It has been estimated that malnutrition underlies more
than half of all infant and child mortality in sub-Saharan
Africa®. It is also associated with reduced future scholastic
achievement and earning capacity®®. In South Africa about
2.3 million children suffer from undernutrition®. The South
African Government has made the amelioration of infant
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Abstract

Objective: To identify the factors associated with childhood undernutrition.

Design: Cross-sectional survey.

Setting: Hlabisa health district in KwaZulu/Natal, South Africa.

Subjects: Eight hundred and sixty-eight children aged 3—59 months.

Methods: Questionnaire survey and anthropometric survey of 516 random house-
holds with children in the health district. Multivariate analysis took into account the
hierarchical relationships between the proposed risk factors. This conceptual model
was built up during qualitative studies and with reference to international research in
this area.

Results: The mean Z-scores for weight-for-age and height-for-age were —0.52 (95%
confidence interval (CI) —0.44 to —0.60) and —1.25 (95% CI —1.15 to —1.35),
respectively. Of the children, 26.3% (95% CI 23.3-29.3%) were stunted, 12.0% (95% CI
9.8—4.2%) were underweight-for-age (UWFA) and only 1.3% were wasted. Migrant
father, mother’s education, literate mother, whether the house was made of traditional
materials, the presence of a toilet, whether the last child was breast-fed, duration of
breast-feeding and birth weight were found to be significantly related to UWFA, the
latter with an odds ratio of more than eight.

Conclusion: While there are individual health and feeding behaviours that need to be
addressed, this study has also uncovered the maternal and socio-economic factors
which present an array of constraints in the social environment shaping the infant
feeding and caring practices employed by women. For the full potential of nutrition
promotion activities to be realised, there is a need to address some of these ‘deeper’
constraints.
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The aim of this paper to is present the findings of the
baseline survey of a randomised control trial investigating
the effect of a community-based growth monitoring
intervention. It describes the relationship between various
socio-economic, environmental and health factors and the
nutritional status of pre-school children in a rural health

and child malnutrition a priority.

Traditionally, nutrition interventions in South Africa
have consisted of feeding schemes based at clinics,
creches, schools or soup kitchens. However, evaluations
of these programmes have been disappointing™®. It has
been argued that these types of programme, through their
focus on the poor and already malnourished, fail to
address the wider social and economic causes of
undernutrition. This is especially important in the South
African setting, with its history of apartheid and its present-

day legacy of gross inequalities.

The identification of important causal factors in
particular settings is one of the most important steps in
the development of more appropriate and effective

nutrition programmes7.
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district in South Africa. The results of this study should
provide policy-makers and nutrition managers with
important information for nutrition planning in rural
areas of South Africa.

Methods

Setting

Hlabisa health district is situated on the north coast of
KwaZulu/Natal, 200 km north of Durban. The population
of approximately 200 000 is almost exclusively black and
rural, living largely in scattered kraals, and depends mainly
upon migrant labour, pensions and subsistence farming
for income and food. The district employs 72 Community
Health Workers (CHWs) who cover about a third
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of the health district. The CHWs are local women who
have been chosen by the community and are paid by the
local authority to work 16 days a month. On average they
cover about 100 households each.

Sampling procedure

Each CHW was assigned a unique number and 12
numbers were selected through the use of a random
numbers table. The chosen study areas were visited before
the start of the study. Permission was obtained from the
local traditional leader (induna) and community meetings
were held to describe the study and gain local support.

The study sample consisted of households with children
aged 3—59 months who resided in the chosen CHW area
for >3 months in the year. Children aged <3 months and
those with severe congenital problems were excluded
because of the significant effect of prenatal factors on their
growth.

Five local, Zulu-speaking college students were trained
in the administration of the questionnaire. CHWs have lists
of all households with children aged <6 years and all of
these were visited. The questionnaire was filled in during
an interview with the main carer in the household. If the
carer was absent, the household was revisited for a further
two occasions.

Questionnaire

The questionnaire was developed after participatory
exercises and focus groups had clarified local risk factors
and markers for poverty and households with under-
nourished children. The questionnaire was piloted and
revised a number of times before being finalised.
Children’s date of birth, birth weight and immunisation
status were taken from the Road to Health Card (this is the
local growth card) and when this was not present the date
of birth was taken from the birth certificate; if this was not
present it was requested from the mother. In 88% of cases
the birth date was taken from the card, in 8% from birth
certificates and the remainder from the carer. After
completing the interview the carer was asked to attend a
central weighing and measuring point the following week
with the child.

Weighing and measuring
Two dietetic students conducted the anthropometric
measurements. An experienced anthropometrist super-
vised the training, weighing and measuring of all children.
She also assessed for severe congenital abnormalities.
Salter weighing scales were used and calibrated before
and after each session. The children were weighed with
only minimum clothing (diapers for babies and under-
clothes for older children) and the average of two readings
was taken.

Heights were measured on height boards that were
constructed for the survey. Care was taken to ensure that
the children were standing upright with feet flat and firmly
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against the wall; one researcher ensured that the child was
upright whilst the other measured the height. Children
aged <2 years were measured supine.

A supervisor randomly checked these measurements.
Weights were measured to the nearest 0.01 kg and height
to the nearest 0.1 cm. Reliability was ensured during the
training of the two field workers until they had over 90%
inter-rater reliability for at least two independent,
consecutive measurements.

Analysis

All data were initially recorded on microcomputers, and
the data cleaned and crudely analysed using Epi-Info 5.9
(Centers for Disease Control and Prevention, Atlanta, GA,
USA). Anthropometric measurements were converted to
three indexes: height-for-age, weight-for-age and weight-
for-height. These indexes were then converted into
standard deviation (SD) scores (Z-scores) relative to the
international reference population to standardise the
distribution®. A child was defined as wasted if his/her
weight-for-height was below —2SD from the reference
value. Similarly, stunting and underweight-for-age
(UWFA) were defined as children below —2SD of the
reference median value for height-for-age and weight-for-
age, respectively (Z-score < —2 in each case).

The multivariate analysis was performed with STATA
version 5 (Stata Corp., College Station, TX, USA). Odds
ratios and their 95% confidence intervals (CIs) were
calculated using conditional logistic regression. Statistical
significance was assessed through the likelihood ratio test.

The multivariate analysis took into account the
hierarchical relationships between the proposed risk
factors’. This conceptual model was built up during the
qualitative studies and with reference to international
research in this area. According to this model (Fig. 1),
socio-economic variables may determine, directly or
indirectly, all variables being studied except the child’s
age and gender. The next level comprises the environ-
mental variables, which are partly determined by socio-
economic status. The third level consists of the immediate
nutritional causes such as birth weight and feeding beliefs
and practices.

In the first step of the multivariate analyses, the age and
gender variables were entered. Next all socio-economic
variables were added including those that were not
significant in the crude analysis. The crude odds ratios
were compared with the adjusted ones. If there was a clear
association — including a dose-response pattern with
variables with three or more categories and there was
statistical significance — then the variable was retained. To
this new model the next level of variables was then added,
and a similar procedure was repeated for all levels.

The odds ratios presented in the multivariate analyses
were not derived from the full model with all of the
variables, but from the equation corresponding to the level
in which the risk factor was first entered. This avoids the
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Age of introduction of
solids

Weaned before 4 months

Age when breast-feeding
stopped

Feeding when child sick

Feeding during recovery

Breast-feeding

Fig. 1 Conceptual framework of the multivariate analysis, taking into account the hierarchical relationships between the proposed risk

factors

possibility that mediating variables take away some of the
explanatory power of the more distant determinants. For
example, part of the effect of income on the nutritional
status of the child may be mediated through better
sanitation. The overall effect of income should be
examined in a model in which sanitation variables were
not included, otherwise its role would be underestimated?®.

Results

Five hundred and sixteen households (97% of total) were
interviewed and 922 children were listed. Of these, 868
(94%) were taken to the weighing station and weighed and
measured. The others refused to have their children
measured (nine (1%)) or the children were out of the area at
the time of weighing (15 (1.5%)) or their ages were
unknown (30 (3.5%)). Of those children who were brought
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to the weighing point, five (0.5%) were excluded because
they were suffering from congenital problems likely to
greatly influence their growth and a further 15 (1.5%) were
excluded because they were of the wrong age.

The mean age of the children was 29.0 months (range
3—59 months, SD 16.3 months). There were roughly equal
proportions of boys and girls (49% vs. 51%).

Characteristics of the population
Table 1 shows the main socio-economic and environmen-
tal characteristics. In all cases the toilets were either
ventilated pit latrines (44% of toilets) or simple pit latrines.
Respondents reported various sources of income, of
which remittances (40% of households), pensions (25%)
and sewing (15%) were the most important.

Only 57% of respondents stated that it was the mother
who could decide how much money was spent on food; in


https://doi.org/10.1079/PHN2003477

648

Table 1 Distribution of key socio-economic factors

Variable Prevalence (%)
Migrant father

Father present every day 42

Father present once a week 14

Father present once a month 25

Father never present 19
Mother’s education

>5 years 27

<5 years 51

Nil 22
Mother’s literacy

Can read a sentence in Zulu 77

Cannot read a sentence in Zulu 23
Daytime carer of child

Mother 41

Grandmother 39

Neighbour 6

Sibling 5

Other 9
Proportion of income spent on food

<50% 17

50-75% 48

>75% 35
House made of traditional material

Yes 30

No 70
Source of water

Well 11

Pipe/pump 36

River 53
Presence of toilet

Yes 66

No 33
Use of electricity

Yes 48

No 52

23% of cases it was the grandmother who decided and in
16% of households it was the father who made the
decision.

Health knowledge and bebaviour

Most mothers (86%) had breast-fed their last child but a
majority had introduced either fluids (71%) or solids (55%)
before 4 months. Nearly two-thirds of carers (64%)

0.4
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reported reducing feeding during illness and over a
quarter (27%) stated that they did not increase frequency
of feeding after the child had an episode of illness. More
seriously, nearly one in 10 carers reported stopping
feeding during illness and 8% actually decreased the
amount of food given after an illness.

Eighty-one per cent of households reported having to
travel for more than one hour to reach a healthcare facility.
Nearly half (49%) of the respondents had delivered at least
one child at home and 11% had delivered two children at
home; 12% of carers reported that they had never
delivered in hospital.

However, 90% of households were able to produce a
Road to Health Card, and 97% and 80% of eligible children
had tuberculosis and measles vaccination completed,
respectively.

Anthbropometric measurements

The mean Z-scores for weight-for-age and height-for-age
were —0.52 (95% CI —0.44 to —0.60) and —1.25 (95% CI
—1.15 to — 1.35), respectively. Of children, 26.3% (95% CI
23.3-29.3%) were stunted, 12.0% (95% CI 9.8—14.2%)
were UWFA and only 1.3% were wasted. Six hundred and
thirty-four children (75%) had their birth weight recorded
on the health card; the mean birth weight was 3.16 (SD
0.53) kg and 16.3% had birth weight below 2500 g. Figure 2
presents the mean Z-scores for different age groups.

Risk factors associated with undernutrition

Table 2 shows the risk factors found to be significantly
related to UWFA after multivariate analysis. In the first
model, all socio-economic variables were added with the
age and sex variables. Migrant father, mother’s education,
literate mother and whether the house was made of
traditional materials were retained because they showed a
significant association with the outcome of UWFA. Only
the presence of a toilet was significantly related to UWFA
of all the environmental variables and this was retained in
the model. Finally, variables related to care and birth
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Fig. 2 Nutritional status according to age
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Table 2 Risk factors for underweight-for-age

95% confidence

Risk factor QOdds ratio interval® P-value*
Migrant father

Father present >once per week 1.001

Father present <once per week 1.62 1.02-2.59 0.05
Mother’s literacy

Cannot read a sentence 1.001

Can read a sentence 0.57 0.33-1.00 0.05
Mother’s education

<5 years 1.00t

>5 years 0.58 0.33-0.95 0.04

House made of traditional material

No 1.001

Yes 2.73 1.21-6.14 0.02
Presence of toilet

Yes 1.00

No 2.04 1.25-3.35 0.004
Breast-fed last child

No 1.00

Yes 0.35 0.12-0.96 <0.001
Age when breast-feeding stopped (months)

<1 1.00

1-4 0.08 0.01-0.70

4-12 0.08 0.01-0.45

12-24 0.09 0.02-0.52

> 24 0.14 0.03-0.93 0.02
Birth weight

> 25009 1.00%

< 25009 8.30 4.35-15.8 <0.001
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*From multivariate analysis.

tModel 1 — age, sex, migrant father, mother's education, literate mother, traditional
material for house; Model 2 — Model 1 plus presence of toilet; Model 3 — Model 2 plus
last child breast-fed plus duration of breast-feeding.

1 Model 4 — Model 3 plus birth weight.

weight were added and of these whether the last child was
breast-fed, duration of breast-feeding and birth weight
were found to be significant, the latter with an odds ratio
of more than eight.

Low birth weight is also the most important risk factor
for stunting (Table 3). Literacy of the mother and duration
of breast-feeding were not significantly related to stunting
in the multivariate analysis. Whether or not the daytime
carer was the mother was significant in the bivariate
analysis, but this did not hold when other socio-economic,
environmental and care variables were controlled for.

Discussion

The pattern of low levels of acute undernutrition (i.e.
wasting) but high levels of chronic undernutrition as
manifested by the high levels of stunting is similar to that
found in other local and national surveys in South
Africa®®™ Many families suffer from poverty as reflected
by the few people in waged employment, heavy reliance
upon remittance and pensions and the relatively high
levels of spending on food. This is accentuated by the
poor infrastructure, such as lack of access to water and
health care, and the high number of fathers absent from
the household. The risk factors for stunting and under-
weight — absence of father, material of house, absence of
toilet, distance from clinic, no breast-feeding and low birth

https://doi.org/10.1079/PHN2003477 Published online by Cambridge University Press

weight — reflect the socio-economic status of the
household and maternal factors. These findings have
important implications for nutritional interventions in
South Africa.

There has been increasing appreciation of the
possibility that the aetiology of stunting may be different
to that of acute wasting'?. Countries such as Jordan have
witnessed a dramatic fall in the prevalence of wasting due
to vastly improved health service delivery and identifi-
cation and treatment of acutely malnourished children,
whereas the prevalence of stunting has remained at high
levels'?. This experience reflects the biological and
epidemiological evidence, which suggests that stunting is
the effect of chronic exposure to adverse conditions,
national and even international factors in the aetiology of
chronic undernutrition.

In this area, children who start off with low birth weight
(i.e. below 2500 g) are over eight times more likely to be
UWFA and five times more likely to be stunted. This is
consistent with findings from other studies'*'?. Poor
maternal nutrition has been shown to be one of the major
causal determinants of intrauterine growth retardation
(IUGR) in both developed and developing countries'*.
Studies of nutrition interventions with balanced energy
and protein supplements in pregnancy to reduce low birth
weight have been disappointing'®. However, women
randomised to receive a daily supplementation with
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Table 3 Risk factors for stunting

M Chopra

95% confidence

Risk factor QOdds ratio interval® P-value*
Migrant father

Father present > once per week 1.001

Father present <once per week 1.65 1.17-2.32 0.03
Daytime carer of child

Not the mother 1.00

Mother 0.77 0.33-1.34 0.13
Mother’s education

< 5 years 1.00t

> 5 years 0.62 0.42-0.91 0.02
House made of traditional material

No 1.00

Yes 1.33 0.81-4.14 0.02
Distance from health clinic

<1h 1.00t

>1h 1.80 1.13-2.89 <0.001
Presence of toilet

Yes 1.00

No 1.46 1.02-2.08 0.02
Breast-fed last child

No 1.00

Yes 0.49 0.25-0.95 <0.001
Birth weight

> 25009 1.00%

< 25009 5.25 3.10-8.87 <0.001

*From multivariate analysis.

1Model 1 — age, sex, migrant father, mother’s education, distance from clinic, traditional
material for house; Model 2 — Model 1 plus presence of toilet; Model 3 — Model 2 plus last

child breast-fed.
1 Model 4 — Model 3 plus birth weight.

high-energy groundnut biscuits (4.3 MJday ") for about
20 weeks before delivery in Gambia had a 40% reduced
risk of having a low-birth-weight baby compared with
controls®.

There are three major ways by which foetal growth may
be affected by infection in the mother. First, the mother
herself may be subjected to a series of infections which
influence her own nutrition, making supplies of nutrients
less available to the foetus; second, the placenta may not
transfer nutrients satisfactorily as a result of a variety of
disease conditions; and third, the foetus itself may be
infected, such that growth and development are impaired.
Prevention of IUGR requires programmes that focus on all
three areas. An antenatal survey in the district found over
50% of pregnant women presenting at antenatal clinics to
have a sexually transmitted infection'”. HIV is an increasing
problem in this area, with a prevalence of 24% during the
survey. The impact this has on the incidence of low birth
weight needs to be investigated further. Interventions must
therefore also be directed to the mother as well as the child.

Local qualitative studies have documented the dual
responsibility of childcare and trying to attain food security
that local women face'®. This is especially acute in
households where there is no father present. The heavy
physical burdens of fetching water and firewood and
agricultural work, coupled with the lack of time for rest and
short birth intervals, place a heavy nutritional stress on
women. Interventions that assist women through the
availability of appropriate technology'®, financial
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assistance®®, childcare facilities*! and increased accessi-
bility to health care** could also have beneficial effects for
the nutritional status of children. Leslie*® also pointed out
that these strategies should aim to empower women and
thus increase their ability to secure increased family
resources for child nutrition. It has consistently been shown
that households where women have greater control of the
income spend a greater proportion of their income on child
welfare.

Children from households with toilets were significantly
less likely to be UWFA, even after controlling for socio-
economic factors. Daniels e al** found that the safe
disposal of faeces reduced diarrhoea incidence by 36% in
Lesotho. They concluded that this has greater impact than
the provision of improved water quality. A significant
number of households do not have toilets or access to
clean water; this has a double negative effect by increasing
women’s workload and increasing the chances of
diarrhoeal infections.

In keeping with other studies®>?°, maternal education
was found to be associated with childhood undernutrition
even after controlling for other socio-economic factors. In
this setting, an effect was only seen amongst those
mothers who had at least 5 years of schooling. This
suggests that there is the potential for improving the
educational content of the first few years by making it
more relevant to health needs.

The ‘valley of death’ which children in poor
communities enter during the weaning period of 6-18
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months is shown quite clearly in Fig. 2. The startling
fall-off in growth is thought to occur as a result of the
introduction of solid foods into the diet which are deficient
in energy and micronutrients, coupled with an increased
number of infections'®. In this population breast-feeding is
strongly associated with better nutritional status. Even
though breast-feeding is still widespread, it is less than in
other rural areas in South Africa* and a majority of children
were given supplementary fluids and food before 4
months of age. A significant minority of carers also either
decreased or stopped feeding children after an illness.
Further qualitative studies are needed to understand the
reasons for these behaviours and to develop appropriate
nutrition communication strategies.

Importantly, those who live the furthest from the health
clinic are at increased risk of stunting even after
controlling for other risk factors. This complements the
results of a study in a neighbouring district, which found
that children who did not attend the clinic were twice as
likely to be stunted'®. Primary healthcare clinics need to
increase their accessibility to the poor and clinic-based
interventions need to be complemented by community-
based programmes that reach the most vulnerable.

Selection bias could have resulted from the sampling
frame being restricted to just those areas with CHWS.
These areas could be better off since they have organised
to apply for a CHW, thus leading to an underestimate of
the poverty and nutritional status of children in the whole
district. However, the study sites were situated in all parts
of the district and all households with pre-school children
in the CHW area were measured. The number of female-
headed households, level of female education, predomi-
nance of migratory labour and remittances for income, low
number of toilets, lack of clean water supply, prevalence
of breast-feeding and anthropometric status of the
children are all very similar to the findings of a recent
national survey”,

Conclusion

This study has attempted to delineate risk factors for
undernutrition within a broader ecological framework.
While there are individual health and feeding behaviours
that need to be addressed, it has also uncovered the
maternal and socio-economic factors which present an
array of constraints in the social environment shaping the
infant feeding and caring practices employed by women.
For the full potential of nutrition promotion activities to be
realised, there is a need to address some of these ‘deeper’
constraints. Further research is required to elucidate the
coping mechanisms of poor women and interventions that
can strengthen them. It is clear that undernutrition cannot
be viewed solely as an infant health problem. Improving
the quality of health care to women and children remains
an important task but this needs to be complemented by
broader, multi-sector community-based programmes.
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