternal educational

as those in our study. Within this context, height deficits
observed inside the uterus and/or in the early childhood
could determine the short height of adults.9,24,25

level, may decisively contribute to the lack of food or an

In the present study, most mothers were short,

inadequate choice of food, determining the nutritional

which is also found in other studies with populations

problems observed in these children. Although malnutrition

that were subjected to chronic hunger, determining the

still stands out in a relevant manner, we observed that

cycle of childhood malnutrition, short height, obesity, and

11.3% of the children were overweight. Similar results

comorbidities in adulthood.26-28
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At present, we also demonstrated that statistically,
regardless of the nutritional status of mothers, shorter
height was directly associated with child malnutrition.
Therefore, it is evident that both the genetic information
and the socioeconomic and environmental conditions offered
by the parents are transmitted and have an impact on the
nutritional status of their children.29,30 That is, the absence
or presence of nutritional deficits observed in children may
be determined by a positive intrafamilial correlation.
Short height was also associated with child malnutrition
in both the mothers with poor weight gain as those who
are overweight, suggesting that short maternal height
is independent of the current nutritional status as a risk
factor for children’s stunting. Thus, it is evident that short
maternal height is an important predictor of malnutrition
in children, being significantly associated with poverty and
adverse environmental conditions.
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