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ABSTRACT

Objective

To identify the determinants of wasting and stunting in children under five years old in the commune of Bom
Jesus, Angola.

Methods

A population-based cross-sectional study was conducted with 742 children in 2010, and nutritional deficits
were defined by World Health Organization criteria. Prevalence ratios and associated factors of wasting and
stunting were estimated using Poisson regression with robust variance, using a conceptual hierarchical model.

Results

For both deficits, there were significant differences in the prevalence ratios according to the children’s
neighborhood and age. Boys and those children living in households whose water supply came from the river
or lake, as well those with recent expulsion of parasites and infections were more likely to present stunting.
Children of fathers with higher number of children or that which the fathers were not living at home and
whose mothers were 25-34 years old were less likely to have wasting.
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Conclusion

It was identified independent variables from different levels of determination of malnutrition, standing out the
basic sanitation conditions and family structure as important predictors of the nutritional deficits. The knowledge
of the associated factors of malnutrition may contribute for subside public policies in planning interventions to
improve the childhood nutrition status in Bom Jesus and communes with similar characteristics in Angola.
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RESUMO

Objetivo

Identificar os determinantes dos deficit estatural (indice altura/idade) e ponderal (indice peso/altura) entre
criancas menores de cinco anos da Comuna de Bom Jesus, Angola.

Meétodos

O estudo, transversal de base populacional, foi conduzido entre 742 criancas no ano de 2010 e os deficit
nutricionais foram definidos de acordo com os criterios da Organizacdo Mundial da Saude. Razbes de prevaléncia
e fatores associados aos deficit nutricionais foram estimados mediante regressao de Poisson com varidncia
robusta, utilizando-se modelo conceitual de andlise hierarquizado.

Resultados

Para ambos os indices houve diferenca significativa nas razées de prevaléncia de acordo com bairro de moradia
e idade da crianca. Criancas do sexo masculino e aquelas que residiam em domicilios cujo abastecimento de
dgua era proveniente do rio ou lago, tdo bem quanto aquelas que apresentaram expulsdo de parasitas e
infeccées nos 15 dias anteriores a pesquisa, tiveram maior probabilidade de acometimento estatural. Para o
deficit de peso/altura, menor probabilidade de acometimento foi observada entre criancas cujas maes tinham
idade entre 25-34 anos e entre criancas cujo pai tinha elevado numero de filhos ou que o pai ndo vivia no
domicilio.

Conclusao

Foram identificadas variaveis independentes de diferentes niveis de determinacao da desnutricao, destacando-
-se as condicoes sanitarias basicas e a estrutura familiar como importantes fatores associados aos deficit
nutricionais. O conhecimento acerca dos determinantes da desnutricdo pode subsidiar politicas publicas no
planejamento de intervencées que visem melhorar o estado nutricional infantil em Bom Jesus e comunas com
caracteristicas semelhantes em Angola.

Palavras-chave: Angola. Antropometria. Saude da crianca. Desnutricao.

INTRODUCTION early chronic exposure to undernutrition while
wasting captures acute undernutrition. Stunting
and other forms of undernutrition are the major

contributing factors to child mortality, disease and

Despite the global trend for a reduction in
nutritional deficit, this problem remains significant
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in some regions of the world'. In 2014, 159 million
children under five years old were stunted (deficit
of height for age), with a higher prevalence
concentrated in the sub-Saharan Africa and
Southern Asia. In the same year, wasting (deficit
of weight for height), threatened the lives of 50
million children globally, and it was most prevalent
in South Asia?. Among the under five years old
of Angola the prevalence of stunting was 29%
(which 12% was severe), and the wasting
prevalence was 8% in 20073, Stunting captures

disability. A severely stunted child faces four times
higher risk of dying, and a severely wasted child
is nine times higher risk*. Children under two years
old with stunting are more likely to have
irreversible intellectual disabilities® that negatively
affect future academic success®’, as well as the
ability to generate income in the long term, with
an average loss in adult annual income of 22 %>
The consequence of stunting and its subsequent
disproportionate and rapid weight gain on health
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later in life are referred to as the foetal programming
concept: poor foetal growth, small size at birth
and continued poor growth in early life followed
by rapid weight gain later in childhood raises the
risk of coronary heart disease, stroke,
hypertension and type 2 diabetes. As stunted
children enter adulthood with a greater propensity
for developing obesity and other chronic diseases,
the possibility of a burgeoning epidemic of poor
health opens up, especially in transitional
countries experiencing increasing urbanization
and shifts in diet and lifestyle*®>. This
epidemiological transition could create new
economic and social challenges in many low and
middle-income countries where stunting is
prevalent, especially among poorer population
groups®. The increased awareness of stunting’s
magnitude and devastating consequences has
resulted in its being identified as a major
global health priority and the focus of international
attention at the highest levels with global
reduction targets set for 2025 and beyond®.

The etiology of childhood nutritional
deficit is multifactorial. In studies where
determinants of the disease are sought, the
complex hierarchical interrelationships among
those determinants are best managed using the
conceptual frameworks. Failure to take this aspects
into consideration leads to underestimation of the
effects of distal determinants that are critical for
planning more efficient interventions®'°. In 1990,
the United Nations Children’s Fund (Unicef)
proposed a research model to investigate the
determinants of child malnutrition by grouping
them into different hierarchy levels: distal
(production and distribution of wealth, and
cultural aspects), intermediate (influenced by the
distal determinants, refers to the access to food
and health care, and environmental conditions),
and the proximal determinants (reflect the inter-
relationships between the distal and intermediate
predictors, and involve food consumption and
childhood morbidity)'°.

The aim of this study was to identify the
associated factors of wasting and stunting among
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children under five years old living in Bom Jesus,
Angola, by using the conceptual hierarchical
analysis. Knowledge of these factors may
contribute for subside public policies in planning
interventions to improve the childhood nutrition
status in this commune and communes with
similar characteristics in Angola.

METHODS

This was a population-based cross-
sectional study conducted in 2010 with children
under five years old in the commune of Bom Jesus
in Angola. This commune is part of the /colo and
Bengo municipalities, and it is located in a rural
area of the province of Luanda, with poor housing
conditions and access to basic sanitation and
health services'. An investigation about
vaccination coverage among under 5 years old in
this commune, conducted in the same year of
the present study, registered also a low vaccination
coverage (37%) and that 52% of children had
no immunization records'?. The nutritional deficits
represented a serious problem of public health
among the under 5 years old in this area, with
prevalence of 22%, 13% and 7%, respectively,
for the deficits height-for-age, weight-for-height
and weight-for-age.

As described elsewhere, briefly, we used
a systematic sampling technique'' to select one
third of households from each neighborhood (Bom
Jesus commune has 10 neighborhoods). A total
of 487 households were included, with a total of
766 children. Of these, 4.4% were absent from
the commune, suffered from chronic diseases or
presented outliers values for the anthropometric
indexes (according to World Health Organization
[WHO])'® and were therefore excluded from the
analysis, resulting in a final sample of 742 children
(96.9% of the eligible children). Most children
were male (54.3%) and the mean age was 24.6
(£16.8) months old (for more details consult
Fernandes et al."").
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Data were collected between may and
august of 2010 by previously trained medical
students from the School of Medicine of the
Agostinho Neto University in Angola. The
independent variables (demographic and
socioeconomic variables, environment and access
to health services, family organization, child care
capacity and morbidities in the last 15 days
previously of the interview) were obtained by a
structured interview that was conducted with
mothers whenever possible. This study was
approved by the Ethics Committee of the Faculty
of Medicine of Ribeirdo Preto of the Universidade
de Sdo Paulo (Process n° 357). Only individuals
presenting a written or digital Informed and Free
Consent Form signed by a parent or guardian
were evaluated by this study.

The weight and height measurements
were obtained, in duplicate, according to the
recommendation of WHO' and the mean value
of the two measures was used. The weight for
height and height for age indices were calculated
in Z-score, using the WHO Anthro program,
version 3.1.0 (Centers for Disease Control and
Prevention, Atlanta, United States of America),
that uses the WHO growth curves as reference’.
Children were classified with stunting or wasting
when height for age and weight for height
indexes, respectively, were equal to or less than
-2 Z-scores. Data were entered into Epi Info®
(Centers for Disease Control and Prevention,
Atlanta, United States of America), version 3.5.1,
and transferred to the Stata®(StataCorp., College
Station, Texas, United States of America) 10.0
software program for statistical analysis.

We set wasting and stunting as the
outcome variables. We first conducted a
univariate regression analysis and tested each
variable separately to select those to be used in
the conceptual hierarchical model adapted from
Unicef'®. We calculated the gross Prevalence Ratio
(PR) and a Confidence Interval of 95% (95%Cl)
using the Wald statistic. Independent variables
with p-value <0.20 in the univariate analysis were
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selected for the multivariate analysis, and were
grouped into distal, intermediate and proximal
levels (Figure 1). Children with complete data were
included in the multiple hierarchical analysis using
Poisson regression with robust variance' in order
to identify the associated factors for each of the
outcomes.

The adjustment for neighborhood of
residence, child’s age and child’s gender was made
at the beginning of fitting both models (stunting
and wasting). We initially included in the models
the variables selected from the univariate
regression for the first block (socioeconomic) and
kept those with a p-value <0.05. Next, we added
the variables ‘environment’ and ‘access to local
health services’ (second block), keeping the
variables that remained significant (p<0.05). We
then added all variables from the third block
(capacity for child care), keeping all variables with
p<0.05. Finally, following the same procedures
described for the inclusion of variables from blocks
1, 2 and 3, we added the variables from the
morbidity block and conducted a new analysis.
Variables with p-values >0.05 were removed from
the models and re-evaluated one by one. None
of them altered the PR of the variables that
remained in the model by more than 10% and
were therefore not reinserted or kept in the final
models.

RESULTS

Tables 1 to 3 present the prevalence, gross
PR and respective 95%Cl between the dependent
variable and independent variables which were
associated (p<0.20) in the univariate analysis. It
was revealed that wasting was associated with
the neighborhood of residence, with the child’s
age, parent’s age, if the father was living at home/
had another family, number of father’s children,
if the child had a health card, source of water
supply, mother’s education level, number of
mother’s children, number of siblings under 5
years old and if the child had recent coughing.
For stunting, significant associations were found
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for the neighborhood of residence, child'sageand ~ house, mother’s age, mother’s education level,
gender, father’s ethnicity, if the father was living ~ order of birth, and history of fever, vomiting, ear
at home/had another family, number of fathers  infection, diarrhea with mucus and blood and
children, mother’s occupation, source of electricity, ~ parasite expulsion in the last 15 days prior to the
source of water supply, number of rooms at the  interview.

- Eletricity

- Father lives with
the child/has
another family

- Number of fathers
children

- Mother’s occupation

Distal level: Socioeconomic (block 1)

| Adjusted for child’s neighborhood age and gender

Intermediate level I: Environment and health servisse acess (block 2)

Intermediate Level II: Capacity for child care (block 3)

Proximal level: Child morbidity during
the previous 15 days (block 4)

- Mother’s age - Fever
- Mother’s education - Vomiting
- Child has a health
card
- Mother works - Coughing WASTING

outside home

- Number of rooms - Ear infection

- Birth order STUNTING

- Water supply - Parasit expulsion

- Number of children
under 5 years old

- Diarrhea with mucus
and blood

Figure 1. Conceptual hierarchial model to anlyze the predictors of nutritional déficits under five years old. Bom Jesus, Angola, 2010.
Adapted from United Nations Children’s Fund'®.
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Table 1. Prevalence, ratio of gross prevalence and respective confidence intervals between nutritional deficits and demographic and

https://doi.org/10.1590/1678-98652017000100004

socioeconomic variables in children under five years old. Bom Jesus, Angola, 2010.

Wasting Stunting

Variable n
% R (95%Cl) % R (95%Cl)

Neighborhood
Primeiro 277 5.4 1 20.2 1
Segundo 112 8.8 1.48 (0.66-3.29) 25.9 1.28 (0.87-1.89)
Honga Samba 101 5.9 1.10 (0.44-2.75) 13.9 0.69 (0.40-1.18)*
Lucumbi 76 13.2 2.43(1.14-5.19)" 32.9 1.63(1.10-2.42)"
Zambela 54 5.6 1.03(0.31-3.43) 22.2 1.11(0.63-1.91)
Kassenda 42 4.8 0.89 (0.20-3.71) 214 1.06 (0.60-1.98)
Kanakassassa and N'golome 37 5.4 1.00 (0.24-4.20) 16.2 0.80(0.37-1.73)
Matabuleiro and Coxe 43 47 0.86 (0.20-3.63) 27.9 1.38(0.81-2.36)
Child’s age in months
0-11 171 9.4 1 10.5 1
12-23 176 9.7 1.03(0.54-1.98) 25.0 2.38(1.43-3.94)"
24-35 138 2.9 0.31(0.11-0.91)" 29.7 2.82(1.70-4.69)"
36-47 139 29 0.31(0.11-0.90) 26.6 2.53(1.51-4.24)
48-59 118 6.8 0.72 (0.32-1.64) 19.5 1.85(1.05-3.28)"
Child’s gender
Female 339 6.5 1 19.1 1
Male 403 6.7 0.97 (0.56-1.67) 25.4 1.33(1.01-1.74)"
Father’s age
<25 182 12.1 1 22.0 1
25-29 145 8.3 0.68 (0.35-1.34) 21.4 0.97 (0.64-1.47)
30-39 201 4.0 0.33(0.1 5—0.72)'k 20.9 0.95 (0.65-1.40)
>40 154 3.2 0.27 (0.10-0.69)" 20.1 0.92 (0.60-1.39)
N/A 60 - - - -
Father’s ethnicity
Quimbundo 459 7.0 1 20.0 1
Umbundo 233 6.4 0.92 (0.51-1.67) 25.3 1.26 (0.95-1.68)
Bakongo and others 34 5.9 0.84(0.21-3.38) 17.6 0.88 (0.42-1.86)
N/A 16 - - - -
Father lives at home/has another family
Lives with the child and does not have another family 397 7.6 1 20.2 1
Lives with the child and has another family 236 83 1.01(0.58-1.77) 24.6 1.22(0.91-1.64)
Does not live with the child 109 0.9 0.12(0.02-0.88)" 22.9 1.14(0.77-1.70)
Number of father’s children
1103 292 8.2 1 19.2 1
4106 260 7.3 0.89 (0.50-1.59) 20.8 1.08 (0.77-1.51)
>7 170 35 0.43(0.18-1.03)f 27.1 1.41 (1.00-1.94)t
N/A 20 - - - -
Mother’s occupation
Farm worker 230 7.0 1 23.9 1
Factory worker 40 5.0 0.72 (0.17-3.01) 20.0 0.84 (0.43-1.62)
Nursing, teacher, public employee, clerk 198 6.6 0.94 (0.47-1.91) 25.8 1.08 (0.77-1.50)
Home keeper and others 274 6.6 0.94 (0.49-1.81) 17.9 0.75 (0.53-1.05)F
Electricity
From the network 418 6.2 1 234 1
Current generator 135 8.9 1.43(0.74-2.75) 15.6 0.66 (0.43-1.02)F
No electricity 189 5.8 0.94 (0.47-1.85) 233 0.72 (0.72-1.36)

Note: *p<0.05; Tp>0.05 and <0.20 (Wald test); n=742.
N/A: Information not Available; %: Prevalence; PR: Prevalence Ratio; 95%Cl: 95% Confidence Interval.
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Table 2. Prevalence, ratio of gross prevalence and respective confidence intervals between nutritional deficits and environmental
variables and access to local health services, capacity for caring for children under five years old. Bom Jesus, Angola, 2010.

Wasting Stunting

Variable n
% PR (95%Cl) % PR (95%Cl)

Child has health card
No 360 4.7 1 20.6 1
Yes 382 8.4 1.77 (1.00-3.14)t 233 1.13 (0.86-1.49)
Water supply
Fountain or pit 280 5.0 1 19.6 1
Lake or river 462 7.6 1.52(0.83-2.77)* 234 1.19 (0.89-1.59)
Number of rooms
1 537 7.1 1 23.1 1
2 145 4.8 0.68 (0.31-1.50) 20.7 0.90 (0.63-1.28)
>3 60 6.7 0.94 (0.35-2.55) 15.0 0.65 (0.35-1 .21)*
Mother’s age
15-19 76 13.2 1 15.8 1
20-24 253 8.7 0.66 (0.33-1.33) 241 1.53(0.87-2.68)"
25-29 180 39 0.30(0.12-0.75)" 20.0 1.27 (0.70-2.30)
30-34 105 29 0.22 (0.06-0.76)" 26.7 1.69 (0.92—3.10)t
>35 124 5.6 0.43(0.17-1.08)" 21.0 1.33(0.70-2.47)
N/A 4 - - - -
Mother’s education level
llliterate 307 5.0 1 20.5 1
1t04 199 6.1 1.21(0.59-2.49) 255 1.25 (0.90-1 .72)*
>5 236 8.9 1.77 (0.91-3.46)" 19.9 0.97 (0.69-1.38)
Mother works outside the house
No 373 7.0 1 19.0 1
Yes 369 6.2 0.89 (0.52-1.54) 249 1.31 (1.00-1.72)"
Number of mother’s children
1102 276 7.6 1 20.3
3to4 289 7.3 0.96 (0.53-1.71) 24.2 1
5to 12 177 4.0 0.52(0.23-1.20)* 20.9 1.19(0.88-1.63)
Birth order 1.03(0.71-1.49)
First 390 59 1 22.3
Second 169 6.5 1.11(0.55-2.21) 14.2 1
> Third 183 8.2 1.39(0.74-2.60) 28.4 0.64 (0.42-0.96)"
Number of siblings under 5 years old 127(0.95-1.71)"
None 260 8.1 1 223 1
1 381 5.2 0.65 (0.36-1.17)" 213 0.95(0.71-1.28)
>2 101 7.9 0.98 (0.45-2.14) 238 1.07 (0.70-1.62)

Note: "p<0.05; 1p=0.05 and <0.20 (Wald test). n=742.

N/A: Information not Available; %: Prevalence; PR: Prevalence Ratio; 95%Cl: 95% Confidence Interval.

Table 4 shows the results of the final
multiple models for wasting and stunting,
adjusted for neighborhood of residence, age and
gender. Compared to the children living in the
neighborhood of Primeiro, children living in
Lucumbi had higher PR of stunting and the
wasting PR was more than twice larger. Children
of 24-35 months old had a lower PR of wasting
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when compared with the group of children
younger than 12 months old. Children with 12
months old or older, compared to those under
12 months old, had higher PR of stunting. The PR
of stunting was higher in male children. At the
distal level a lower PR of wasting was observed
among those whose fathers were not living at
home and that the father had a smaller number
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Table 3. Prevalence, ratio of gross prevalence and respective confidence intervals between nutritional deficits and variables related
to morbidity during the previous 15 days in children under five years old. Bom Jesus, Angola, 2010.

Variables n

Wasting Stunting

% PR (95%Cl) % PR (95%Cl)

Morbidity during the previous 15 days

Fever

No 491
Yes 251
Vomiting

No 688
Yes 54
Coughing

No 463
Yes 128
Ear infection

No 694
Yes 48
Diarrhea with mucus and blood

No 667
Yes 75
Parasite expulsion

No 700
Yes 42

7.1 1 20.2 1
5.6 0.78 (0.43-1.43) 25.5 1.26 (0.96-1.67)*
6.4 1 21.1 1
9.3 1.45 (0.60-3.50) 333 1.58 (1.06-2.40)"
7.8 1 20.5 1
4.7 0.60(0.32-1.11)* 244 1.19(0.90-1.56)
6.8 1 21.2 1
4.2 0.62 (015-2.46) 333 1.57 (1.03-2.41)"
6.7 1 20.8 1
53 0.79(0.29-2.14) 32.0 1.54 (1.07-2.20)"
6.4 1 21.0 1
9.5 1.48 (0.56-3.93) 38.1 1.81(1.20-2.74)

Note: n=742; *p<0.05; ¥p>0.05 and <0.20 (Wald test).

N/A: Information not Available; %: Prevalence; PR: Prevalence Ratio; 95%Cl: 95% Confidence Interval.

of children. At the intermediate level a lower PR
of wasting was observed among children with
mothers aged 25 to 34 (compared to children with
adolescent mothers) and higher PR of stunting
was identified among children whose water
supply came from the river or lake (compared to
those supplied by fountain or pit). At the level
proximal children presenting recent parasite
expulsion or ear infection had a higher PR of
stunting.

DISCUSSION
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In line with our original hypothesis, the
results of the present study indicate that the
variability in the prevalence of childhood
nutritional deficits is linked to a complex set of
factors. Recent study conducted in India'®,
criticizes the disproportionate focus on ‘demand-
side’ interventions with an aim to addressing
‘proximal’ risk factors for stunting, leaving the

broader structural and supply-side determinants
largely untouched. The urgent need to bolster a
concerted support-led strategy focused on
improving the structural and multifactorial
determinants of child undernutrition in India.

Disparities in the prevalence of nutritional
deficit in the childhood were observed in other
studies when taking into account area of
residence and income*'”. Kennedy et al.’é, in a
study conducted in Angola, Central African
Republic and Senegal, reported that stunting was
higher among rural (relative to simple urban)
dwellers. However, when they divided the
population using the wealth index (which is based
on quality of life and ownership of goods), poor
children in urban areas were just as likely to have
wasting and stunting as children from rural areas
with the same economic conditions. Despite the
rural localization of the commune, with poor
housing conditions and access to basic sanitation
and health services', we observed that the
likelihood of suffering from the different deficit
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Table 4. Associated factors of wasting and stunting among children under five years old. Bom Jesus, Angola, 2010.

Wasting (n=718)

Stunting (n=742)

Variables

PR (95%Cl) P PR (95%Cl) p
Neighborhood
Primeiro 1 - 1 -
Segundo 1.67 (0.76-3.66) 0.204 1.26 (0.85-1.84) 0.247
Honga Samba 1.15(0.48-2.98) 0.703 0.61(0.36-1.04) 0.069
Lucumbi 2.55(1.22-5.32) 0.013 1.59(1.08-2.33) 0.019
Zambela 1.03(0.31-3.37) 0.962 1.08 (0.63-1.83) 0.791
Kassenda 1.09 (0.27-4.45) 0.909 1.02 (0.58-1.85) 0.936
Kanakassassa and N'golome 1.23(0.29-5.27) 0.785 0.72 (0.33-1.56) 0.403
Matabuleiro and Coxe 1.14(0.27-4.76) 0.856 1.37(0.80-2.36) 0.250
Child’s age
0-11 1 - 1
12-23 1.20(0.62-2.33) 0.593 2.53(1.53-4.18) 0.000
24-35 0.33(0.11-0.99) 0.047 2.91(1.76-4.81) 0.000
36-47 0.35(0.12-1.02) 0.055 2.70 (1.62-4.50) 0.000
48-59 0.85 (0.39-2.01) 0.770 1.84(1.05-3.24) 0.034
Child’s gender
Female 1 - 1
Male 0.90 (0.52-1.55) 0.691 1.36(1.04-1.77) 0.025
Number of father’s children®
1to3 1 - - -
4t06 0.81(0.43-1.51) 0.506 - -
>7 0.36 (0.14-0.97) 0.044 - -
Father lives with the child/has another family”
Lives with the child and does not have another family 1 - - -
Lives with the child and has another family 1.45(0.75-2.79) 0.268 - -
Does not live with the family 0.16 (0.02-0.82) 0.044 - -
Water supply™ - -
Fountain or pit - - 1
River or lake - - 1.61(1.97-2.66) 0.045
Mother’s age®
15-19 1 - - -
20-24 0.60(0,30-1.21) 0.155 - -
25-29 0.28 (0.10-0.74) 0.010 - -
30-34 0.25 (0.06-0.92) 0.043 - -
>35 0.52 (0.16-1.70) 0.282 - -
Parasite expulsion*
No - - 1
Yes - - 1.46 (1.38-2.16) 0.041
Ear infection*
No R - 1
Yes - - 1.59(1.18-2.43) 0.031

Note: Wasting: “Model 1: Adjusted for neighborhood, age and gender. "Model 2: Adjusted for neighborhood, age and gender, number of father's

children, and if the father lives with the child or has another family; Stunting: **Model 1: Adjusted for neighborhood, age and gender; *Model 2:

Adjusted for neighborhood, age and gender, and water supply.

PR: Prevalence Ratio; 95%Cl: 95% Confidence Interval.

varies between children living in different

neighborhoods, which might be explained by
differences in income, access to food and water

supply*.
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The increasing probability of stunting
starting at 12 months, at older ages, is not
surprising, given that this deficit results from a

cumulative process that occurs over several
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episodes of dietary insufficiency and/or illnesses?,
as also reported by other studies'°. Similarly, the
reduction in the probability of wasting after 24
months old is in accordance with the literature,
that has reported that this deficit begins during
pregnancy and continues approximately until 24
months, remaining stable afterwards?°. The higher
prevalence of stunting observed among the male
children of Bom Jesus was also registered in
studies conducted in sub-Saharan Africa*?'?2, and
in Angola®#, and might be partly explained by
the greater susceptibility to infections among the
boys?.

At the distal level of determination of the
nutritional deficits among children from Bom
Jesus, those ones that were not living with their
father were less likely to have wasting. In a study
conducted in Brazil*® a lower prevalence of this
deficit was observed in children whose mothers
were the head of the household. Although the
father’s presence in the home could increase the
access to essential goods?, there are evidences
that women are better manager of the house
income, and tends to allocate more resources to
the purchase of food?'. In Bom Jesus, families
were mostly traditional, including grandparents
living in the home, which strengthens social
support and child survival. Also, we observed that
even when the father does not contribute with
household costs, he keeps the status of head of
household, which entitles him to a greater
proportion of meals, to the detriment of wife and
children. Similarly, children from families in which
the father has the priority for food intake in
Ethiopia were more likely to be stunted, when
compared with children from families with equal
food distribution?’. In our study, the weak yet
lower probability of observing wasting among
children whose fathers had more than six children
is probably related to polygamy. Traditionally, only
men who have better financial means can have
more than one wife and a large number of
children.

At the intermediate level of determination,
we observed a greater probability of wasting
among children living in areas in which the water
supply come from the river or lake, similar to

https://doi.org/10.1590/1678-98652017000100004

findings in studies conducted in India, Africa and
Brazil'”:1926-28 | Evidence suggests that a deficient
water supply, in terms of quantity and quality,
negatively interfers with children’s nutritional
state, working as a vehicle for infections and
intestinal parasites, and increasing family costs
when purchasing water or physical exertion for
children and women who must travel long
distances to obtain it?®. A lower prevalence of
stunting was observed in children whose mothers
were older than 25 years, compared to children
of teenagers mothers in the intermediate level of
determination. The observation that children born
of young mothers are more likely to suffer ill
health than children born of adult women has
been previously reported*2°.

In the final results of the multivariate
model, diarrhea was not independently associated
with malnutrition, differently of the observed for
other studies'2°. However, independent
associations of malnutrition with other infections
(ear infection and parasite expulsion) were
registered. The greater probability of stunting in
children with recent ear infections and parasite
expulsion, observed at the proximal level of
determination in our study, is related to the fact
that infections can affect nutrition due to reduced
food intake and greater energy expenditure,
which weakens the immunity, thus exposing
children to a greater risk of frequent, severe and
prolonged illness*3°. Similar to our observation, a
previous population-based study conducted in
three communes of the Province of Bengo
(Caxito, Mabubas and Ucua), Angola, investigated
the prevalence of infections, anaemia and
malnutrition among the age groups: 0-5 years
old, 6-15 years old and >16 years old. It was found
that malnutrition was common among children
(23.3% under-weight, 9.9% wasting and 32.2%
stunting) and the infections were associated
anaemia and malnutrition in this population?3.

Evidence from 54 low and middle-income
countries indicates that growth faltering on
average begins during pregnancy and continues
to about 24 months of age. This loss in linear
growth is not recovered, and catch-up growth
later during childhood is minimal. While the
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Unicef conceptual framework reflected a focus
on children of preschool age, there is now more
emphasis on policies and programs that support
action before the age of 2 years, especially on
maternal nutrition and health and appropriate
infant and young child feeding and care
practices**. At a proximal level of malnutrition
determination, after birth, a number of practices
can directly lead to poor growth including the
inadequate breastfeeding practices such as
non-exclusive breastfeeding; inappropriate
complementary feeding, such as starting at the
wrong age; poor access to or use of diverse types
of food and inadequate intake of micronutrients?*.

Breast feeding practices and dietary intake
were not evaluated among the children of Bom
Jesus, representing a limitation of our study. The
other limitation of our study is, because it was a
cross-sectional design, causal relation between
the independent variables and the nutritional
deficit cannot be concluded.

The study strengths include the fact that
it is a population-based study, in which we
evaluated also distal and intermediate predictors
of childhood malnutrition in an Angolan
commune, illustrating a complex system of
interrelationships that are useful for identifying
effective interventions in the field of childhood
health and nutrition.

CONCLUSION

It was identified independent variables
from different levels of determination of
malnutrition, standing out the basic sanitation
conditions and family structure as important
predictors of the nutritional deficit among the
children under 5 years old. The knowledge of the
associated factors of malnutrition may contribute
for subside public policies in planning
interventions to improve the childhood nutrition
status in Bom Jesus and communes with similar
characteristics in Angola.
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