
Page 1/13

Effects of an Indigenous Food Diet on Nutritional
Outcomes for Under-Five Children in Early
Childhood Development Centres, Limpopo Province,
South Africa: A Pretest-Posttest Quasi-Experimental
Study
Gundo Nepfumbada  (  gmalis30@gmail.com )

University of KwaZulu-Natal College of Health Sciences https://orcid.org/0000-0002-1476-2482
Boikhutso Tlou 

University of KwaZulu-Natal College of Health Sciences
Tivani Phosa Mashamba-Thompson 

University of KwaZulu-Natal College of Health Sciences

Research article

Keywords: Indigenous food diet, Early childhood development, under-�ve children

Posted Date: February 15th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-234368/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-234368/v1
mailto:gmalis30@gmail.com
https://orcid.org/0000-0002-1476-2482
https://doi.org/10.21203/rs.3.rs-234368/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/13

Abstract
Background: Access to an adequate diet is a key criterion for improving nutritional status. Indigenous
food (IF) can play a big role in improving dietary variety in rural populations. The aim of the study was to
assess the effectiveness of an IF diet for under-�ve children in Early childhood development (ECD)
centres.

Method: A one-group pretest-posttest experimental design study was undertaken in three ECD centres
from three different villages of Sekhukhune district, the former Fetakgomo municipality, in Limpopo,
South Africa. An IF diet intervention was implemented for a period of six months with 253 children aged
0-5 attending three ECD centres. Anthropometric measurements were taken pre-introduction of an IF diet
and post-intervention. The dependent sample t-Test was used to compare the pre- and post-
anthropometric measures, and a p-value<0.5 was deemed statistically signi�cant.

Results: Signi�cant improvement in the nutritional outcomes of the participating children were recorded, a
majority (50%) of who were aged three. The study showed signi�cant differences in pre- and post-
anthropometric measurements for weight p<0.0001 and Mid-Upper Arm Circumference (MUAC)
(p=0.002), whilst there was not any signi�cant difference on pre- and post-height measurements
(p=0.857).

Conclusion: The adapted IF diet is shown to be effective for the nutritional outcomes of children and can
be used to promote the use of IF and address nutritional de�ciencies amongst under-�ve children in
Limpopo, South Africa.

Background
Due to its health bene�ts, Indigenous food (IF) plays an important role in people’s diets. Adequate intake
of fruit and vegetables has been related to a reduced risk of many non-communicable diseases
worldwide (1). Several studies conducted in Sub-Saharan Africa on the bene�ts of their intake has on
nutrition reported that IF is a major source of nutrients, essential for proper growth and development of
children and useful in treating micronutrient de�ciencies (1–4). A 2014 quasi-experimental study
conducted by Masuda in Zambia on the effectiveness of spirulina in child malnutrition revealed the
effectiveness of its consumption on improving nutritional status, linear growth and addressing severe
stunting in children (5). However, under nutrition persists, especially in rural Sub-Saharan Africa where
one in three children are chronically malnourished and micronutrient de�ciencies prevail (6). According to
a 2018 Global Nutrition report, about a third (30,3%) of school-aged children do not eat any fruit daily (7).
The same report revealed that in Africa 40% of children are stunted, 27% are wasted and 24% are
overweight (8). The 2019 United Nations Children’s Fund (UNICEF) report revealed that one in three under-
�ve children are not growing well. This is despite the national development plan (NDP 2030) target to
eradicate micronutrient de�ciencies through nutrition interventions for children (NDP 2030). Provision of
adequate, diverse and nutritious food at an early age is crucial for malnutrition prevention (9).
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South Africa experiences a malnutrition burden among its under-�ve population, showing that
micronutrient de�ciency is still rife despite concentrated efforts to curb it (10). Coinciding with the burden
of under nutrition is the increasing prevalence of overweight and obesity as well as diet-related non-
communicable diseases (11). Some studies show that the diet given to children in most South African
rural areas lacks variety and falls short of recommended quantities of fruit and vegetables and other
protein-rich food, resulting in poor nutrition (6, 12). It is important to note that a decline in the dietary use
of IF and its replacement with westernized fatty foods has been linked to the increase in micronutrient
de�ciencies (13). The South African Food Based Dietary Guidelines (FBDG) report that in South Africa
diets given to children are energy dense from highly processed, micronutrient-poor convenience foods
and contribute to mordility and mortality (10).

Poor feeding practices with insu�cient quantity and inadequate quality of nutritious food is a threat to
the health and nutrition of children (14). This is contrary to the FBDG recommendation of daily
consumption of a variety of fruit and vegetables among children (10). Verstraeten et al. (2014) also
reported that taste and preparation methods of IF have an important impact on preference and
consumption of IF among children (15). Indigenous knowledge is fast eroding and the skills of
preparation, preservation, processing and storage of IF are diminishing (16). Given this loss of knowledge,
preference for ready-to-eat-food has grown and is a signi�cant barrier to healthy eating (15).

Food insecurity continues to put children in a vulnerable state of poor nutritional outcomes due to
inadequate diets (17). Improving food security and improving nutrition is at the heart of the Sustainable
Development Goals (SGDs) Food and Agriculture Organization (FAO, 2016B); SDG 2 seeks to end hunger,
achieve food security, improve nutrition and promote sustainable agriculture; SDG 3 aims to ensure
healthy lives and promote well-being for all ages (18). It is a challenge to achieve SDG 2 and 3 without
addressing nutrition (Global report 2019). The UNICEF child and nutrition report, 2019, showed that
poverty is at the heart of malnutrition; diets of poor people are missing whole grains, fruit and vegetables
and omega-3 fatty acids. In 1995, the FBDG became part of the FAO/World Health Organisation (WHO)
strategy to promote appropriate diets through recommendations of optimal dietary patterns and healthy
lifestyles (10). Though the FBDG recommendations were made, little is known of their successes and
failures (10). Furthermore, the analysis of sustainable diets and food systems has predominantly
focused on high-income countries and overlooked the relevance of resource-limited settings (11). Given
this background, our study seeks to assess the effects of an IF diet on nutritional outcomes for under-�ve
children in rural ECD centres. Implementation of this diet will promote and scale up the frequent use of IF
in rural ECD centres. This dietary menu will ease �nancial burdens for food for both ECD centres and the
Department of Social Development, responsible as funders, as IF is less expensive and accessible.

Methods

Study design and population
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This study employed a group pre- and post-experimental design to address the research objective.
Anthropomentric measurements (height, weight and MUAC) were collected at baseline for children aged
under �ve and an IF diet intervention was implemented for a period of six months, and post-intervention
measurements were then taken for the children. The study population included children aged under �ve in
three ECD centres in the former Fetakgomo municipality. According to the Statistics South Africa
community survey in 2016, Sekhukhune district had a population of approximately 1 169 762, with
Fetakgomo municipality at 96 668 people, and children below the age of �ve accounting for over 11,03%.
Fetakgomo-Tubatse is one of the four municipalities in the Sekhukhune district and is the biggest,
accounting for 42% of the geographic area with villages scattered throughout, containing over 2200
indigenous plant and animal species. There are approximately 95 funded ECD centres in the former
Fetakgomo municipality.

The study was conducted in Fetakgomo-Tubatse municipality, Sekhukhune district, which is located north
of the N4 highway to Middleburg and east of the N4 highway to Polokwane, Limpopo province in South
Africa. It covers 4550 square kilometers in size. Sekhukhune is one of the �ve districts in Limpopo with
53% of severely food insecure households (1). Agriculture is the most important source of income
followed by social grants, with most families classi�ed as poor or indigent (2). A majority of commercial
farmers depend on irrigation systems for farming due to shortages of water and poor rainfall distribution
(3).

Simple random sampling was used to select three ECD centres from Fetakgomo-Tubatse municipality. All
children from the three ECD centres whose parents gave consent to participate and met the inclusion
criteria were included in the study. A total of 253 children were included at baseline, and post-intervention,
250 children were available for post-test measurements, with three children lost to follow-up due to
school migration.

Data collection
Parents of children accessing the three selected ECD centres gave written consent for their participation
in the study. Visits were conducted to ECD centres for measurements to be taken on each child, done by
the researcher, researcher assistant and a dietician. Anthropometric measurements were taken at baseline
and post the intervention on every child. The researcher assistance conducted visits twice a month to the
ECD centres to ensure compliance with the IF diet, which was provided to the ECD centres on a monthly
basis by the researcher, with some food items procured through funding by the Department of Social
Development.

Nutritional status
The four study anthropometric parameters (height, weight and MUAC) of under-�ve children were
measured using the WHO recommended standard measuring equipment. This study used three indicators
to assess the nutritional status of under-�ve children pre- and post-intervention: height-for-age z-score
(HAZ), weight-for-age z-score (WAZ), weight-for-height (WHZ) and mid-upper arm circumference
(MUACZ). The HAZ is an indicator of chronic malnutrition, while the WAZ and MUACZ are indicators of
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chronic, current malnutrition and malnutrition respectively. The WHO and UNICEF de�ne stunting as
children whose height-for-age z-score is below minus two standard deviations (HAZ<-2) and underweight
as those children whose weight-for-age z-score is below minus two standard deviations (WAZ<-2). If
these indicators are minus three (-3) standard deviations and below, the child’s nutritional status is
considered severe. Anthropo software, designed by the WHO, was utilized to calculate growth indicators
using the height, weight and MUAC data.

Indigenous food diet
The IF diet was co-created through a focus group discussion by ECD stakeholders and experts in
children’s diet; the manuscript on the co-creation of the IF diet is under consideration for publication
elsewhere. The menu comprised eleven varieties of IF, fruit, vegetables and mixed dishes. The study
followed the 2016 nutrition guidelines for ECD, with a recommended menu for breakfast, lunch and a
snack. It was also based on the South African FBDG, paediatric FBDG and the WHO growth standard for
children (10, 20). The diet was designed as the recommended weekly plan menu. The FBDG addresses
both dietary adequacy and prudency, and encourages plenty of and daily consumption of fruit and
vegetables to promote overall health and chronic disease prevention (10).

Implementation of the IF diet
The IF diet was presented to the parents and caregivers of the children after they signed their consent for
their participation in the intervention prior the implementation. The diet was welcomed by parents, who
suggested they also use the same diet at home and during the school holidays. The IF diet was
implemented for the period of six months and was designed to be used on the school days from Monday
to Friday. The consumption frequency of different food groups was categorized as daily, twice, and three
times a week. The diet considered the availability, accessibility, acceptability and suitability of IF to the
children. Types of IF included on the menu were mixed dishes, fruit and vegetables, and the full menu is
presented in Appendix A.

Data analysis
Data were collected and analysed using SPSS (statistical package for social sciences) version 27 and a
p-value less than 0.05 was deemed as statistically signi�cant. Frequency distribution tables and
proportions were used to summarize the demographic characteristics of the study participants. The
dependent samples-t-test was used to assess the signi�cance of the baseline and post-intervention
differences of the children’s nutritional indicators. If there was no difference between the two periods, it
implied that the child growth was according to the children’s growth curve.

Results

Socio-demographic data
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The participants ages ranged from age one to �ve and the majority of the participants were aged three
(24.8%) and four (50%). The study showed that 52% (133) were males and 48% (120) were females. The
majority of children, at 95,6%, depended on social grants as the family means of survival. The study
further showed that only 7,1% of the parents had tertiary education, with 73,9% of them with primary to
secondary education. Anthropometric measurements were taken from all children participating in the
study. The demographic characteristics of the participating children are presented in the Table 1 below.

Table 1: Demographic characteristics of the study participants

  Category Frequency %Total

Gender Male 133 52

  Female 120 48

Age (years) 1 3 1.2

  2 20 8

  3 62 24.8

  4 127 50

  5 38 15.2

Family income Social grant 242 95.6

  salary 8 3.2

Parents education No formal education 48 18.9

  Primary to secondary 187 73.9

  Tertiary education 18 7.1

Anthropometric measurements of children
Anthropometric measures were taken according to the standard methods recommended by the WHO.
Three pairs were used in the study, where �rst pair entailed the weight, second pair entailed height and the
third pair was made of MUAC. The mean and standard deviation of the pre-weight were 15.068 and
2.3234 respectively while the mean and standard for post-weight was 15.427 and 2.3646 respectively. In
terms of height, the pre-height mean and standard deviation were 0.96956 and 0.124 correspondingly
while for post-height were 1.1796 and 2.24. Concerning MUAC, the pre mean and standard deviation were
13.97 and 1.908 whereas the post were 15.35 and 7.882 respectively. Table 2 below summarizes the
descriptive statistics for the experiment results.
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Table 2
Comparison between pre- and post-results for growth indicators

  Mean N Std. Deviation p-value

Pair 1 Pre-weight 15.068 250 2.3234 p < 0.0001

Post-weight 15.427 250 2.3646

Pair 2 Pre-height 0.96956 250 .124190 p = 0.857

Post-height 1.17964 250 2.240025

Pair 3 Pre-Muac 13.97 250 1.908 p = 0.002

Post-Muac 15.35 250 7.882

The results showed that there was a statistically signi�cant difference between the pre- and post-mean
weights (p < 0.0001) and MUACs (p = 0.002), whereas height (p = 0.857) showed no signi�cant difference.
The difference between the mean pre- and post-intervention weights showed an increase in weight from
baseline. In addition to that, there was an increase in the mean height from baseline measurements, even
though it was not statistically signi�cant. There was also an increase between the mean pre- and post-
intervention MUAC measurements.

Descriptive analysis pre- and post-intervention
The average improvement in the children’s nutritional indicators and the difference between June 2019
(baseline) and November 2019 (endline) are summarised in Table 3 below. Each index is standardised
into a z-score value. The change on children’s growth post the intervention was higher as compared to pre
intervention assessment in all indicators. For example, the difference in weight were recorded, the rate of
children with normal WAZ was 98% post intervention. HAZ was at 99.2% post the intervention, in MUAC,
the rate of children at risk of acute malnutrition decreased by 17.6% post the intervention.

Anthropometric status
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Table 3
Z-score classi�cations

Z-score classi�cation Interpretation Baseline

n = 250

n(%)

End line

n = 250

n(%)

HAZ WHO classi�cation

<-3SD

-3SD-<-2SD

-2SD-<-1SD

Severely stunted (<-3SD)

Stunted (-3SD-<-2SD)

Mildly stunted (-2SD-<-1SD)

4

0

0

8

0

0

  Normal height (-1SD-+1SD)

Normal height ( > + 1SD-
≤+2SD)

0

96.8

0

99.2

WAZ WHO classi�cation

<-3SD

Severely underweight 0 0

-3SD-<-2SD Underweight 0 0

-2SD-<-1SD Mildly underweight 0 0

-1SD-+1SD Normal WAZ 98.0 98.0

>+1SD-≤+2SD Possible growth problem 2 2

>+2SD-≤+3SD Possible growth problem 0 0

WHZ WHO classi�cation

<-3SD

-3SD-<-2SD

-2SD-<-1SD

Severely wasted

Wasted

Mildly wasted

0

0

2.0

0

0

4

WAZ Normal WAZ (-1SD-+1SD)

Possible risk of overweight ( 
> + 1SD-≤+2SD)

Overweight ( > + 2SD-≤+3SD)

95.6

0

0

99.6

0

0

MUAC Risk of acute malnutrition
(12.5 cm-13.5 cm)

Indicates child is well
nourished (≥ 13.5 cm)

37.6

64.2

20

80
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Z-score classi�cation Interpretation Baseline

n = 250

n(%)

End line

n = 250

n(%)

HAZ = height-for-age

MUAC = mid-upper arm
circumference

WAZ = weight-for-age WHZ = weight-
for-height

WHO = World Health
Organization

SD = standard
deviation

Discussion
The �ndings of this study reveal that an IF diet has an effect on the nutritional status of under-�ve
children attending ECD centres in rural Limpopo. Improvements were observed in all nutrition indicators.
According to a UNICEF report, nutrition is central to children’s growth and development and is key in
meeting the SDG’s (21). The majority of children from the current study were growing as expected in
accordance with the WHO standard growth chart for children in all indicators (4). The majority were found
to have adequate nutritional status and very few were at risk of acute malnutrition and overweight.
According to the FBDG, children should be given food that supports their growth indicators for improved
nutritional outcomes (22). The statistical difference in the WAZ and MUAC implies that the intervention
was effective.

The results of this study suggest that the IF diet provided to the children who participated has a positive
effect on the growth and nutritional outcomes of children. A similar observation was reported in the study
by Masuda et al., where there was signi�cant change in the growth of children in the experimental group
compared to the control group in all growth indicators (5). In the current study, the majority of children
had normal growth at baseline, but increases on both WAZ and MUAC were recorded post-intervention.
Similar �ndings were reported in a study conducted in rural Limpopo by Mushaphi et al., where an
educational nutrition programme intervention was introduced to under-�ve children and its effectiveness
was demonstrated by an improved nutritional status (12). The current study indicates that there was a
signi�cant change on all nutritional indicators. Contrary to this �nding, Mushaphi et al. found no changes
in growth indicators; stunting, underweight and wasting did not change in either group after their
intervention was implemented for one year (12). Our study showed that there was no statistical difference
in the HAZ pre- and post-intervention. However, a study conducted in Ethiopia on the effectiveness of
spirulina on child malnutrition reported that where the household dietary diversity score increases by one
food group, the child’s HAZ increases (5). It also indicated a decrease in the mean HAZ as child age
increases by one month (5).

The strength of our study is that the majority of the participating children had already been introduced to
solid foods, and it was therefore easy for them to consume different types of IF. The study implemented a
menu with IF to ensure that all participating ECD centres in the study consumed the same IF. A limitation
of this study was the loss of follow up. Some of the children who participated in the pre-intervention
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relocated and changed schools before the end of the intervention. Moreover, school holidays between
baseline and endline may have affected the results, as some children were fed foods other than IF despite
the agreement to continue with the diet at home.

Based on the above results, we would like to recommend the introduction of an IF diet in all ECD centres
in rural areas and primary schools in resource-limited settings to improve children’s outcomes. As part of
strengthening available interventions, a collaboration between ECDs and the Department of Agriculture to
implement centre-based food gardens may ensure the availability and accessibility of IF. That future
studies should investigate other interventions that can effectively scale up the use of IF to combat
nutrition de�ciencies is also recommended.

Conclusion
The IF diet had an effect on the health outcomes of under-�ve children’s nutritional status and changes
were observed after intervention. Our �ndings suggest that consistency in implementing an IF diet and
promoting frequent use of IF can improve nutritional outcomes of children. The ECD centres have a
crucial role in shaping children’s dietary behaviour and promoting the use of IF diets. Implementation of IF
diets in these centres should therefore be used as drivers to promote and scale up the use of IF for
improved nutritional outcomes of under-�ve children in rural areas.
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