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ABSTRACT

The nutritional status of children is a valuable indicator of health status and can
indicate inequalities in health faced by the populations. The preschool period is the
critical stage of active development and growth of physical, social, and mental well-
being of children. Children eating patterns and food preferences develop over a lifetime
and are influenced by family, ethnicity, and social environment. The purpose of the
study was to do a comparative analysis of the nutritional status of children aged 2 to 5
years attending early childhood development centres in South Africa. A quantitative
descriptive design was used to assess the nutritional status of 872 children attending
preschool in the Soshanguve, Moretele, and Makhuduthamaga areas, and data was
collected using a structured, researcher-administered questionnaire. The variables
collected were age, sex, weight, height, mid-upper arm circumference. Gender and age-
specific BMI cut-off points were used to determine the nutritional status. The study
sample consisted of 872 preschool children, of which 422 (48%) were males, and 450
(52%) were females. The prevalence of overweight; obesity, and undernutrition were
7.7%, 3.4%, and 3.2%, respectively. The findings of this study showed that in all ECDs
areas, most of the male children had normal weight. In this study, the age of children
(p=0.007), as well as ECDs area (p=0.000), influenced the BMI of the children
(p=0.007), and that overweight was higher amongst older children, 4 & 5 years from
rural ECD area. The prevalence of overweight amongst children was 4.2%
(Soshanguve), 9.3% (Moretele), and 9.6% (Makhuduthamaga), and the prevalence of
underweight amongst children was 3.9% in Soshanguve, 2.7% in Moretele, and 3.1% in
Makhuduthamaga. The prevalence of underweight was higher in urban ECD areas as
compared to ECDs in rural areas. In this study, overnutrition was more prevalent as
compared to undernutrition. Therefore, there is a need for nutritional intervention
which promotes a healthy lifestyle in preschools.

Key words: Weight, height, preschool children, nutritional status, overnutrition,
undernutrition
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INTRODUCTION

Early childhood is a critical stage of active development and growth of children's
physical, social, and mental well-being [1]. Lack of nutritious foods during childhood
stage can lead to poor health and inadequate learning — undernutrition, stunting, and
wasting, leading to failure in mental and physical growth and reduced schooling and
productivity afterward. At the same time, adequate nutrition is essential for children to
achieve their full developmental potential [2].

Undernutrition affects the nutritional and health status of children, with long-term
consequences such as low productivity as well as being economically costly; it is also
linked to low intellectual capacity, delayed mental development and growth delays [2].
Health, nutrition, responsive caregiving, and early learning; are essential for nurturing
care for children to reach their developmental potential [3]. Growth is a critical
indicator of a child's health, and the WHO identifies growth assessment as the best
single measure to define a child's nutritional status and health. Therefore, failure to
grow at an appropriate rate may be associated with a primary growth disorder,
infections, or poor nutrition [4].

Early Childhood Development centres (ECDs) play a crucial role in malnutrition
prevention and serve as a community engagement platform where nutrition
interventions can be intensified to improve and manage the nutritional status of
children, to reduce the risks of adverse effects that may hinder growth and development
in children [3,4]. Most children between ages 2 and 5 years attend ECDs, spend most of
the day in these centres, and consume most meals, such as breakfast, lunch, and the
afternoon snack provided. Thus, ECDs are expected to improve and maintain healthy
nutritional status by providing nutritious meals for optimum nutrition and promoting
rapid growth and development in children [4].

Globally, each year undernutrition, fetal growth restriction, stunting, wasting, and
micronutrient deficiencies result in about 3,1 million deaths of children younger than
five years [4]. Globally, more than 43 million children under the age of five years were
overweight in the year 2017, with the highest prevalence of childhood obesity reported
in developed countries such as Canada, the USA, Greece, and many European countries
due to excessive intake of ultra-processed foods as well as a sedentary lifestyle [5]. If
effective nutrition intervention programs are not implemented, the numbers were
estimated to reach 60 million in 2020 [6]. The World Health Organization reported that
149 million children under age five years are stunted while 49 million were wasted
worldwide in 2019[7]. While in Bhutan, a developing country in South Asia, children
under five years experienced double the burden of malnutrition, with undernutrition
and overnutrition being 5% and 6%, respectively [8].

Sub-Saharan African countries have the highest number of undernourished children
(336 million) compared to other developed countries [5]. In Tanzania, undernutrition,
weak growth, stunting, wasting, and micronutrient deficiencies were the leading causes
of almost half of deaths among children under five [12]. The prevalence rate of
underweight and stunting in children under five years in sub-Saharan countries was
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reported as 13.2% in Lesotho, 13.4% in Namibia, while 28.7% in Nigeria, and 25.7% in
Burkina Faso. A Tanzanian study reported that 19% of children between 2 -5 years
were at risk of malnutrition while 3% were moderate acute malnutrition [13] while in
Mozambique, the prevalence rate of stunting, underweight, wasting was reported as
51%, 13% and 5% respectively [14]. Undernutrition in developing countries in Sub-
Saharan Africa is common and mainly attributed to food shortages, food insecurities,
inadequate food access, financial constraints, infectious illnesses, and insufficient
health care services access [13,14].

Additionally, in Africa, the number of children under the age of 5 years with
overweight increased from 6.6 million to 9.5 million by 2018, and the prevalence of
overweight and obesity is 4.9% [13]. However, the prevalence of overweight and
obesity in children varies within countries, as some are more affected than others; for
example, in South Africa and North Africa, the prevalence of overweight and obesity is
13% and 10.6%, respectively [14]. While in Sierra Leone & Malawi, the prevalence of
overweight and obesity amongst children under five years is 16.9% and 16.2%,
respectively. Urbanization, industrialization, lack of access to affordable foods,
sedentary lifestyle, and environmental factors were risk factors for childhood obesity in
Africa [13].

In South Africa, Gauteng Province, stunting was more prevalent amongst children
attending health care services and may be attributed to the low socioeconomic status of
the mothers [15]. Also, the prevalence of overweight and obesity among children aged
2-5 years in South Africa was higher than the global average of 6.1% in 2016 [16].
Furthermore, overweight and obesity among children were found to be higher in urban
settings as compared to rural settings [15]. Malnourished children are susceptible to
infectious diseases such as pneumonia, diarrhoea, malaria, measles, diarrhoea, non-
communicable diseases (NCDs), and HIV/AIDS, leading to death [13,14,15,16].
Consequently, the reported stunting in children may lead to changes in the immune
system, subsequently putting children at risk of frequent infections such as respiratory
and gastrointestinal growth failures, and such children are more likely to die [13].
Overweight and obesity lead to a burden of non-communicable diseases such as type 2
diabetes, asthma, fatty liver disease, cardiovascular disease, high cholesterol, sleep
apnea, glucose intolerance, and insulin resistance [16]. Furthermore, excess weight gain
in childhood increases to a longer duration as children grow; it also affects children's
physical, mental, and health status [15,16].

The WHO [10] estimated the economic cost of obesity globally to be between 2-7% of
total healthcare costs per year. In South Africa, obese children have high care costs of
10-21% more than children with normal weight [17]. The higher health care cost
amongst overweight and obese children compared to children with normal weight were
also reported by a study done in Sydney [10]. Preventing childhood obesity reduces
health care costs and economic burden as it improves the quality of life by preventing
chronic diseases that can occur later in life [10].

Most preschool children worldwide consume high energy-dense foods and fewer
vegetables, leading to an increased risk for overweight and obesity [18]. Furthermore,
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high energy-dense snack intake among preschool children is associated with
overweight and obesity in children [19]. Energy-dense, nutrient-poor, high sugar, high
salty snacks, and sugar-sweetened beverages (SSBs) contribute to overweight and
obesity in children [20]. The nutritional status of children may be influenced by the
food ration scales and the type of food items consumed. Also, high consumption of
snacks and SSBs may contribute to overweight and obesity and growth delays in
children under the age of 5 years [19,20].

In South Africa, ECDs menus in Kwazulu Natal and Limpopo provinces were
inadequate, as they did not meet 60% daily requirements of nutrients as recommended
by Department of Social Services ECD guidelines [21, 22]. The menu inadequacies
were due to insufficient funding of R9-R12 per day per child. Furthermore, in Vhembe
district (Limpopo province), ECDs menus in Vhembe district preschools lacked various
foods and did not meet children's daily needs due to financial constraints and untrained
staff [22]. In addition, urbanization is linked with increased consumption of processed
foods high in energy, fat, and refined sugars, which eventually lead to excessive calorie
intake and obesity [23]. Furthermore, children in rural areas consume limited variety
and inadequate fruits and vegetables compared to children in urban areas [22,23] -
contributing to insufficient intake of vitamins, minerals, and other essential nutrients
and can lead to undernutrition and overweight children.

In Korea, a 10-week nutrition education program that included lessons on food groups,
a balanced diet, and the importance of drinking water was implemented in ECDs. The
intervention led to increased intake of fruits and vegetables and less consumption of
energy-dense foods and snacks, preventing obesity amongst children [24]. However, in
Germany, the intervention used for obesity prevention amongst preschool children
included health games, nutrition education, and physical activities. After four weeks of
implementation, there were no changes in children's weight status due to a lack of
commitment to the intervention program [25]. The authors [26] implemented a
multicomponent intervention program (entailing nutrition education to caregivers and
children and sending daily mobile health-promoting messages) in Tunisia. Post-
intervention found that the program did not impact reducing overweight and obese
children [26]. In South Africa, Nutritional Guidelines for ECDs (which provide food-
based standards) were launched in 2018 to improve the nutritional status of children
attending ECDs. However, no studies were found in South Africa that reported
implementing these guidelines by ECDs.

Most studies on the nutritional status of children 2-5 years were conducted in registered
ECDs. Early Childhood Development centres provide an excellent environment to
promote healthy eating and physical activities, and nutrition education [27]. The
assessment of the nutritional status of preschool children is critical to identify children
who require nutrition intervention to improve their health and well-being [28].
Therefore, the purpose of the study was to do a comparative analysis of the nutritional
status of children attending early childhood development centres in Gauteng, the North-
West, and Limpopo.
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MATERIALS AND METHODS

Using a quantitative descriptive design, data was collected from a sample of 872
children between the ages of 2- 5 years in ECDs registered with the Department of
Social Services in three provinces of South Africa, namely; Gauteng (Soshanguve),
North West (Moretele) and Limpopo (Makhuduthamaga) to determine their nutritional
status. A Cluster sampling strategy was used to select ECDs that participated in the
study in the selected provinces. In Soshanguve, an urban area, there are 11 municipality
sections; therefore, the ECDs were grouped according to their sections which was 11
clusters. In Moretele, a rural area, there are 4 municipality sections; therefore, the
ECDs were placed according to their sections. In Makhuduthamaga, a rural area, there
were 3 municipality sections; therefore, the ECDs were grouped according to their
sections which was 3 clusters. After clustering of ECDs, simple random sampling
technique was applied by writing the names of all ECDs on a paper, thereafter, all the
names were placed in a bowel and mixed thoroughly. The researcher was blind-folded
and picked the number of ECDs which were included in the study in each province.

Data Collection

Data was collected within two months in all the areas (Soshanguve, Moretele, and
Makhuduthamaga). The researcher trained fieldworkers in the different provinces to
take anthropometric measurements. After obtaining the ethical clearance for the study,
i.e., two months before the study commencement, the research team consisting of the
researcher and the supervisors visited the study sites to meet with the ECDs
management to recruit ECDs interested to participate in the study. A convenience
sampling, where all children who met study criteria were available during data
collection day, and whose parents had completed consent forms and were willing to
participate, was used to select participants. The researchers collected data in the private
room allocated by the ECDs, where children entered one at a time to take
measurements. Measuring equipment such as an electronic scale and HM 200P
stadiometer were placed on a flat surface and were calibrated with 1kg weight before
each measurement. The participant's gender and age were recorded on the data
collection tool. Weight and height measurements were taken according to Standard
Operating Procedure (SOP) in light clothing and without shoes, to nearest 0.1kg,
0.1cm, respectively. Body mass index (BMI) in kg/m? was calculated from the
measured height and weight and recorded. Children's BMI percentile value which is
gender and age-specific (41), was used to classify the nutritional status of children as
follows: Underweight: < 5" percentile; Normal or healthy weight; 5th percentile to less
than the 85th percentile; overweight: 85th to less than the 95th percentile; Obese: 95th
percentile or greater.

Data Analysis

Data collected was entered on an excel sheet and exported to the Statistical Package for
Social Sciences (SPSS) version 23 for analysis. Descriptive statistics were used to
describe the participants’ characteristics, and the chi-squared t-test was used to
determine the relationship between BMI and the nutritional status of children.
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Ethical approval

The study was approved by the School of Health Care Sciences Research Committee
(SHCSRC) and an ethical clearance certificate referenced (SMUREC/H/97/2019/PG.)
was issued by the Sefako Makgatho University Research Ethics Committee
(SMUREC). In addition, permission to conduct the study was granted by the South
African National Department of Social Services, Limpopo, Gauteng, and North West
province, and consent was obtained from the principal and parents of children
according to the Helsinki Declaration. Measurements procedures were explained to the
caregivers, parents, and children before the commencement of data collection.

RESULTS AND DISCUSSION

Participant’s characteristics

The total sample consisted of 872 preschool children aged 2- 5 years, of which 422
(48%) were males, and 450 (52%) were females (Table 1). The mean age of the total
sample was 2.90 (0.92 SD), mean weight was 14.44 (2.77 SD), mean height was 98.5
(8.10 SD), mean BMI was 14.86 (2.21 SD).

BMI of male children aged 2-5 years
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Figure 1: BMI classifications for male children in Soshanguve, Moretele, and
Makhuduthamaga ECDs

Figure 1 above indicates that in Soshanguve ECDs, the majority of male children, 8
(90%) aged two years had normal weight; 6 (10%) of children aged four years were
obese, and 4 (8.5%) of children aged five years were overweight. In Moretele ECDs,
the majority of male children 6 (85.7%) aged two years had normal weight; 9 (16%) of
the children aged four years were overweight, and 2(4%) of the children aged five years
were overweight. In Makhuduthamaga ECDs, the majority of male children 17 (89.5%)
aged two years had normal weight; 4 (10.2%) of the children aged three years were
overweight; 3 (6.2%) of the children aged four years were overweight.
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The findings of this study showed that in all ECD areas, most of the male children were
of normal weight. Furthermore, the results also show that male children within the age
group 2 and 4 years in Moretele were overweight, and some of the 3-year-old male
children were underweight (Figure 1). In terms of overweight and obesity, this is the
age at which most children are enrolled in ECDs and are already eating various foods
that are not necessarily healthy. A Cape Town study reported that the overweight rate
was higher among preschool children from urban areas than children from other
settings, which may be due to low physical activities and consumption of high-energy
foods [17]. On the contrary, according to the South African Demographic and Health
Survey (2016), undernutrition was the most prevalent and mostly in rural areas and
higher in boys than girls due to low purchasing power and consumption of non-
nutritious diet [29]. This was in contrast to a study done in Afghanistan, which reported
prevalence of underweight for children under the age of 5 years as 30% in children due
to poverty and food insecurities, due to the type of complementary foods introduced
[9]. A Nigerian study also reported the prevalence of underweight amongst preschool
children (4 years old) in urban areas, which was credited to poverty, food insecurity,
and rapid growth [30], while another Nigerian study reported a peak of undernutrition
at three years [31]. Therefore, during growth monitoring in the clinics, children's
nutritional status should be monitored and ensure that healthy eating is discussed with
caregivers for all ages, primarily 2- 5 years.

Interestingly, underweight was observed only among male children in the study. A
South African study reported that underweight was higher in boys in rural areas [32].
The prevalence of undernutrition found among male children in Makhuduthamaga was
consistent with the findings from other studies done in Tshwane, South African and Sri
Lanka preschools which reported that male children were most likely to be underweight
as compared to the female children because male dietary requirements are higher [15,
33]. However, this was in contrast to a Nigerian study that reported no difference in
gender for the nutritional status of preschool children; due to similar feeding practices
amongst children, there was no gender discrimination [1].

The double burden of malnutrition was also reported by the study done in Afghanistan,
a developing country, the prevalence of undernutrition and overweight for children
between 2-5 years as 5% and 15% respectively [9]. In Australia, a developed country,
more than 28% of children under five were overweight and obese, attributed to
increased energy, fat intake, and lack physical activities [10]. As a result of unhealthy
eating practices and low physical activities, the rate of overweight and obesity is
increasing amongst children 2-5 years in both developed and developing countries;
additionally, in developing countries, undernutrition and obesity are being reported as
increasing public health problems amongst children [8].
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BMI of female children aged 2-5 years
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Figure 2: BMI classifications for female children in Soshanguve, Moretele, and
Makhuduthamaga ECDs

Figure 2 above indicates that in Soshanguve ECDs, the majority of female children
aged two years, 16 (88.9%) were normal weight; 6 (9.9%) of children aged four years
were overweight, and 6 (9.2%) of children aged five years were overweight. In
Moretele ECDs, the majority of female children 7 (91.6%) aged two years were normal
weight; 5 (10%) of children aged four years were overweight, and 6 (13%) of children
aged five years were overweight. In Makhuduthamaga ECDs, the majority of female
children 11 (91.6%) aged two years were normal weight; 4 (11.9%) of children aged
three years were overweight and 6 (11.1%) of children aged four years were
overweight.

The findings show that most female children were normal weight in all age groups and
ECD areas. However, most female children aged two years in Soshanguve, three and
four years in Moretele, three and four years in Makhuduthamaga were overweight.
(Figure 2). A South African study reported that overweight and obesity were higher in
girls in urban areas than in rural areas [32]. However, the findings show that most
female children were normal weight, similar to that of a study conducted in Limpopo,
South Africa, which reported that most children aged two years had good nutritional
status [34]. The assumption is that these female children were breastfed until the age of
2 years, with appropriate food items introduced and regular visits to primary health care
clinics for immunization and growth monitoring.

Despite most children having normal weight in the study, overweight and obesity
among the children were still prevalent. Similarly, a study conducted in Mpumalanga
and Gauteng provinces in South Africa reported a 12% prevalence of overweight
among children under the age of five years, and this was attributed to energy-dense
foods and lack of variety in the children’s diet [35]. Even though overweight and
obesity rates are lower in the study, over nutrition in children is of concern as the South
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African Demographic and Health Survey (SANHANES) 2016 reported the prevalence
of childhood over nutrition for children under that age of 5 years at 13 % [29] and this
was reportedly higher than the global average of 6.1% in 2016 [16]. A Nigerian study
reported a prevalence of overweight as 7.7 % amongst preschool children [31], while
another study in China reported prevalence of overweight (8.4%) and obesity (3.1%)
among preschool children in China [24]. The over nutrition may be attributed to high
energy-dense foods, sedentary lifestyles such as watching T.V. and eating fewer
vegetables and fruits [1,17]. In South Africa, energy-dense foods such as fat cakes,
cookies, candy, and chocolate cost less per unit than fruits, vegetables, and animal
products and were consumed mainly by children in ECDs [35]. Childhood obesity is
also linked to the marketing of unhealthy foods, drinks, and non/low nutritious foods
and their ease of availability [36]. These marketing strategies contribute to the
increased rate of obesity as they lead to high consumption of the advertised food items.
The rise in the consumption of energy-dense and fatty foods and lack of physical
activity play a role in increasing the risk of overweight and obesity.

The nutritional status of children attending ECDs is most likely to be affected
compared to children who stay at home [37]. The risk of overweight and obesity in
children attending ECDs can be influenced by the menus offered. In Kwazulu Natal
and Vhembe district, Limpopo province, of South Africa, menus in ECDs were
reported to be inadequate, as they included mainly refined starch such as porridges with
low fibre foods, and did not meet 60% daily requirements of nutrients as recommended
by Department of Social Services ECD guidelines [21,22]. Therefore, even children
who come to the ECDs at a normal weight will be at risk of overweight and obesity in
the long run. Additionally, the prevalence of overweight and obesity might differ in the
informal ECDs not registered with the Department of Social Development as they do
not receive government funding. These ECDs rely on parents paying fees to ECDs,
which might lead to a lack of nutritious meals. According to the South African Food-
Based Dietary Guidelines Report, children consume low nutrient, high energy-dense
foods, contributing to mortality and morbidity; therefore, nutrition during early years is
critical [38].

The prevalence of underweight in this study was low (3%), this is in line with the South
African Demographic and Health Survey (2016), which reported underweight at 3% in
the Eastern Cape and a national rate of 6% [29]. The low underweight rate of preschool
children in this study is in contrast with another South African study, which reported an
underweight rate of 20.5% among ECD children in Tshwane district [15] and a
Nigerian study which reported 21% underweight amongst ECD children [30].
Undernutrition in children is associated with nutritional deprivation, food insecurity,
lack of variety of foods and household poverty [32].

The nutrition intervention in ECDs can promote healthy eating and the adoption of a
healthy lifestyle. Proactively, preventing childhood obesity reduces health care costs
and economic burden as it improves the quality of life by preventing chronic diseases
that can occur later in life [13, 14, 39]. Preschool children need foods with good
nutritional value for growth and development and it is the period of developing food
choices leading up to adulthood, while parents shape children early experiences with
food and also provide environment as well as genes [40].
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The relationship between BMI, age, ECD area, and gender

In this study, it was found that age influences the BMI of the children (p=0.007)
(Figure 2). Overweight prevalence was higher amongst older children (four & five
years); this may be due to increased intake of saturated fats, exposure to poor diets, and
lack of physical activities. Therefore, caregivers must be educated on the importance of
healthy eating and physical activities for the growth and development of children, and
nutrition education on healthy eating and physical activities should be done regularly in
the ECDs [40].

In this study, it was also found that the ECD area (p=0.000) influenced the BMI of the
children. For example, Makhuduthamaga, a rural area, had a high prevalence of
overweight children than Moretele (rural area) and Soshanguve (urban area). Similarly,
a study done in Oklahoma ECDs reported that children from rural preschool are 25%
higher at risk of overweight than other settings; this may be exposure to energy-dense
foods that lack variety. Therefore, children should be offered nutritious meals which
ensure proper growth and development. The increasing prevalence of overweight and
obesity in ECD children was also reported in other developing countries because of
changes in diet patterns such as westernized ones, adopting a more sedentary lifestyle
with less physical activity and less sleeping duration amongst preschool children [37].

The scope of the study was to examine the nutritional status of children attending ECDs
in 3 provinces of South Africa. Limitation of the study is that the sample analysed is
not a representative of all ECDs in Soshanguve, Moretele and Makhuduthamaga, as
some children attend ECDs in private ECDs not subsidised by Department of Social
Services which were not included in the study. Other factors that are associated with
childhood obesity such as child eating characteristics such as food responsiveness or
food phobia, children sleep durations, genetics as well as maternal factors were not
investigated. Because of the above-mentioned limitations, the results of the study
should not be generalized to the wider population, but should be interpreted only in the
context of the children and caregivers in ECDs listed in the study.

CONCLUSION

The study highlights the burden of overnutrition and undernutrition amongst children
aged 2-5 years in South African preschools. Therefore, assessment of the nutritional
status of children attending ECDs is crucial, to be able to identify children at risk of
malnutrition and to prioritize allocation of resources in the different areas. Nutritional
screening of children in ECDs by health care workers during community outreach
programmes is recommended at least twice a year, to identify children at risk of
malnutrition and to refer them to health facilities for further management.
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Table 1: Descriptive characteristics of participants

Age (years)
Soshanguve ECD n=325

2 years 27

3 years 64

4 years 121

5 years 135
Moretele ECD n= 284

2 years 15

3 years 67

4 years 107

5 years 95
Makhuduthamaga ECD  n=261

2 years 27

3 years 135

4 years 121

5 years 64

Gender

Males 422

Females 450
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Table 2: BMI of children, age, ECD area, and gender

Variables P-value

Not overweight  Overweight

Age of infant N % N % 0.007
2 years 54 74 19 26 73

3 years 179 88 25 12 204

4 years 297 90 34 10 331

5 years 233 88 31 12 264

ECD area N % N % 0.000
Soshanguve 292 90 33 10 325

Makhuduthamaga 209 80 52 20 261

Moretele 262 92 24 8 286

Gender N % N % 0.818
Male 369 87 54 13 423

Female 394 88 55 12 446
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