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Background. Globally, the prevalence of chronic and acute malnutrition and micronutrient deficiency is high in young children, especially
in developing countries. Nutrition education is an important intervention to address these challenges.
Objective. To determine the nutritional (anthropometric and micronutrient) status of children aged 3 - 5 years at baseline and post
intervention.
Methods. A pre-test–post-test control group design was chosen, which included eight villages (four villages in the experimental group (E);
four villages in the control group (C)). The Nutrition Education Intervention Programme (NEIP) comprised ten topics emphasising healthy
eating, hygiene and sanitation.
Results. At baseline, 15% (E) - 22.4% (C) of children were stunted. Very few children were underweight in both groups (E = 2.5%; C =
8.2%) and only 2.5% of children were wasted in the E group at baseline. At baseline, about a third of children in both groups (E = 38.5%;
C = 30.8%) had marginal vitamin A status (100 - 199.9 µg/L), while <10% in the E group (E = 7.7%) had vitamin A deficiency (<100 µg/L).
According to the categories for indicators of iron status, the number of children who were in the ‘adequate’ category for serum iron, serum
ferritin, serum transferrin and percentage transferrin saturation did not change in both groups at postintervention assessment. In both
groups, nutritional status of children (both anthropometric and blood variables) did not change significantly following intervention.
Conclusion. The nutrition intervention did not have a significant effect on indicators of nutritional status, possibly owing to its short
duration (12 months) and the fact that food supplementation was not included.
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Globally, the prevalence of acute and chronic mal
nutrition and micronutrient deficiency is high in
young children, especially in developing countries,
where malnutrition affects one out of every
three preschool children.[1] It has been estimated
that 178 million children <5 years of age suffer from chronic
malnutrition.[2] According to the South African (SA) National
Health and Nutrition Examination Survey (SANHANES-1),[3]
children aged 0 - 3 years have the highest prevalence of stunting
(26.9% for boys and 25.9% for girls).
Recently, the United Nations Sub-Committee on Nutrition
(UNSCN)[4] estimated that 163 million children in developing
countries are vitamin A deficient. Furthermore, the Administrative
Committee on Coordination/Sub-Committee on Nutrition (ACC/
SCN)[5] has calculated that more than three billion people in
developing countries are iron deficient. Almost 50% of preschool
children in developing countries suffer from iron-deficiency
anaemia.[6] In sub-Saharan Africa, 36 million preschool children are
affected by vitamin A deficiency.[7] Although the extent of clinical
vitamin A deficiency in SA is not as severe as it is in some other subSaharan countries, one in three children was identified as marginally
vitamin A deficient in the SA Vitamin A Consultative Group
(SAVACG)[8] study, and more recent data from the SANHANES-1
indicated that 43.6% of children <5 years old in SA have vitamin
A deficiency.[3] In the SAVACG[8] study, it was reported that 21% of
preschool children were anaemic, while the SANHANES-1[3] found
98

SAJCH

that 15.2% of young children aged 24 - 35 months and 10.9% of
children aged 36 - 47 months were anaemic.
Micronutrient deficiencies have a significant effect on human
welfare and on the economic development of poorer countries.
Micronutrient deficiencies can lead to serious health problems,
including blindness, mental retardation and reduced resistance
to infectious disease, and in some cases death.[9] Micronutrient
deficiencies substantially affect the nutritional status, health and
development of a significant percentage of the population in many
countries, both developed and developing.[9]
The high prevalence of micronutrient deficiencies seen in develop
ing countries is mainly due to the immediate inadequate intake of
dietary energy and protein, the low content of micronutrients in the
diet and poor bioavailability.[10] Poor dietary intake of energy and
protein and frequent infections are also associated with poor growth
and development in children.[11] Furthermore, poor dietary intake
and frequent infections contribute to half of all anaemia observed in
children.[11] In SA, the diets given to children in most rural areas lack
variety, also contributing to malnutrition. Indigenous foods can play
an important role in improving dietary variety of rural populations.
Therefore, the indigenous and traditional food systems of poor and
rural communities need to be promoted in the search for solutions to
the global problems of poverty, hunger and malnutrition.[12]
According to Aphane et al.,[13] most countries are encouraged to
improve the micronutrient status of the population by changing
practices at the household level and by protecting the nutritional
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benefits of traditional practices that are eroding because of factors
such as urbanisation and modernisation. When income increases,
people often reduce breastfeeding, stop gathering wild foods and eat
fewer green leafy vegetables owing to ignorance or poor knowledge
of nutrition. Nutrition education may play an important role in
improving the nutrition knowledge and the way caregivers feed
their children, which could contribute to an improvement of the
nutritional status of the children.

Methods

Study design

A pre-test–post-test control group design was applied. The data were
collected at baseline in both the control (C) and the experimental (E)
groups. After the baseline, the E group received nutrition education,
while the C group did not. The intervention programme was
implemented for a period of 12 months, after which anthropometric
and micronutrient status were determined again.

Study population

The study population included caregivers and children aged 3 - 5 years
living in Limpopo Province. For the purpose of the study, ‘caregiver’
refers to the legal guardian of the child or the mother of the child.

Sample size

Simple random sampling was used to select 8 villages (4 E, 4 C) from
Mutale Municipality in Vhembe District, Limpopo, SA. All households
with children who met the inclusion criteria and who agreed to participate
were included in the study. A total of 129 children aged 3 - 5 years and
125 caregivers were included at baseline. Post intervention, 89 children
and 86 caregivers were available to participate. This translates to a 69%
response rate for both children and caregivers. Blood samples were only
drawn from the children whose caregivers gave consent, resulting in low
numbers.

Data collection

At baseline, four trained fieldworkers inter
viewed participating
caregivers, using the local language (Tshivenda), on feeding practices
and nutrition knowledge. On the same day, the trained fieldworkers
also took anthropometric measurements using standard procedures as
described by Lee and Nieman.[14] A professional paediatric nurse was
responsible for taking blood samples a few days after the interview. The
blood samples were used to determine the iron and vitamin A status of
the children before and after the intervention.

Nutrition Education Intervention Programme (NEIP)

The NEIP was based on the SA food-based dietary guidelines
(FBDG)[15] and SA paediatric FBDG.[16] Mypyramid for children[17] and
dietary guidelines for children[18] were also used. FBDG are practical
and simple messages that inform the general public on which foods
and eating habits will provide the nutrients they need to promote
overall health and prevent chronic diseases.[15] In SA, the FBDG
were developed based on affordable, available foods that are widely
consumed.[15] In addition, the FBDG were compatible with different
cultures and eating patterns of the target population.[15]

Implementation of the NEIP

The NEIP comprised 10 topics, namely: enjoying a variety of foods;
guidelines for feeding children 3 years and older; hygiene and
sanitation; making starchy foods the basis of most meals; eating
plenty of vegetables and fruits every day; eating dry beans, split peas,
lentils and soya; recommending that chicken, fish, meat, milk or eggs
be eaten daily; using salt sparingly; eating fats sparingly; and using
food and drinks containing sugar sparingly and not between meals.
These were explained to the E group over a period of 12 months. The
E group was visited twice a week during the implementation period.
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Duration of each group discussion presentation was 20 - 30 minutes.
The size of the groups of caregivers during the nutrition education
presentation sessions ranged from 6 to 20. The discussion approach
was chosen because it promotes interaction between group members
and allows caregivers to participate actively in the programme.

Data analysis

Data were analysed by the Department of Biostatistics of the
University of the Free State (UFS) using Statistical Analysis
Software (SAS) version 9.2 (SAS Institute Inc., USA). Continuous
data were expressed using median, minimum and maximum values.
Categorical data were described using frequencies and percentages,
and 95% confidence intervals (CIs) were used for median and
percentage differences to determine the effect of the intervention
programme.

Ethical consideration

Ethical approval was obtained from the Ethics Committee of the
Faculty of Health Sciences, UFS (ETOVS No. 24/06). Permission to
conduct the study in the villages was obtained from local leaders.
Written informed consent was obtained from caregivers.

Results

Sociodemographic data

The E and C groups were comparable at baseline in terms of
sociodemographic data. In both groups, >60% of caregivers had
secondary education (E = 64.6%; C = 63.3%) while 18.3% (C) - 24.6%
(E) of caregivers had never attended school. In both groups the
source of income was mainly the parents (E = 79.2%; C = 86.6%),
while some children depended on their grandparents for support (E
= 30.8%; C = 20.0%). The majority of caregivers depended on social
grants (child grant: E = 75.4%, C = 78.3%; pension grant: E = 24.6%,
C = 16.7%). The monthly income of 65% of households in both groups
was ≤R1 000 (E = 66.2%; C = 68%). Firewood was the main source
of cooking fuel (E = 98.5%; C = 95%), while electricity was available to
some of the households (E = 21.5%; C = 21.7%). The main source of
water was communal taps (E = 76.9%; C = 83.3%), while water from
rivers (E = 32.3%; C = 31.7%) and wells (E = 35.5%; C = 8.3%) was also
used. Some of the households used more than one source of water, as
communal tap water was not available every day of the week.

Anthropometric status of children

Table 1 indicates that ~20% of children were stunted, 8% underweight
and 5% wasted in both groups at baseline. At baseline, there were
no statistically significant differences between the E and C groups
regarding height for age, weight for age, height for weight and BMI/A.
None of the anthropometric values changed significantly in either
group after the intervention (95% CI for median difference 0 - 0).
A relatively high percentage of children had a weight for age in the
‘risk for overweight’ and ‘overweight’ categories, with 21.2% in the E
group and 15.8% in the C group.
Less than 5% of children in both the E group and C group were
wasted or severely wasted as defined by weight for height, while 4.6%
of children in the E group and 4.8% in the C group were at risk of
becoming overweight.
The above results were confirmed by BMI/A, with very few
children in both E and C groups having a low BMI/A, while ~15% in
the E group and 14% in the C group were either at risk of becoming
overweight or already overweight.

Micronutrient status

Very few caregivers gave consent for children’s blood samples to
be taken for determining vitamin A and iron status. Hence, the
micronutrients results were not compared owing to low and unequal
numbers in both groups.
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Vitamin A status

At baseline, nearly one-third of children
had marginal vitamin A status (100.0 199.9 µg/L) in both groups (E = 38.5%; C =
30.8%), 7.7% of children in the E group had
vitamin A deficiency (<100 µg/L), while in
the C group no low vitamin A values were
detected (Table 2). Before intervention
more than 50% of children had an adequate
vitamin A status and after intervention,
the majority of children in the E and the
C groups had a normal to well-nourished
vitamin A status.

Iron status

According to the categories for indicators
of iron status, the number of children who
were in the ‘adequate’ categories for serum
iron, serum ferritin, serum transferrin
and percentage transferrin saturation did
not change in either group following the
intervention (Table 3). As far as iron status
was concerned, all of the parameters of iron
status in both groups indicated that the
majority of children had adequate iron status
both pre and post intervention.

Discussion

High levels of poverty were evident in the
participants as indicated by the majority of
caregivers being unemployed and relying on
child support grants for income, which could
have had a negative effect on nutritional
status of the children. In contrast, Smuts
et al.[20] showed that much lower numbers
of households depend on child support
grants for their income in rural areas of the
Eastern Cape and KwaZulu-Natal Provinces
compared with our results. In a study done
in rural localities of North-West Ethiopia,
preschool children who belonged to families
with low income were at greater risk of being
wasted, underweight and stunted.[21]
Another factor possibly contributing
to the high poverty levels observed in the
current study could be the high level of
illiteracy (17% of caregivers), which is
comparable with other studies conducted
in SA[3] and rural Uganda.[22] A low literacy
rate can contribute to caregivers getting lowpaying jobs, resulting in low income when
compared with their counterparts.
In the current study, nearly one-third
of households were getting water from the
river, a borehole or a well. Matthews et
al.[23] indicated that in underdeveloped areas
of North-Western Nigeria, the common
sources of drinking water were rivers or lakes
(24%), private wells (23%), taps inside the
house (18.7%) and boreholes (14.1%). The
main source of drinking water in the rural
districts of KwaZulu-Natal and Eastern Cape
was a river (50% and 76%, respectively).[20]
A considerable number of people in low
socioeconomic rural areas still do not have

Table 1. Z-score classification of HAZ, WAZ, WHZ and BMI/A at baseline[19]
Interpretation

E group
C group
(N=66), % (N=63), %

95% CI for
median
difference

<–3SD

Severely stunted

4.6

1.6

0-0

–3SD - <–2SD

Stunted

15.2

19.4

0-0

–2SD - <–1SD

Mildly stunted

0

0

–1SD - +1SD

Normal height

53.0

48.4

0-0

>+1SD - ≤+2SD

Normal height

27.3

30.7

0-0

<–3SD

Severely
underweight

1.5

0

0-0

–3SD - <–2SD

Underweight

6.1

8.0

0-0

–2SD - <–1SD

Mildly underweight

0

0

–1SD - +1SD

Normal WAZ

71.2

76.2

0-0

>+1SD - ≤+2SD

Possible growth
problem

19.7

11.0

0-0

>+2SD - ≤+3SD

Possible growth
problem

1.5

4.8

0-0

<–3SD

Severely wasted

1.5

0

0-0

–3SD - <–2SD

Wasted

3.0

4.8

0-0

–2SD - <–1SD

Mildly wasted

0

0

–1SD - +1SD

Normal WHZ

87.9

88.8

0-0

>+1SD - ≤+2SD

Possible risk of
overweight

4.6

4.8

0-0

>+2SD - ≤+3SD

Overweight

3.0

1.6

0-0

Z-score classification
HAZ WHO classification

WAZ WHO classification

WHZ WHO classification

BMI/A z-score WHO classification
<–3SD

Severely wasted

1.5

0

0-0

–3SD - <–2SD

Wasted

3.0

0

0-0

–2SD - <–1SD

Normal

0

0

–1SD - +1SD

Normal BMI/A

80.3

85.7

0-0

>+1SD - ≤+2SD

Possible risk of
overweight

9.1

12.7

0-0

>+2SD - ≤+3SD

Overweight

6.1

1.6

0-0

HAZ = height-for-age z-score; WAZ = weight-for-age z-score; WHZ = weight-for-height z-score;
BMI/A = body mass index for age; WHO = World Health Organization; SD = standard deviation.

Table 2. Vitamin A status of children at baseline and post intervention
E group

C group

Serum vitamin
A concentration
categories

Baseline, %
(N=13)

Post, %
(N=23)

Baseline, %
(N=26)

Post, %
(N=38)

Vitamin A
deficiency

<100 µg/L

7.7

-

-

-

Marginal vitamin
A status

100 - 199.9 µg/L

38.5

-

30.8

Adequate status

200 - 299.9 µg/L

53.9

30.4

53.9

5.3

Normal/wellnourished status

≥300 µg/L

-

69.6

15.4

94.7

Serum vitamin A
categories
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Table 3. Iron status children 3 - 5 years, pre and post intervention
E group
Iron indicators

C group

Serum concentration

Baseline (N=17), %

Post (N=29), %

Baseline (N=26), %

Post (N=40), %

Depletion

<5.0 µmol/L

5.9

3.5

-

2.5

Adequate

5.0 - 16.7 µmol/L

88.2

75.9

88.5

65.0

High

>16.7 µmol/L

5.9

20.7

11.5

32.5

Adequate

7 - 140 ng/mL

100

96.6

96.2

100

High

>140 ng/mL

-

3.5

3.9

-

Adequate

1.5 - 3.5 g/L

94.1

96.6

100

97.5

High

>3.5 g/L

5.9

3.5

-

2.5

Low

<17%

5.9

3.5

-

2.5

Adequate

17 - 42%

94.1

96.6

100

95.0

High

>42%

-

-

-

2.5

Serum iron

Serum ferritin

Serum transferrin

Transferrin saturation

access to clean, safe water, as they still use water from rivers, dams
or lakes.
In the current study, stunting, underweight and wasting (95%
CI 0 - 0) did not change in either group after implementation of
the NEIP, which was implemented for a period of 1 year. A similar
observation was made in the study undertaken in the capital city
of Anhui Province in China, where height for age and weight
for age did not improve significantly after implementation of a
nutrition education intervention that was implemented for 1 year
by trained nutrition graduates and research assistants.[24] Contrary
to these findings, Ghoneim et al.[25] found that the number of
children aged 2 - 5 years from three daycare centres in Alexandria,
Egypt, who were stunted and wasted decreased significantly after
1 year of implementing health education among the parents. The
most obvious reason for the marked improvement in the study by
Ghoneim et al.[25] was the provision of two meals and fruit snacks
per day. The NEIP in this present study was implemented by one
person over a period of 1 year, while the study by Ghoneim et al.[25]
included higher coverage since it was implemented by two or more
people over 2 years. In addition, the current study did not include
food supplementation.
Before intervention, more than 50% of children had an adequate
vitamin A status; after intervention, the majority of children in
both the E and C groups had a normal to good vitamin A status.
The national vitamin A supplementation programme that was
implemented at the same time as this intervention may have
affected vitamin A levels, and this is most probably the reason why
improvement occurred in both the E and C groups. As far as iron
status was concerned, all of the parameters of iron status indicated
that the majority of children had adequate iron status, even before
intervention. The national food fortification programme could
possibly have had an effect on the results. Furthermore, because the
sample of children on which blood could be drawn was so small,
these results should be interpreted with caution.

Conclusions

The NEIP did not have a significant effect on anthropometric
nutritional status and micronutrient status of children, as there was
no change observed in these parameters after intervention. Lack of
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improvement may be attributed to the fact that the majority of children
had normal nutritional status (anthropometric and micronutrient)
at baseline, leaving little room for improvement. The relatively short
intervention period could also not have allowed enough time for
significant physiological change in nutritional status to occur.

Recommendations

The NEIP developed in the present study can be adapted to include
the use of media that can increase coverage. Future studies should
develop nutrition intervention strategies only after the collection
of baseline data in order to address the identified needs of the
community being studied.
Acknowledgements. We would like to thank the National Research
Foundation, the University of Venda and the Department of Science and
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