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Abstract

Objectives: To assess the nutritional status and dietary practices of 4—24-month-old
children (under-twos) in a rural South African community.

Design: Cross-sectional survey.

Setting: A low socioeconomic rural African community (Ndunakazi), approximately
60 km north-west of Durban, KwaZulu-Natal, South Africa.

Subjects: Children (= 115), 4—24 months old who attended growth monitoring posts
in the area.

Results: Of these under-twos, 37.3% had low vitamin A status (serum retinol < 20 ug
dl™), 65.2% were anaemic, 43.2% had serum ferritin levels < 10 ngl_l (an indicator
of low iron stores) and 15.3% were stunted. Breastfeeding was initiated by 99% of
mothers. At the time of the survey, 80% of infants in the 4—12-month-old category and
56.9% of children in the 12—24-month-old category were being breastfed. Solid foods
were introduced at 3.6 0.8 months. Food intake reflected a high intake of
carbohydrate-rich foods, and irregular intakes of fruit and vegetables, especially those

rich in vitamin A. Foods of animal origin were not consumed regularly. Of these Keyw;rdsl
under-twos, 15.9% experienced an episode of diarrhoea during 2 weeks prior to the Under—tl\:;gs
Survey. Vitamin A
Conclusion: These under-twos had a poor vitamin A and iron status. Nutrition [ron
education, intervention programmes and feeding schemes should address micro- Diarrhoea
nutrient deficiencies, with the focus on the quality of the diet, rather than quantity. Anthropometry

In South Africa malnutrition has two components,
namely chronic diseases of lifestyle (typically in
adulthood) and undernutrition (typically in pregnant
and lactating women, and infants and young children).
Women and children are amongst the most vulnerable
groups in the country'. According to international
criteria®, the national prevalence (one in three children
under 6 years) of vitamin A deficiency (serum vitamin A
<20 pugdl™) identifies South Africa as having a serious
health problem of vitamin A deficiency. Often under-
nutrition occurs at an early age; as for anaemia and
poor iron status, children in the 6—23-month age group
are the most severely affected. In terms of stunting,
rural communities are more severely affected than
urban communities®. Of the entire population 53% live
in rural areas, the vast majority of whom are poor'. In
some rural areas the bulk of the diet is refined maize
meal and bread®. Results of a meta-analysis showed
that the micronutrient intakes of many population
groups in the country were far from optimal’.

The South African government (through the Depart-
ment of Health) is committed to develop and
implement an integrated nutrition strategy targeting
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children'. The identification and recognition of
malnutrition in preschool children as a problem of
public health importance calls for documentation
of data on and factors relating to the nutritional status
of preschool children in various geographical areas.

The aim of this study was to assess the nutritional
status and dietary practices of children between 4 and
24 months of age (under-twos) from a low socio-
economic rural community in KwaZulu-Natal, South
Africa, by looking at micronutrient, haematological,
anthropometric and dietary indicators.

Subjects and methods

Population

The study population is a rural community in KwaZulu-
Natal, South Africa, situated approximately 60km
north-west of the Durban coastline. A situation analysis
revealed that problems encountered in the area are
typical of South African rural areas, and include a lack
of clean water, municipal and health services, a
sanitation system and electricity; large families (41%
of mothers have five or more children); illiteracy

© 1999 Nutrition Society


https://doi.org/10.1017/S1368980099000233

180

and unemployment. Working men are mainly migrant
labourers, only going home for weekends (unpub-
lished data, source, Oelofse, 1994).

The prevalence of low birth weight in the area is
estimated at 8.1% (unpublished data, source, Oelofse,
1994). Previous data® showed that 32% of mothers had
lost a child before the age of 5 years; most of these
children (64%) died during their first year of life.
Diarrhoea was given as the main cause of death.

Sampling and ethics

All children between 4 and 24 months old who
attended growth monitoring posts (called Isizinda)® in
the area were recruited. (From data obtained from
house-to-house visits, it is estimated that most children
attend the Isizinda.) The response rate was 79.3%. The
sample consisted of 115 children (50.9% boys and
49.1% girls).

Ethical approval was obtained from the Ethics
Committee of the Medical Research Council. Written
informed consent was obtained from the mother or
guardian. The interviews and anthropometric measure-
ments were carried out by nutrition monitors who were
trained for the project.

Antbropometry

Anthropometric evaluation of the nutritional status of
the children took place at the Isizinda. Children were
assessed with regard to body weight and length as
described by Jelliffe and Jelliffe”. Weight was measured
to the nearest 0.05kg on a load cell operated digital
scale (UC-300 Precision Health Scale). Recumbent body
length was measured to the nearest 0.1cm on a
horizontally placed measuring board. Date of birth
and birth weight were obtained from the child’s health
card.

Medical record

Morbidity data was collected for each child. This
information was obtained from the mother or caretaker
by the nutrition monitor during the child’s monthly
visit to the Isizinda. The mother/caretaker was asked
whether the child had experienced diarrhoea, defined
as passing three or more loose watery stools day ™,
during the last 2 weeks. The number of episodes,
number of days episode™, dietary changes and
treatment given were recorded.

Breastfeeding and complementary feeding
Ppractices

Breastfeeding and complementary feeding practices
were determined by questionnaire. The frequency of
the consumption of prespecified food items were
recorded for the previous month. The questionnaire
made provision for food items consumed but not listed.
The food items listed were selected from information
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collected beforehand by questionnaires, observation
and informal interviews. Frequency of consumption
was recorded selecting one of the following five
options: every day, most days (not every day, but at
least 4 days week ™), once a week (less often than 4
days week ™, but at least once week™), seldom (less
than once week '/infrequently), and never. Food
intake was not quantified.

Haematological and biochemical status

Blood (5ml) was obtained by antecubital venepunc-
ture. A full blood count was performed within 8 h by
means of an automated cell counter (Coulter STKS,
Florida, USA) on an aliquot of fresh blood. The
remainder of the blood was centrifuged to separate
serum and red cells. Serum was stored at —80°C until
analysed. Serum ferritin was determined by an
immunoradiometric assay (Ferritin Mab Solid Phase
Component System, Becton Dickinson and Co., USA),
using an Auto Gamma 500C counting system from
United Technologies Packard (USA). Plasma retinol
was determined by using a slightly modified version of
the reversed-phase high-performance liquid chromato-
graphy (HPLC) method as described by Catignani
and Bieri®.

Haematological, biochemical and
antbropometric reference values

Low iron stores were defined as serum ferritin levels’
less than 10pugl™ and anaemia was defined as
haemoglobin levels less than 11 gdl™. The severity of
anaemia was classified as mild (10.0-10.9 ugdl™,
moderate (7.0-9.9 ugdl™), severe (4.0-6.9 ugdl™)
and very severe (<4.0ugdl™". A white blood cell
(WBC) count >17.7x10°1"" is an indication of
infection''. Serum retinol levels >30ugdl™ were
considered as adequate, between 20 and 30pugdl™
as marginal, between 10 and 20 ugdl™ as low and <
10 ug dl™ as deficient . Anthropometric variables were
analysed according to National Center for Health
Statistics (NCHS) reference values as prescribed by
the NCHS/World Health Organization (WHO)".

Statistical metbods

Anthropometric indicators, namely weight-for-age,
height-for-age and weight-for-height were converted
to Z-scores (HAZ, WAZ and WHZ, respectively) based
on reference material in the program package Epi
Info version 5. The data was analysed using uni-
variate and frequency analysis, and analysis of
variance through the SAS statistical package, release
6.03 edition, 1988 (SAS Institute Inc., Cary, NC, USA).
The results are presented either as the means and
standard deviations (SD) or as proportions (%). The
children are grouped into two age categories, 4—12
and 12-24 months. Statistical significant differences
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between these two groups were tested for using
analysis of variance.

Results

The mean age of the children was 14.5 = 5.8 months.
Birth weights were not available for the 24.8% of
children who were born at home (home deliveries). Of
the 87 children who were born in a hospital, birth
weights were available for 82 children. The prevalence
of low birth weight (<2500g) for these babies was
7.3%.

Of the total sample of 115 children tested, the serum
ferritin levels of four children and the serum retinol
levels of five children were not available. The mean
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blood values are given in Table 1. There was no
significant difference in the mean serum ferritin levels
across the age range of subsamples at 4—12 and 12-24
months. Children in the 12-24-month age category
had higher levels of haemoglobin (P=0.0005) and
serum retinol (Z=0.0395) than children in the 4-12-
month age category. The prevalence of micronutrient
deficiencies is given in Table 2. Anaemia (haemoglobin
<11gdl™) was present in 65.2% of the under-twos,
37.3% had low serum retinol levels (<20 pgdl™) and
43.2% had serum ferritin levels below 10ugl™ (an
indication of low iron stores).

Anthropometric indicators are shown in Table 2. The
mean Z-score (which is a representation of how
many standard deviations the mean deviates from the

Table 1 Mean and standard deviations (SD) for blood values; for the total group as well as for the two age categories

separately
All 4-12 months 12-24 months
n=115 n=43 n=72 P value*
White blood cell count (x 10°17%) 11.4 (3.3) 11.7 (3.0) 11.2 (3.5) NS
Haemoglobin (gdi™) 10.5(1.1) 10.0 (1.0) 10.7 (1.0) 0.0005
Serum ferritin (ug17) 12.5 (9.6) 13.3 (11.4) 12.0 (8.4) NS
Serum retinol (ugdl™) 22.2 (6.3) 20.5 (5.6) 23.1 (6.6) 0.0395

* Statistical significance (analysis of variance) between the two age categories.

Table 2 Prevalence of micronutrient deficiencies and anthropometric indicators for the total group and per

age category

4-12 months 12-24 months
n=115 n=43 n=72

White blood cell count >17.7x10°1* 4.4% 2.3% 5.6%
Haemoglobin

<11.0gdI™? 65.2% 83.7% 54.2%

10-11.0gdI™ 29.6% 34.9% 26.4%

7-10gdi™ 34.8% 46.5% 27.8%

4-7gd™ 0.9% 2.3% 0.0%
Serum retinol

<10pgdl™ 0.0% 0.0% 0.0%

10-20pgdi™ 37.3% 48.8% 30.4%

20-30pgdi™ 50.9% 46.3% 53.6%

30pugd™ 11.8% 4.9% 15.9%
Ferritin <10 pgl™ 43.2% 40.5% 44.9%
Anthropometric indicators
Height-for-age (HAZ)

mean -1.13 -1.17 -1.09

standard deviation 0.96 0.97 0.96

percentage < 2 SD (stunting) 15.3% 17.4% 13.8%
Weight-for-age (WAZ)

mean -0.21 -0.16 -0.24

standard deviation 1.06 1.07 1.07

percentage < 2 SD (underweight) 3.6% 4.4% 3.1%
Weight-for-height (WHZ)

mean 0.72 0.93 0.57

standard deviation 1.01 0.96 1.02

percentage < 2 SD (wasted) 0.9% 0.0% 1.5%

percentage > 2 SD (overweight) 7.2% 10.9% 4.6%
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median of the NCHS reference population) of the
height-for-age index was a negative value, indicating
that this index of malnutrition in this study was shifted
towards low, or undernourished, levels.

Of the under-twos, 15.9% reported an episode of
diarrhoea in the 2 weeks prior to the survey. The mean
duration of such an episode was 6.2+ 4.1 days. For
most (77.7%) of these children the episode lasted 4 days
or more.

Breastfeeding was initiated in 99% of the sample. At
the time of the survey 80% of infants in the 4—12-month
age category and 56.9% of children in the 12—24-month
age category were still being breastfed. More than 60%
of the infants were introduced to water during the first
month of life (1 week: 46.5%; 2 weeks: 8.9%; 3 weeks:
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4.0%; 4 weeks: 2.0%). At the time of the survey, 18.5%
of the under-twos received either formula milk or milk
powder feeds (similar percentage in both age
categories). Fresh milk was seldom consumed. Solid
foods were introduced at a mean age of 3.6*+0.8
months. The majority (95%) of infants were introduced
to solid foods at 4 months or younger (2 months: 4%; 3
months: 40%; 4 months: 51%). The most popular first
solid food was maize meal porridge (85.1%). At the
time of the survey, only 2.8% of the under-twos ate a
cooked porridge other than maize meal porridge, while
commercially available infant cereals were consumed
by 11% of children. The percentage distribution of
children in relation to the frequency of consumption
of different food items is shown in Table 3. Foods of

Table 3 Percentage distribution of children in relation to the frequency of consumption of different food items. The data is presented for

two age categories, 4—12 months and 12—24 months, respectively

Age group (months) Every day Most days  Once/week Seldom  Never
Foods of animal origin
Meat 4-12 2.0 30.0 22.0 46.0
12-24 35 72.4 17.2 6.9
Chicken 4-12 0.0 38.0 16.0 46.0
12-24 5.2 67.2 22.4 5.2
Fish 4-12 0.0 48.0 52.0
12-24 10.3 65.5 24.1
Eggs 4-12 0.0 2.0 60.0 38.0
12-24 35 12.3 78.9 5.3
Carbohydrate-rich foods
Bread (white, brown, commercial, homemade) 4-12 4.0 54.0 10.0 6.0 26.0
12-24 21.0 64.9 105 1.7 17
Maize meal porridge 4-12 6.0 12.0 30.0 24.0 28.0
12-24 0.0 28.1 52.6 105 8.8
Nutromeal* 4-12 84.0 16.0
12-24 96.5 35
Rice 4-12 54.0 12.0 4.0 30.0
12-24 75.4 15.8 7.0 17
Rice and beans 4-12 62.0 12.0 26.0
12-24 86.0 12.3 1.7
Potatoes 4-12 0.0 68.0 30.0 2.0 0.0
12-24 1.7 80.7 12.3 35 17
Vegetables
Cabbage 4-12 4.0 8.0 88.0
12-24 10.5 28.1 61.4
Carrots 4-12 2.0 10.0 88.0
12-24 35 8.8 87.7
Imifinot 4-12 0.0 10.0 28.0 62.0
12-24 1.7 31.6 45.6 21.0
Pumpkin 4-12 57.1 34.7 6.1 2.0
12-24 71.9 21.0 5.3 1.7
Spinach 4-12 2.0 26.5 71.4
12-24 1.7 60.3 37.9
Tomatoes 4-12 2.0 14.3 61.2 22.4
12-24 1.7 32.8 60.3 5.2
Fruit
Apple 4-12 0.0 12.2 28.6 59.2
12-24 1.7 17.2 58.6 22.4
Banana 4-12 10.2 46.9 40.8 2.0
12-24 8.6 48.3 41.4 1.7
Orange 4-12 16.3 71.4 12.2 0.0
12-24 19.0 67.2 10.3 3.4

*Specially developed maize meal-based porridge (unfortified).

T A collection of various dark green leaves, eaten as a vegetable (it resembles spinach). This include leaves growing wild, and leaves from other vegetables, e.g.

pumpkin leaves.
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animal origin such as meat, chicken, fish and eggs were
consumed either once a week or less. Liver was not
consumed by infants younger than 1 year, while 15.5%
of the children in the 12-24-month age category
consumed liver, although seldomly. Soya products
were consumed by 40% of the under-twos, although
seldomly. Fruits mainly consumed were bananas
and oranges. Vitamin A rich fruits such as pawpaw
and yellow peaches were not consumed. Pumpkin, the
only vitamin A rich food that featured prominently in
the diet, was consumed at least 4 days week ™' by 57.1%
and 71.9% of children in the 4-12 months and 12-24-
month old categories, respectively.

Discussion

Nearly all mothers (99%) initiated breastfeeding. In
the 4—12-month age category, 80% of the infants were
still being breastfed at the time of the survey, while
more than 40% had low serum ferritin levels. Serum
ferritin is known to be ‘falsely’ elevated in the presence
of infection'. Taking into account that only about 5%
of the children appeared to have an infection
(WBC>17.7%10°17") during the period of data collec-
tion, it is unlikely that the findings were influenced by
infection. Term infants have adequate iron stores to
maintain iron sufficiently for approximately 4 months
of postnatal growth'. For most infants iron stores
become depleted by the time that they are 4—6 months
old'. This stresses the importance of appropriate
complementary foods.

Of concern is the introduction of water at a very
young age — often during the first month after birth.
The main source of drinking water is the Umgeni river
which, at times, is heavily polluted. Although most
mothers indicated that the water was boiled before
consumption, aspects such as unhygienic feeding
utensils could pose a risk for diarrhoea.

Solid foods were introduced at 3.6 *+ 0.8 months,
as compared to 2.8 = 0.8 months reported previously
for the same area'’. Promotion of sound breast-
feeding and complementary feeding practices at the
community-based growth monitoring posts6 could
have brought this positive shift about. As in other
rural communities*, maize meal porridge was the first
solid food introduced.

Qualitative dietary data reflected a diet high in
carbohydrate-rich foods with infrequent intakes of
food of animal origin, fruits and vegetables. The low
serum retinol and ferritin levels reflect the low
dietary intake of foods rich in vitamin A and iron.
Although it is a tropical area where paw-paws are
common in summer, paw-paws are not consumed by
the under-twos. The effect of seasonality on fruit
and vegetable intake is probably very small. Due to
cost and availability, most fruits and vegetables eaten
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are homegrown. Foods produced locally include
mostly pumpkin, imifino, maize and cabbage'.
Although there are a few paw-paw trees in the area,
the fruit of these trees are eaten by the adults, and not
the young ones (personal observation). Oranges were
the only vitamin C rich food consumed at least once
a week by more than 50% of the children. Promoting
the use of vitamin C rich foods such as an orange with
meals could enhance iron absorption'®, resulting in a
better iron status of the children.

The prevalence of 37.3% of children with low
serum retinol levels (< 20 ugdl™) reflects the national
prevalence3, and according to international criteria’,
this community, as the country as a whole, has a public
health problem of vitamin A deficiency. Factors other
than a poor intake of vitamin A rich foods could also
have contributed to the poor vitamin A status of these
children.

Nearly 16% of the children had an episode of
diarrhoea during the 2 weeks prior to the survey.
Most of these episodes lasted for 4 or more days. It is
important to note that in a previous survey in the same
area diarrhoea was given as the main cause of infant
deaths®. The presence of large quantities of retinol in
the urine of children with acute diarrhoea and the
negative association found between serum retinol
concentration and the duration of diarrhoea suggested
that urinary excretion of retinol may be an important
contributor to vitamin A depletion®.

Anthropometric parameters are accepted, inexpen-
sive, quick and objective health indicators® and are
related to the risk of child mortality®'. Although the
prevalence of stunting and underweight was lower
than the national prevalence (one in four children
and one in 10 children, respectively), it resembles
the prevalence in the province (KwaZulu-Natal)®. The
prevalence of neither stunting, underweight nor
wasting reached proportions of moderate severity
according to the WHO classification'. Stunting was
more prevalent than either underweight or wasting.
The weight-for-height distribution was comparable to
the NCHS standard; the children were not wasted,
and therefore not energy deficient. This, together with
the poor micronutrient status of the under-twos,
suggests that quality rather than quantity of dietary
intake is at stake in this rural community. Poor dietary
intakes of micronutrients could contribute to growth
retardation. Many children in developing countries,
and poor children in developed countries, become
stunted during infancy as a result of inappropriate
weaning practices, repeated infections and poor
diet*®. In addition to dietary factors, frequent
episodes of diarrhoea could be a contributing factor
to growth retardation. It has been shown that the load
of diarrhoeal diseases in early childhood has long-
term consequences for height-for-age (a parameter for
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long-term nutrition)*!. The poor micronutrient status
and the infrequent intake of various vitamin A and iron-
rich foods reflect a suboptimal diet in this community.
Under these conditions the children’s potential for
postdiarrhoeal catch-up growth is reduced. Studies
have shown that diarrhoea has sustained negative
effects on growth in populations where the dietary
intake is below recommended levels®.

Although the overall prevalence (15.3%) of stunting
was not as high as in many other developing countries,
it should not be neglected. It has been shown that in
some countries stunted children have a higher risk of
overweight, with a risk ratio of 2.6 for South African
children®. According to Popkin et al., stunted children
in low-income countries have little opportunity, in
terms of economic conditions, lifestyles and resource
availability, to become obese®. In this community
(Ndunakazi), as in many other communities in South
Africa, overweight is a problem in adult females®.
South Africa is in a transition period and shifts in body
composition because of changes in dietary and activity
patterns should be anticipated as these are character-
istic of transition periods.

The prevalence of 65.2% of children being anaemic
is much higher than the national figure of one in five
children®. This emphasizes that values determined by
only one survey, although national, cannot be extra-
polated to specific geographical areas. Geographical
differences in malnutrition and dietary practices
should therefore be taken into consideration when
planning cost-effective nutritional intervention pro-
grammes. Documentation of the nutritional status and
related factors of various communities could help to
target strategies to address the nutritional problems
of the country.

Taking into account the poor nutritional status of
the under-twos, we suggest that nutrition education and
intervention programmes, as well as feeding schemes,
should emphasize the quality of the diet, rather than
quantity. The focus of these programmes should be to
address micronutrient deficiencies through dietary and
non-dietary means.
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