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ABSTRACT

Introduction:

According to the American Dietetic Association, Child care facilities (CCFs) play an essential
role in the nutritional status of children as children typically spend 4-8 hours a day at a
facility. As a result, the meals should provide at least 50 — 60% of daily nutritional
requirements. Worldwide CCF feeding has been found to be nutritionally inadequate as
energy and most micronutrient requirements are not met by the meals provided, due to the
lack of nutrition knowledge of the caregivers. Studies have shown that with appropriate
training there has been improvement in nutritional standards.

Aim: The aim of this study was to analyse the nutritional adequacy of menus offered; and to
determine the nutritional status of children aged two to five years old in registered child care
facilities in the Inanda area.

Methodology: CCFs (n=10) in the Inanda area were randomly selected from multiple options
to participate in the study. This study was conducted on children (boys (n= 91) and girls
(n=109)) of ages two to five years old. Trained fieldworkers and teachers assisted in
interviewing parents to complete the socio-demographic questionnaire. The researcher
gathered menus and recipes for analysis, using Foodfinder Version 3 Software. The researcher
also conducted plate-waste studies to determine consumption patterns during CCF meal times.
Anthropometric measurements for weight and height were collected. In order to establish
BMI-for-age and height-for-age, the WHO Anthro Software and WHO AnthroPlus Software
were used. Ten food handlers (FHs) were interviewed by the researcher on food preparation
and serving.

Results: Most children (79.40%) originate from extended families that are female-headed.
The highest form of education attained by most caregivers in the sample is standard 10
(47.74%) and 45.73% are unemployed. Of the 54.27% employed, 64.71% are informally
employed. Most respondents (72.87%) are living on a total household income of less than
R2500. The anthropometric results of the children show very low prevalence of severe
stunting (1.74%) and stunting (5.42%). Less than halve (34.48%) of the children were at a
possible risk of being overweight, 13.79% were overweight and 2.46% obese. The top 20
foods served in CCFs in Inanda were cereal-based staples of rice and maize meal more
frequently than meat, dairy products and fruit and vegetables — all served far less frequently.

All the CCFs did not meet the 60% of daily requirements for energy, fibre, calcium and



vitamin C in foods served. The CCFs have well-equipped, designated kitchens for food
storage, preparation, serving and good hygiene practices.

Conclusion: Meals served to two to five year olds in registered CCFs in the Inanda area are
nutritionally inadequate as most facilities do not contain 60% of the daily nutrient
requirements from both daily meals served.

Recommendations: CCF owners and Food handlers should receive proper training and
retraining on food safety and hygiene and menu planning. The government should increase
the subsidy to CCFs in order to meet the nutritional needs of children in order to aid in the

alleviation of under-nutrition.
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CHAPTER ONE: BACKGROUND AND MOTIVATION FOR THE
STUDY

1.1 INTRODUCTION

In this chapter the background to the study illustrates the impact of malnutrition and poverty
on young children’s nutritional health and well-being globally, in Africa and in South Africa
(SA) nationally and locally in KwaZulu-Natal (KZN) where Inanda is situated. The chapter
also illustrates trends in child care feeding and the importance of correct child care feeding
globally and locally. The motivation to the study shows that as Inanda is regarded as a
poverty stricken informal settlement, how proper feeding at childcare facilities plays a role in
alleviating malnutrition in children if nutritional needs of children are met adequately.
Malnutrition and poverty are reported to be major contributors to health problems in SA,
especially in low income households in informal settlements; and where there is poverty,

there is malnutrition.

1.2 BACKGROUND TO THE STUDY

1.2.1. Childhood Malnutrition

Malnutrition is a pathological condition characterised by frequent infections and diseases not
only from insufficient intake of macronutrients and/or micronutrients, but also from excessive
intake of macro - and micro - nutrients characterised by obesity (Khongsdier, 2006). There is
a developing problem where SA, together with a number of other developing countries, have
to deal with both under-nutrition and the increase of obesity and non-communicable diseases
(NCD) because of excesses and deficiencies in nutrient intake (Schonfeldt and Gibson, 2009).
Malnutrition in childhood is linked to the high possibility of suffering from nutritional
deficiency diseases in adulthood. Malnutrition in children affects the learning process and
growth of the body resulting in an adult with low productivity and economic development

(lversen, du Plessis, Marais, Morseth, Hoisether and Herselman, 2011).

The United Nations Children’s Fund (UNICEF) developed a Conceptual Framework (figure
1.1) highlighting some of the causes of malnutrition and hunger in children as a foundation
for analysing, assessing and acting on nutrition problems in communities in all the countries

of the world. The causes of malnutrition vary according to location (basic causes), household

1



(underlying causes) and individuals (immediate causes) and each category influences the
other (Smuts, Faber, Schoeman, Laubscher, Oelofse, Benadé and Dhansay, 2009, Steyn and
Temple, 2008, UNICEF, 1990).

Malnutrition / Death

Manifestations

Inadequate dietary intake Disease Immediate Causes

Insufficient Health
Services/Unhealthy
Environment

Inadequate
Maternal
Child Care

Insufficient
Household Food
Security

Underlying Causes

Resources and Control: Human,
Economic and Organisational

Political and\ldeolggical Superstructure

Basic Causes

Potential
Resources

(UNICEF, 1990)

Figure 1.1: UNICEFs Conceptual Framework of the Causes of Malnutrition



Reduced food intake and illnesses can cause malnutrition in a child exposed to underlying
causes of malnutrition like household poverty, lack of education of parents, resulting in the
lack of skilled labour - hence the low socio-economic status, household food insecurity and
lack of maternal and health care. The immediate causes stem from basic causes which include
global and local structures including political factors, environmental factors like drought,
floods and infertile soil, as well as economic factors which have a direct effect on the homes
that the children come from, and are therefore causes of malnutrition in children (Saunders,
Smith and Stroud, 2011).

The post-Apartheid SA government accepted malnutrition as one of the top public health
priorities in SA (Labadarious, Steyn, Mgijimi and Dladla, 2005a, Statistics South Africa
(StatsSA), 2008) and out of 10 leading natural death causes malnutrition was number five
nationally, and ranked sixth in KwaZulu-Natal. A number of SA studies amongst children
younger than five years old show that deficiencies of micronutrients and under-nutrition
results in wasting (a low weight-for-height) and stunting (a low height-for-age) especially in
rural communities (Lesiapeto, Smuts, Hanekom, du Plessis and Faber 2011, Dannhauser,
Bester, Joubert, Badenhorst, Slabber, Badenhorst, du Toit, Barnard, Botha and Nogabe, 2000,
Smuts et al., 2009).

Globally, malnutrition contributes largely to child mortality, with under-nutrition an
underlying factor in the deaths of over 50% of children younger than five years old. The death
of about 3.5 million children is related to under-nutrition and 35% of diseases suffered by
children younger than five years of age is a result of under-nutrition (Black, Allen, Bhutta,
Caulfield, de Onis, Ezzati, Mathers and Rivera, 2008). In 2008, 93% of the 8.8 million deaths
of children younger than five years old, that occurred globally, was recorded in developing
countries within Africa and Asia, with Sub-Saharan Africa recording the deaths of one out of
seven children before reaching the age of five years old (Walton and Allen, 2011).
Continuous under-nutrition of children causes a delay and slows down the required growth
spurt into adolescence, causing the child’s biological age to lag behind the chronological age
(Steyn and Temple, 2008). The mortality rate of children younger than five years old in SA
was 61 per 1000 and 45.2 deaths for every 1000 live births and low birth weight was 8.3% in
1998 (Department of Health, 2002). In 2010 according to the Child Gauge statistics there was
a decrease to 34 deaths for every 1000 live births for infants, and 50 deaths for every 1000
children under five years old (Hall and Lake, 2011).



In 2005, the frequency of stunting in one to nine year olds in SA was 18.0%, nationally, and
15.1% for KwaZulu-Natal (KZN). In 2010 the prevalence for severe stunting was 3.0% in
KZN and 5.1% nationally (Kibel, 2010). Stunted children may become obese adults. As
stunting is a widespread anthropometric nutrition disorder that affects children in SA, it has
been observed that stunting in infancy does not improve with energy intake; as the child
grows, weight gain occurs instead of an increase in height when the child consumes more

energy food (Motswagole, Kruger, Faber and Monyeki, 2012).

Worldwide, 22 million children that are five years old and younger are overweight
(Deckelbaum and Williams, 2012). Statistics for the World Health Organisation (WHO)
European region show that despite interventions to decrease overweight and obesity in
children, overweight and obesity statistics in 2010 were on the rise as one in three children
were either overweight or obese, compared to one in four in 2008 (Humphreys and Fiankan-
Bokonga, 2013). In the United States of America (USA) 20% of pre-schoolers aged two to
five years old are overweight or obese (Larson, Ward, Neelon and Story, 2011). In 2008,
Canada had the highest rate of obesity in children as young as two year old (Lynch and Batal,
2011). The Millennium Development Goals (MDGs) report of 2013 reported that 7% of
children under five years old are overweight and one-quarter of that number lives in sub-
Saharan Africa (Hongbo, 2013).

According to Faber (2010), childhood malnutrition is common in developing countries and
SA carries the double burden of under-nutrition and high overweight and obesity statistics.
The National Food Consumption Survey (NFCS) of SA’s on one to nine year old children
shows that 21.6% of the children were stunted, underweight was 10.3%, wasting was 3.7%
and 17% was a combined figure for children that were overweight and obese (Labadarios,
Steyn, Maunder, Maclntryre, Gericke, Swart, Huskisson, Dannhauser, VVorster, Nesmvuni and
Nel, 2005b). The results of the first South African National Health and Nutrition
Examination Survey (SANHANES-1) (2012) when compared to the NFCS-2005, indicated
that in children younger than five years old stunting has increased to 21.5%, while wasting
and underweight have decreased to 2.6% and 5.2% respectively. There is an increase in
overweight of children aged two to five years old, as the SANHANES-1 presented an increase
of 18.2% from 10.6%. Obesity remained constant at 4.5% from 4.7% when compared to the
NFCS-2005 (Shisana, Labadarios, Rehle, Simbayi, Zuma and Dhansay, 2013).



1.2.2 Child Care Feeding

In SA the Child Care Act of 1983, regulation 38, provides the conditions for Early Childhood
Development (ECD) facilities for children’s meals but the payment of grants to ECD facilities
iIs managed by the Department of Social Development (DSD) (Skweyiya, 2008). The
regulation states that the place of care shall operate for a minimum of eight hours, and meals
and refreshments shall be served to the child who is present at meal times or tea times
(Skweyiya, 2008). The Children’s Act of 2005 and its regulations also enable and regulate the
provision of ECD services to young children, furthermore, the DSD also created the
Guidelines for Early Childhood Development Services (GECDS) to provide direction on how
to support the nutritional needs of young children in ECD programmes (Skweyiya, 2008). The
Director-General or an authorised person evaluates the facility, the registers and official
documents, the learning programmes and the progress in terms of nutrition and general well-
being of the children in the child care facilities (CCFs) (Skweyiya, 2008).

The South African Department of Social Development developed a range of guidelines for
early childhood development centres. The following section is an extract from these
guidelines that applies to Child Care facilities with regards to food preparation and meals

served:

Guidelines for Early Childhood Development Service (Sweyiya, 2008).

Section 6.1 Premises and Equipment

Minimum Standards:

The buildings must be clean and safe for young children. Children must be protected from
physical, social and emotional harm or threat of harm from themselves or others. All
reasonable precautions should be taken to protect children and practitioners from the risk of

fire, accidents and or other hazards.

If the same room space is used as a play room, office and kitchen, each area must be clearly
marked. The separate areas will consist of an area for play activities, an area for taking care of
sick children, and an area for food preparation. Fresh drinking water must be available for the

children.




Where food is prepared on the premises, there must be an area for preparation, cooking and
washing up. When the kitchen is in the same area as the playroom, it must be cornered off and
safety requirements must be complied with. Children must be protected from the dangers of

hot liquids and food and from fire and other cooking fuels such as paraffin.

The kitchen area or separate kitchen must also:

* Be safe and clean;

» Have adequate washing up facilities and clean, drinkable water;

* Have hand washing facilities for staff;

+ Have adequate storage space;

* Have adequate lighting and ventilation;

* Have cooling facilities for the storage of perishable food,

* Have an adequate number of waste bins with tightly fitting lids;

» Have an adequate supply of water and cleaning agents for the cleaning of equipment and
eating utensils. Cleaning agents must be kept in their original containers and out of the reach

of children.

Section 6.2 Health, Safety and Nutrition

Minimum Standards:

Children must be provided with at least one meal a day by either parents or the centre.
Children must be cared for in a responsible way whenill.

The parent or responsible family member of a child with a disability must receive information
on the services and treatment the child can access locally.

The child spends a large part of the day away from home in the centre, for this reason the

health, safety and nutritional guidelines are important responsibilities.

6.2.10

There should be a healthy environment for the children and staff.

The centre should be cleaned at least once a day; and toilets and potties must be cleaned after
use and disinfected at least once a day.
There should be towels and enough soap available for children and staff.

Staff should wash their hands with soap and water after changing nappies, helping children in
the toilet or dealing with any accidents.




Staff should wash their hands with soap and water before preparing or serving food.

Staff should be encouraged to take care of their own health and undergo regular health tests,
particularly for tuberculosis.

Regular training should be given to staff on childhood illnesses, other infections such as HIV
and AIDS, Hepatitis B and notifiable diseases such as Meningitis.

Staff and families should learn how illnesses can be spread and how to prevent this in the

centre.

6.2.12

All meals and snacks should meet the nutritional requirements of the children.

The amount of food and drink provided for children must be adequate for their age. The
dieticians of the Department of Health or medical institutions can be consulted for guidance in
this respect.

Food served each day depends on the hours the centre is open:

If the centre is open for less than five hours, a snack must be provided.

If a centre is open for five hours or more but less than eight hours, two snacks and lunch must
be provided.

If the centre is open for eight hours or longer each day, two snacks and two meals (breakfast
and lunch) must be provided.

Meals can be provided by the centre or be provided by the parents.

6.2.13

Planning of a menu, whether for babies, toddlers or older children, must be done in
consultation with an expert (e.g. clinic sister, dietician), because children of different ages
have different nutritional needs. Menus for all meals at ECD Centres should be available for

inspection, as well as for the information of the parents, at all times.

6.2.14
Children younger than one year old should be fed when they are hungry i.e. on demand.
Babies who are bottle-fed should be held by an adult while feeding. Milk formula must be

made according to the manufacturer’s instructions.

6.2.15




Children must be supervised by an adult when they are eating. Staff should make sure meal
times are relaxed. Staff should be role models for healthy eating habits.

Children should be encouraged to try all the food available but they should never be forced to
eat anything they do not want to eat. Children on special diets for health or disability reasons
should be accommodated.

6.2.16

Safe, clean drinking water must always be available. If water is not from a piped source, it can
be made safe by adding one teaspoon of bleach to 25 litres of water and left to stand
overnight.

All water containers must be kept covered.

APPENDIX H: GENERAL GUIDELINES FOR NUTRITION

1. Plan menus according to the following basic meal patterns:

Breakfast

Porridge with milk and sugar

Mid-morning snack

Brown bread with margarine

Milk

Midday meal

Protein-rich food or dish, e.g. dry beans, meat, fish, chicken, eggs, cheese

Starchy food e.g. porridge, samp, maize rice, potato.

Vegetables, preferably dark green or deep yellow in colour, e.g. spinach, green beans,
cabbage, carrots, pumpkin. The nutritional value of these vegetables is higher than that of
other vegetables. Fruit, if possible, twice a week.

Afternoon snack

Brown bread with margarine

Peanut butter or other spread

Milk to drink

2. Do not discard meat bones or the outer leaves of vegetables but use these in soups or stews.
3. Do not scrape, peel or cut vegetables and potatoes the previous evening and leave them in
water. These should all be prepared shortly before they are to be used, as the longer a




vegetable (either raw or cooked) is left standing, the more food value is lost. Do not soak
vegetables once cut.

4. Always put vegetables to be cooked in a small amount of boiling water; more can be added
later, if necessary. Cook until soft, and no longer, as over cooking diminishes the food value.
Any leftover water should be used in soup or gravy.

5. A protein-rich food or body-building food such as dry beans, meat, fish, eggs or cheese, or
a combination of these, forms part of the main meal every day, as it is essential for good
nutrition. A small amount of fish, meat, chicken, egg or cheese, combined with dry beans or
other dry legumes, makes a nutritionally adequate dish. Soya beans have a higher nutritional
value than any other dry legume. Serve these products at least once or twice a week.

6. Peanut butter on brown bread is a good body-building food. It is preferable if milk is served
with the same meal.

7. A meal consisting of vegetable soup with bread or porridge is not adequate unless a body-
building food is served at the same time

8. Sufficient protective foods, such as vegetables and fruit, have to be included every day in
order to protect children against disease. If fruit is not available, use fresh, raw vegetables,
e.g. tomatoes, cabbage, carrots.

9. Skim-milk powder is the cheapest form of milk. If funds permit, full-cream, or low-fat
(2%) milk should be used. Milk blends, although much cheaper, are not recommended, as
these do not have the same nutritional value as milk products. Always look for the “Real
Dairy” mark before you buy dairy products.

10. Use measuring spoons and cups and/or a scale to measure and weigh ingredients for

recipes.

Pietersen, Charlton, du Toit and Sibeko (2007) found the quality of meals served to children
at state-funded child care facilities (CCFs) in Cape Town inadequate in energy and
micronutrient density, contrary to the principle of the Community Based Nutrition
Programme (CBNP) which stipulates that one meal provided at a CCF should offer 66.6% of
a child’s Recommended Daily Allowance (RDA) (Pietersen et al., 2007).

According to Neelon and Briley (2011) CCFs that operate for four to seven hours should offer
33.3% of the everyday nutritional needs of pre-school children. Furthermore, a CCF that
operates for eight or more hours should provide at least 50% to 66.6% of a child’s daily
nutritional requirements. Food should also be served in the correct quantities to balance

9




energy and nutrient needs of children of different ages, while also catering to the children’s
appetites (Neelon and Briley, 2011). A study in Texas menus in several CCFs were found to

be lacking in energy, iron and zinc (Padget and Briley, 2005).

In a study conducted in four low income CCFs in Guatemala, where children spend five to
eight and a half hours a day, meals served ranged from one meal a day (lunch) to three meals
a day (breakfast, lunch and a snack). The results varied in the four CCFs according to the
nutrient contribution of the top 10 food items in the meals provided; but micronutrients zinc,
iron and vitamin A were above 100% of Dietary Reference Intakes (DRIs) (Vossenaar,
Panday, Hamelinck, Soto-Méndez, Doak and Solomons, 2011).

In Australia the number of children that attend CCFs has increased since 1996 (Soanes, Miller
and Begley, 2001). Australian children that attend long-day care centres - eight or more hours
— are served a nutrient-rich breakfast or lunch meal and two snacks that should supply 50% of
the Recommended Dietary Intake (RDI) (Soanes et al., 2001).

The South African Paediatric Food-Based Dietary Guidelines (SAPFBDG) state the necessity
to provide sufficient nutrients in meals to support optimal growth and development (Bowley,
Pentz-Kluyts, Bourne and Marino, 2007). Bowley et al. (2007) further states that childhood is
an intermediary nutritional passage from dependence on a caregiver regarding food choices,
to children making individual food choices and establishing eating habits and individual

feeding behaviour that will eventually have an impact on society (Bowley et al., 2007).

According to Briley and Roberts-Gray (1999) offering children a variety of foods at each
meal provides proper nutrient intake and encourages the establishment of eating habits and
personal preferences, as well as continued contribution to growth and development. The age
of the children and the stage of mental development should be considered when planning
meals. For children, the basis for receiving nutrients to meet nutritional requirements,
nutritional adequacy and promoting of growth comes from the way children are accustomed
to eating (Briley and Roberts-Gray, 1999). CCFs have a way of bringing about improvements
or becoming hazardous to a child’s nutritional status as a stay in a CCF determines the child’s
daily routine and daily consumption of meals (Vossenaar et al., 2011). Table 1.1 Illustrates

and summarises the main findings of studies conducted in SA’s CCFs.
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Table 1.1: Child Care Facility Studies Conducted in South Africa 2000-2012.

Author& Reference

Study Population

Measuring Instruments

Summarised Results

1. Dannhauser,
Bester, Joubert,
Badenhorst, Slabber,
Badenhorst, Du Toit,
Barnard, Botha, and
Nogabe, 2000.

Nutritional status of
preschool children in
informal settlement
areas near
Bloemfontein, South
Africa.

Preschool children
younger than 72
months from Joe
Slovo (JS) and JB
Mafora (JBM)
informal settlements
in Mangaung, near
Bloemfontein in

South Africa (n=348).

e Standardized

questionnaires to
obtain household
resources.

o A 24-hour recall.
e Anthropometric

measurements:

o Z-scores.

o Mid Upper Arm
Circumference
(MUAC).

o Triceps Skinfold
(TS).

o Upper Arm Muscle
Area (UAMA).

o Upper Arm Fat
Area (UAFA).

o Head
Circumference
(HC).

e Blood samples.
e Stool samples.

For children of two to six
years:

Total protein higher

than the RDA.

Micronutrients

including energy, iron,

vitamin C, zinc,
niacin, riboflavin,

thiamine, vitamins A,

Bs and D were lower

than RDAs.

Omega-3 fatty acid

consumption was also

low.

Z-scores indicated

acute malnutrition:

o Underweight was
19.8% in JS; JBM
= 18.6%.

o Stunting was 29%
inJS; JBM =
21.5%.

o Wasting was 6.5%
in JBM than 3.7%
in JS.

o Low MUAC (IS =
14.6%; JBM =
12.3%).

o LowTS (JBM =
9.0%; JS = 6.3%).

o LowUAMA (JS =
8.1%; JBM =
6.6%).

o Low UAFA (JS =
12.6%; JBM =
11.6%).

o LowHC (JBM =
36.6%; than in JS
= 24.4%).

Plasma vitamin A was

adequate

Plasma albumin,

ferritin, haemoglobin,

MCYV and haematocrit
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were normal

e Low retinol values.

e Iron stores depletion
(JS =19.3%; JBM =
17.3%)

e Most prominent
parasite in stools were
cysts of Giardia
lamblia (JS = 24.5%;
JBM = 24.7%)

2. Pietersen, Charlton,
du Toit and Sibeko,
2002.

An assessment of the
nutrient content of
meals provided and
facilities present at
state-funded creches In
Cape Town.

22 CCFs in Cape
Town, sample of 1974
children older than
three years and over a
third older than five
years.

Questionnaires.

Nine item multiple
choice test.

Krupp’s electronic
food scale.

Food Finder Nutrient
Assessment package.
Anthropometric
measurements of 275
children using a
calibrated bathroom
scale and Statistica
version 5.1 Software
package.

e Protein met the 33% of
RDA

e Energy, calcium and
iron were below the
33% of RDA

e Low content of
thiamine, riboflavin,
folate, Vitamin D,
zinc, and vitamin E.

e Some meals did not
provide vitamin D,
vitamin A, vitamin
B12 and vitamin C

3. Faber, van
Jaarsveld, and
Laubscher, 2009.

The contribution of
dark leafy vegetables to
total micro-nutrient
intake of two to five
year old children in a
rural setting.

Children of two to
five years of age.

o Five repeated 24-
hour recalls by
interviewing
caregivers.

¢ Imifino was consumed
in 1% and 4™ quarter of
the year, spinach was
consumed in the 3"
quarter and the
consumption of both
imifino and spinach
was low in the 2"
quarter.

e For all children
consumption of DGLV
contributed
considerably to the
total intake of the
following
micronutrients:

Calcium increased from
21 to 39 %, iron from 19
to 39%, vitamin A from
42 to 68%, and riboflavin
from 9 to 22%.
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4. Schoeman, Smuts,
Van Stuijvenberg,
Oelofse, Laubscher,
Benade, and Dhansay,
2010b.

Primary health care
facility infrastructure
and services and the
nutritional status of
children 0 to 71 months
old, and their
caregivers attending
these facilities in four
rural districts in the
Eastern Cape and
KwaZulu-Natal
provinces in South
Africa.

PHC facilities, health
care nurses and
children of 0 to 71-
months and their
caregivers

e Questionnaires
e Anthropometric
survey

e Low birth weight
was 5% in EC and
8% in KZN.

e Underweight was
11% in the two
provinces on 6 to
59 month-olds.

e InECand KZN
stunting was 22%
and 24%
respectively.

e Wasting was 5% in
EC and 4% in
KZN.

e InKZN 31% of
children of 60 to
71-months were
stunted.

5. Kwinda, Van der
Spuy, and Viljoen,
2011.

20 créches in
Thulamela
municipality in
Limpopo and 100

Questionnaires,

Observation and

After the training of
caregivers there was
an increase in the
serving of Vitamin A-

Application of a food- | caregivers consisting | ® /A game. rich fruit and
based dietary guideline | of managers, owners, vegetables.
as a nutrition strategy teachers and food Nutritional knowledge
in créches to enhance handlers. of caregivers improved
vitamin A with training.
consumption. Creches had gardens
to grow vitamin A-rich
vegetables.
Menus included more
fruit and vegetable
sources of Vitamin A.
6. Rudolph, Kroll, 68 children aged three e Nutritional e A pronounced

Beery, Douglas, Orr,
and Sobiecki, 2011.

An Assessment of a
nutritional intervention
in two populations in
Alexandra,
Johannesburg, South
Africa.

to six years from
creches in the
Alexandra area of
Johannesburg.

indicator survey
tool.

e Anthropometric
measurements.

e Clinical indicators
of micro-nutrient
deficiency.

weight gain in
female children
than male children
during intervention
period.

e Hand-grip strength

improved,
reflecting increase
in muscle mass.
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Hand-grip

Improved illness

strength. markers.
Skin elasticity. e Dietary diversity
Bio-Electrical scores stayed low.
Impedance o Still at risk of
Analysis. micro-nutrient

e Household Food malnutrition.

Insecurity Access
Scale
Questionnaire.
e Key Blood Indices.
e Household Dietary
Diversity Score.

1.3 MOTIVATION FOR THE STUDY

The United Nations Convention on the Rights of the Child (CRC) described a child as an
individual younger than 18 years, except in cases where the law of the country allows for a
certain age younger than 18 years (Steyn, Labadarios and Nel, 2011). In 2009 children
constituted 39% of the total population in SA, 22% of which lived in KZN (Meintjes and
Hall, 2010). Sixty-one percent of children in SA lived on less than the per capita income of
R552 per month that was used to determine the poverty line, and 36% originated from
households with unemployed adults. In 2009, statistics in KZN estimated that roughly 68% of
children lived in households below the poverty line and 35% of children resided in
households with unemployed adults (Kibel, 2010).

This study was conducted on Inanda CCFs that have been registered with the DSD in Durban,
KZN. Inanda was a residential area for Africans and Indians in the 1800s until 1936 when it
was designated exclusively for Africans. Together with Kwamashu and Ntuzuma, Inanda
became satellites of Durban during the apartheid era to house black Africans who were
removed by force from their homes in areas around Durban’s Central Business District
(CBD). Inanda, Ntuzuma and Kwamashu (INK) are settlements under the Urban Renewal
Programme (URP) of the eThekwini Municipality (Everatt, 2007).

The DSD conducted studies of socio-economic and demographic baseline in the 22 nodes that

are part of the Integrated Sustainable Rural Development Programme (ISRDP) and URP
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because of the profound poverty that people in the nodes live in. The programmes aimed to
improve the nodes into economically thriving and socially cohesive areas. In the 2008 Inanda
measurement survey a sample of 249 members of the adult population in the node was
interviewed for the URP of the eThekwini Municipality. The poverty index in Inanda for the
study was gauged using a 10-part matrix recommended by StatsSA. Table 1.2 shows the
findings of the survey for all the URP nodes nationally. Inanda was one of the poorest URP
nodes. Although Inanda improved compared to the 2006 survey, some significant challenges
remained in the node (Everratt and Smith, 2008). Findings indicated that Inanda fared worst
on every indicator compared to other URP nodes, provincially as well as nationally. Overall
the poverty index of Inanda showed a negative increase from 24.7 in 2006 to 26.9 in 2008.
The municipality has provided the area with services like Primary Health Care facilities
(PHCF) and Mobile Clinics, DSD and Home Affairs offices, but the community is not

utilising the services optimally in order to improve conditions (Everatt and Smith, 2008).

Table 1.2: Poverty Scores comparing 2006 and 2008 Results (+positive gain =
unchanged, - negative increase in poverty) (Everatt and Smith, 2008)

[<b)
= 5 2
D —
= = [«D) x
URP nodes & ; qg), - o S
°© =ha =S
P =) = = T o oS §e) o
L3 § g. “SGEJ = £ S S s Ené Sz -E; *E‘" ‘?
ES |2 |39 |$5 |83 |sTgds |53 |83y53y 8.8,
Le = Se | S |65 |[£E832 <8 |58 |2 8¢ T8¢ fES| L9
Mdansane 65.2 15.2 71.6 55 0.0 0.4 12.0 2.8 2.4 1.6 17.6 (-) 16.5
Motherwell 54.4 22.4 68.9 3.2 4.8 2.4 5.6 0.8 0.0 0.8 16.3 (+) 16.7
Alexandra 50.4 13.6 58.5 1.6 21.2 14.8 7.6 3.6 9.2 1.2 18.2 (-) 17.0
Inanda 54.4 20.0 77.7 1.2 9.2 23.2 5.2 45.2 24.8 8.4 26.9 (-) 24.7
Kwa- 52.8 15.2 77.6 2.8 6.0 6.8 4.0 9.6 8.0 4.4 18.7 (-) 14.1
Mashu
Khayelitsha | 48.4 | 132 | 646 0.0 1.2 50.0 28 156 18.4 8.4 223(+) | 271
Mitchell’s 31.2 8.0 32.0 0.4 0.4 7.6 1.6 1.6 3.6 0.0 8.6 (+) 10.6
Plain
Galeshewe 60.8 21.2 63.5 8.4 2.0 8.4 19.6 4.0 4.0 7.6 20.0 () 18.5
Total 52.2 16.1 64.6 2.9 5.7 14.2 7.3 105 8.9 41 18.7 (-) 18.2

According to Khongsdier (2006), malnutrition is considered a major risk factor in the

mortality rate of five year olds and under in developing countries, with the underlying cause

as poverty compounded by poor access to material assets and health amenities.
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Figure 1.2 The vicious cycle of poverty

Figure 1.2 illustrates the vicious cycle of poverty. Vorster (2010) broadened the definition of
poverty to include a lack of economical, educational and political opportunity, deprivation of
capabilities and governing of the country.
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The General Household Survey (GHS) found that in 2011 in SA, 45.5% (23.0 million) of the
population was poor and 20.2% (10.2 million) of the population was living in extreme
poverty. The GHS further found that self-reported hunger has dropped from 30% to 13%
between 2002 and 2011, and this decline is due to, among other factors, expansion of credit
which is a further problem when households are not able to repay loans (Lehohla, 2014).
Research in SA shows that there is an association between income poverty and social
segregation - that is poor children are not welcomed among non-poor peers. Income poverty
increases the chances of mothers giving birth to low birth weight children that grow
underweight, compromising their physical and mental development, remaining outside the
education system since school fees are not affordable (Barnes and Wright, 2010).

The impact of poverty in childhood can last a lifetime and can be passed on from generation
to generation, that is, children growing up in poverty have a high likelihood of becoming poor
adults and, in turn, raising poor children (Barnes and Wright, 2010). Lack of educational
attainment in childhood produces low human capital for the labour market, resulting in these
children becoming adults with a low income or becoming unemployed thus food insecure,
with poor access to services (Petrou and Kupek, 2010, Jamieson, Bray, Vivier, Lake,
Pendlebury and Smith, 2011).
In SA child poverty is measured in relation to monetary resources, individual indicators of
poor living standards, and eight dimensions of deprivations:

e Material deprivation

e Human capital deprivation

e Social capital deprivation

e Living environment deprivation

e Health deprivation

e Physical safety deprivation

e Adequate care deprivation

e Abuse (Barnes and Wright, 2010).

In his opening speech the Minister of Social Development (2010) stated that ECD
programmes are mainly a plan for alleviating poverty. The programmes should be planned to
deal with the total well-being of children by making certain that children grow up, among

other things, healthy and well nourished (Department of Social Development - SA, 2010).
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This study was conducted on 10 of the 45 Inanda CCFs registered with the DSD. The DSD
annual report stated that in SA the ECD sites as well as children’s enrolment in those ECD
sites, had increased and the government’s subsidy for ECD ranged from R9 to R12 per child
and that subsidisation of Grade R was targeting poverty eradication. The subsidy should be
used to provide day care, nutrition and payment of site employees and overheads (DSD, 2009,
Biersteker and Dawes 2008). Beirsteker and Dawes (2008) concurred that high quality ECD
service provision for poor children was a justified cost as it not only improves the child’s

well-being, but also prevents problems in later stages of the life cycle.

1.4 AIM OF STUDY AND ITS OBJECTIVES

1.4.1 Study Aim

The main aim of the study was to determine the socio-demographic profile and nutritional
status of the children, nutritional adequacy of menus and food safety practises when preparing

food for two to five year old children at registered child care facilities in Inanda.

1.4.2 Specific Objectives

e To analyse the child care facilities’ menus for nutritional adequacy by calculating the
contribution of the meals to the total dietary requirements in relation to the RDAs and
DRIs of the children.

e To determine the food handling and preparation practices in child care facilities in
Inanda.

e To determine the nutritional status of the children in the sample using anthropometric
measurements.

e To outline the socio-demographic profile of the households who have children at child

care facilities in Inanda.

18



1.5 FLOW OF THE STUDY

Formulation of topic of study

!

Literature survey on topic

!

Proposal writing

!

Obtaining permission from Department of
Social Development

}

Identifying of child care facilities for participation in the
study

l

Meeting with facilities to get permission

!

Obtaining consent from parents

l

Fieldwork and collection of data in Inanda
child care facilities

l

Capturing, analysis and interpretation of data

}

Writing of dissertation

}

Finalise dissertation and submit

19



1.6 STRUCTURE OF THE DISSERTATION

Chapter One: Background and Motivation of the Study

An overview of malnutrition, child care feeding and poverty in South Africa, and worldwide,

is given.

Chapter Two: Literature Review

Review of studies on malnutrition causes and strategies to address it are explored.
Chapter Three: Methodology

Methods used during the study to collect and analyse data are explained
Chapter Four: Results and Discussion

Interpretation and discussion of the results of the study.

Chapter Five: Conclusions and Recommendations

The chapter draws conclusions on findings of the study and makes recommendations for

future research.

1.7 Conclusion

Crucial and minor nutritional interventions to address malnutrition in SA are necessary but
the existence of the issues related to food insecurity also present multi-faceted challenges
(Bourne, Hendricks, Marais and Eley, 2007). Iversen et al. (2011) wrote that the co-existence
of under and over nutrition affects the black population and poor urban areas of SA because
of the change from eating food that is low in fat and high in carbohydrates to a diet that is low
in nutrient density and energy dense because of a high calorie and fat intake (Faber, 2010,
Iversen et al., 2011). Chapter two will discuss literature review of malnutrition and CCF

feeding recorded globally, throughout Africa and South Africa.
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CHAPTER TWO: LITERATURE REVIEW

2.1 INTRODUCTION

In this chapter the literature of malnutrition in children aged two to five years old will be
reviewed, particularly factors that cause malnutrition in this age group, consequences of
childhood malnutrition, the strategies to address childhood malnutrition, the impact of
childhood malnutrition on the country’s economy and the impact of recession on childhood
malnutrition. The chapter will also review the nutritional needs, dietary intake and factors
affecting the intake of food and the nutritional status of children aged two to five years old.
Malnutrition in children is a worldwide problem, and every country is working to decrease the

prevalence of poverty and malnutrition whether it is under-nutrition or over-nutrition.

2.2 DEFINITION OF MALNUTRITION IN CHILDREN AGED TWO TO
FIVE YEARS OLD

Malnutrition occurs when there is an imbalance in the body’s acquiring of necessary nutrients
and the body can be either under-nourished or over-nourished (Petrou and Kupek, 2010).
Childhood malnutrition may present itself as under-nutrition caused by the inadequate
consumption of energy and other macro and micronutrients especially vitamins and minerals;
or as over-nutrition caused by high consumption of nutrients especially energy (Petrou and
Kupek, 2010). Petrou and Kupek (2010) further state that other than incorrect feeding
practices, incorrect eating habits, and inadequate micronutrient intake that can cause under-
nutrition, there are other contributing factors in developing countries - many of which are
rooted in poverty, which include mothers that have a low level of schooling, living in rural
areas, family financial crisis, living with a single parent, mothers that do not attend antenatal
clinics, low birth weight and poor access to services (Petrou and Kupek, 2010).

Protein-energy malnutrition which causes diseases such as kwashiorkor and marasmus is the
most prevalent type of malnutrition in children. In addition, the malnutrition of micronutrients
including iron, vitamin C, vitamin A and iodine causes diseases such as scurvy, goitre and
anaemia (Meier and Stratton, 2008, Shetty, 2006).
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In 2011, global estimates - with a greater proportion in sub-Saharan Africa and South Asia -
suggested that about 10% of children under five years old showed visible symptoms of
wasting, which indicated malnutrition of high public health significant levels. Thirty percent
were severely under-nourished which manifested in stunting-for-age, and in the South African
Development Community (SADC) areas the fraction of children that were underweight was
greater in rural areas when compared to urban areas. Underweight in children was positively
correlated with low household income (Crush, Frayne and McLachlan, 2011). In developing
countries poor nutrition among children contributed to 53% of deaths caused by infectious

diseases as a result of under-nutrition (Crush et al., 2011).

Parents and caregivers are children’s role models when it comes to developing eating habits.
Mothers that are either overweight or obese are likely to raise overweight and obese children
rather than underweight and stunted children. There is a probability that underweight and
stunted mothers will raise stunted and underweight children. Contrary to SA where obesity
and under-nutrition do co-exist within the same household in black population, as one in eight

households have a well-nourished adult and an underfed child (Crush et al., 2011).

According to Kandala, Mandungu, Emina, Nzita and Cappucio (2011) in the Democratic
Republic of Congo (DRC) 48% of children suffer from chronic malnutrition - both in war-
torn provinces and peaceful areas. In 2007 about 46% of the children were recorded as
stunted, and 19% of mothers had a low Body Mass Index (BMI) (Kandala, et al., 2011).
During the internal conflicts in the DRC, 75% of people were recorded as being
malnourished. With a severe lack of national food production, the looting of crops by armed
groups and increased food prices, the DRC was 100% reliant on food aid (Kandala et al.,
2011).

Geographic location of a child’s household is considered as one of the causes of under-
nutrition. The distance of the home to local amenities affects the accessibility of food to the
family. Roads, a poor public transport system and lack of ownership of vehicles affects the
purchasing of food in urban, informal areas as well as rural areas (Kruger, Hendricks and
Puoane, 2008).

Many countries, although showing a decrease in the poverty rate as well as the mortality rate

of children under five years old, still have disparities that surface when countries are
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evaluated individually because of the unequal distribution of services and access to services
according to location, that is, rural or urban, ethnicity and income brackets of its population.
Inequalities are seen as one of the causes of the slow decline in the fight against poverty
(Monterrosa, 2013:8).

2.2.1 Over-Nutrition
2.2.1.1 Overweight and Obesity in Children

Obesity is the accumulation of fats causing unfavourable gain in weight (Rossouw, Grant and
Viljoen, 2012). Obesity is caused by a consumption of food that has high amounts of refined
carbohydrates, fats and oils, combined with a decline in physical activity (Rossouw et al.,
2012). The meals served at a child care facility are a major contributor to a child’s overall diet
quality and health, especially in the prevention of childhood obesity (Kelly, Hardy, Howlett,
King, Farrell and Hattersley, 2010).

Other than an unhealthy diet, “extra foods” are also considered another contributor to weight
gain in children. The Australian Guide to Healthy Eating (AGHE) describes “extra foods” as
food that does not provide necessary nutrients, and usually contains plenty of added fat, salt
and sugars. The AGHE recommends that one to two portions, or up to 14% of daily total

energy intake for children, may be sourced from extra foods (Kelly et al., 2010).

In the USA, food consumption data suggests that children have access to “kid food” that is
inclined to be high in fat and sugar — including excessive amounts of fruit juice, juice-based
sweetened cool drinks, fried chips and nutrient-poor snacks leading to the over-consumption
of energy and fats, resulting in overweightness and obesity at a very young age (Labadarios,
Dhansay and Hendriks, 2008).

Another cause of over-eating in children stems from parents that feed children specific food
portions rather than allowing the child to self-regulate food intake (Labadarios et al., 2008).
There is a prevalence of obesity despite the prevalence of food insecurity because poverty in
developing countries has given rise to diets with a high consumption of low-cost foods that
are rich in carbohydrates and fats, and a low consumption of more expensive, nutrient-rich
foods such as meat products, milk products, fruits and vegetables (Misra, Singhal and
Khurana, 2010).
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In a study conducted in Chile between 1987 and 1995 on children of five years old and
younger, increased fat consumption was found to cause a rise in obesity (Misra et al., 2010).
In SA the NFCS of 1999 indicated that overweight and obese children were significantly

predominant in urban areas when compared to rural areas (Labadarios et al., 2005b).

Rossouw et al. (2012) state that for children the physical impact of being overweight or obese

may result in:

e High possibility of developing type 2 diabetes mellitus, asthma or escalate the severity
of existing asthma.

e Cardiovascular abnormalities in childhood.

e Low density lipoprotein cholesterol will be elevated.

e Higher triglyceride levels

e High density lipoprotein cholesterol levels will be decreased.

e The vascular endothelial will function irregularly.

e The left ventricular will function poorly and have an unusual mass.

e Atherosclerotic lesions.

e Awkward sleep apnoea.

e Low level of systemic inflammation.

e Puberty may start early.

e May develop foot and other deformities of the skeleton, and

e Suffer from liver sicknesses because of fat in the liver.

When the child grows to an adolescent, obesity may have a negative impact on psychological
and psychosocial well-being of the child, which is likely to result in a withdrawal from
physical activities, aggravating the weight problem that may then extend to adulthood. The
negative impact may manifest in low self-esteem, absence of self-confidence, adverse self-
perception, melancholy, stereotyping, discrimination and social rejection. Obesity in
childhood leads to health problems in adulthood, it contributes to an adult developing
hypertension, coronary heart conditions, type 2 diabetes mellitus, stroke, diseases of the liver,
increased risks of any type of cancer, skeletal complications, various ovary sicknesses, and
inflammatory illnesses resulting in premature death on some occasions (Meier and Stratton,
2008, Rossouw et al., 2012).
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2.2.1.2 Type 2 Diabetes Mellitus

The escalation in the intake of total fat in the diet results in a person gaining weight and
depleting the body’s resistance to insulin, resulting in the development of type 2 diabetes
mellitus. Several developing countries have reported growing incidences of type 2 diabetes in
children. People have changed from eating a healthy, traditional diet that contains high fibre,
low fat and calories, to calorie-dense foods that contain fats, carbohydrates, red meat and are
low in fibre (Misra et al.,, 2010). This diet together with physical inactivity results in
overweight and obesity. Type 2 diabetes mellitus comes about when insulin released is
insufficient to satisfy the high needs caused by insulin resistance (Rosenbloom, Silverstein,
Amemiya, Zeitler and Klingensmith, 2009, Louw, Bekker and Wentzel-Viljoen, 2001).

In children, type 2 diabetes mellitus presents symptoms such as frequent urinating (polyuria),
increased thirst and fluid intake (polydipsia), blurred vision and loss of weight in association
with an excretion of glucose in the urine, despite normal or low blood sugar levels. To treat
type 2 diabetes there should be a lifestyle modification, that is, eating correctly and being
physically active, as well as glucose level monitoring and prescribed medication. Severe type
2 diabetes cases may result in coma and death (Rosenbloom et al., 2009). In North America
and Europe type 2 diabetes was found in children from a lower socio-economic status, where

there is a low income and less educated parents (Rosenbloom et al., 2009).

2.2.2 Under-Nutrition

Shetty (2006) states that the terms malnutrition and under-nutrition are used interchangeably
and further mentions that any nutrient may be a limiting factor in poor nutritional status, but
the insufficient consumption of dietary energy and poor intake of macronutrients such as
protein and fats and micronutrients such as iron, iodine, and vitamins A and C causes under-
nutrition (Shetty, 2006).

2.2.2.1 Protein Energy Malnutrition

Protein-energy malnutrition (PEM) is the inadequate intake of protein, together with energy in
some cases, over a long period of time which may cause the child to be stunted, wasted and/or
underweight. Wasting is used to monitor nutritional status changes and can also be used as a
predictor of the threat of death in children. Being underweight is an indicator of enduring and

existing under-nutrition (Nordin, Boyle and Kemmer, 2013). Stunting is the indication of
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chronic under-nutrition and thinness is the indication of immediate energy deficiency
(Motswagole et al., 2012). Kwashiorkor and marasmus are typical conditions of childhood
PEM (Shetty, 2006).

A. Kwashiorkor
Kwashiorkor is a form of protein-energy malnutrition where the intake of dietary protein,
micronutrients and carbohydrates are not in proper proportion (Knoop, Stack, Storrow and
Thurman, 2010, Scrimshaw and Viteri, 2010). Decreased synthesis of protein results in low
levels of albumin in the blood serum known as Hypoalbuminemia. Albumin is a protein in the
human body that forms a large part of the plasma mass. A characteristic symptom of
kwashiorkor is the presence of oedema. Hypoalbuminemia decreases oncotic pressure
resulting in the retention of fluid and sodium causing oedema. The child is underweight with
wasted muscles but the face is round due to generalised oedema (WHO, 2008). The presence
of oedema may present difficulties in diagnosing kwashiorkor because the child displays high
z-scores for weight (Walton and Allen, 2011, WHO, 2008). Other symptoms include:

e Apathy - the child is withdrawn and irritable

e Loss of appetite — typically during illness the child will not eat

e Dermatitis, skin peeling and scaling with flaky paint appearance, the skin becomes

dry, thin, shiny and wrinkled
e Hair becomes thin, sparse and does not have a pigment because of zinc deficiency
e Anaemia mainly caused by an iron deficiency

e Anorexia because of wasting muscles.

The severely malnourished child will also have infections and diarrhoea from malnutrition of
nutrients (Walton and Allen, 2011, WHO, 2008).

B. Marasmus
Marasmus is protein-energy malnutrition caused by a balanced inadequacy of protein and
energy. The characteristic symptoms of marasmus include severe degeneration of muscles and
minimal adipose tissue with an appearance described as “skin and bones” (Shetty, 2006,
Walton and Allen, 2011, WHO, 2008). The body releases amino acids from the muscles to
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produce albumin, resulting in severe muscle wasting, but with normal plasma albumin levels
there is no oedema present. Other symptoms include:

e Loss of subcutaneous fat on the face

o Irritability

e Dull, inactive eyes

e Ribs structure seen through skin

e Hanging skin around the buttocks and thighs (WHO, 2008).

C. Marasmic Kwashiorkor

This condition results when the presence of infections from a severely malnourished child
presents the symptoms of both marasmus and kwashiorkor, that is, the child has severely
degenerated muscles on the upper part of the body but the knees and ankles are swollen with
oedema (WHO, 2008, Shetty, 2006).

2.2.3 Nutritional Needs of Children Aged Two to Five Years Old

When people have plenty of food available and have money to purchase food at all times the
right to adequate food access for every human being is met. But with a rise in food prices, this
could lead to a reduction in access to quantity and quality of foods for low income
households, presenting a likelihood of direct consequences for a woman and child’s

nutritional status (Brinkman, de Pee, Sanogo, Subran and Bloem, 2010).

According to Rah, Akhter, Semba, de Pee, Bloem, Campbell, Moench-Pfanner, Sun, Badham
and Kraemer (2010) in developing countries, a diverse diet from basic food groups in the diet
of children is linked to improved nutritional status, since higher dietary diversity scores are
definitely linked with good dietary quality, increased household food security and sufficient
micronutrient intake (Rah et al., 2010). SA still needs to do away with stunting and rising

overweight and obesity in children (Vorster, Badham and Venter, 2013).

The nutritional status of children in developed countries has improved because children live in
clean conditions, eat uncontaminated food, are exposed to fewer pathogens, during illness
receive prompt medical care and during convalescence nutritious food is consumed. In
developing countries 27% of children younger than five years old are stunted and children
with acute illnesses and persistent infections are at risk of inhibited growth. A lack of
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nutritious food during convalescence causes a greater need for nutrients for both catch-up
growth and resuming of natural growth trajectories (Thurnham, 2013: 34).

2.2.3.1 Dietary Reference Intakes

Dietary Reference Intakes (DRIs) are the current dietary recommendations formed by the
Food and Nutrition Board of the Institute of Medicine (IloM) (Tulchinsky, 2010). The DRIs
provide guidelines for the minimal, ongoing consumption level of a nutrient to avoid
deficiencies and maximise the well-being for an individual or a group. The DRIs are also used
to measure if the diet provides adequate nutrients to meet the individual’s needs. DRIs are
also used to keep the individual healthy and decrease the risk of prolonged diseases that may
be caused by deficiencies (Butte, Fox, Briefel, Siega-Riz, Dwyer, Deming and Reidy, 2010).
The DRIs are intended for use with healthy individuals, guidance is provided for vegetarian
diets for some nutrients, and are also applied to the usual intake of nutrients from drinks,

food, and dietary supplements (Murphy and Barr, 2011).

The term DRIs refers to the four nutrient-based reference values. The DRIs state the average
daily intake of nutrients, and also accommodate deviations from the average values over a
number of days. DRIs are nutritionally important reference values for the average mean intake

over time (oM, 2003). They are as follows:

e Recommended Dietary Allowance
Recommended Dietary Allowance (RDA) is consumption that satisfies the nutrient necessities
of approximately all persons in that specified gender at the given stage of the life cycle
(Murphy and Barr, 2011).

e Estimated Average Requirement
Estimated Average Requirement (EAR) is used for research in groups of people to measure
the mean intake of nutrients of the group studied (Gibson, 2005). EAR is met when the
dietary consumption value of a nutrient satisfies 50% of the well-nourished individuals in an
identified gender group at a particular stage of the life cycle (IoM, 2003). EAR should not be

used to measure the intake of an individual (Gibson, 2005).

28



e Estimated Energy Requirement
Estimated Energy Requirement (EER) is a term used to describe the typical consumption of
diet related energy that is expected to sustain energy needs in a fit adult in order to maintain
current body weight and activity level. In children, expectant women and lactating mothers
the EER also takes into account the necessities for building up of tissues or milk production at
a rate that is consistent with good health (oM, 2003, Gibson, 2005).

e Tolerable Upper Intake Level
Tolerable Upper Intake Level (UL) is the uppermost consumption of nutrients that will not be
harmful to the health of nearly all persons in an identified group (Del Valle, Yaktine, Taylor
and Ross, 2011). The UL is set with an aim to protect the utmost sensitive people out of the
general healthy public, and relates to long-lasting regular intake of the specified nutrient from
food, fortified food, nutrient supplements, water and other non-food sources of the nutrient
(I0M, 2003).

e Adequate Intake
Adequate Intake (Al) is used in the absence of scientific evidence to set EAR (Del Valle et
al., 2011). The value of the Al is established based on the levels of consumption derived from
approximations of the observed mean intakes of a specified nutrient, by a sample of healthy
individuals presenting normal presence of a particular nutrient in the blood, accurate growth
or other functional health indicators (oM, 2003).

2.2.4 Macronutrient Deficiencies

Macronutrients are carbohydrates, fats, energy, protein, dietary fibre and water and are found
in food a person eats because the body cannot produce these nutrients. In children,
macronutrient deficiencies result in stunting, wasting and underweight children. Stunted
children have stunted growth which slows down brain development, resulting in a child more
likely to learn poorly. Globally, 30% of children below the age of five years old are stunted,
and 18% are underweight (Nordin et al., 2013). According to the Department of Economics
and Social Affairs of the United Nations (UN) Secretariat (2013) internationally, one in six

children under five years old is underweight and one in four is stunted (Hongbo, 2013).
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Four nutrient-based reference values are used as guidelines to meet the daily nutrient
requirements of the body (loM, 2003). The reference values differentiate for different age
groups of children. The age groups of children below 18 years are separated as follows:

e 2to 6 months

e 710 11 months

e 1to3years

e 4108 years

e Oto 13 years

e 141018 years
The needs of boys and girls may be different in other nutrients (oM, 2003). This study
focuses on children of two to five years old, therefore reference values of nutritional needs for
age groups of one to three years old and four to eight years old will be explored.

A. Protein

Protein is the most important nutrient for growth in infants and young children. A lack of any
of the nine essential amino acids that build up and maintain body tissues to promote growth
may result in stunted growth (Swart and Dhansay, 2008). The RDA is a reference value used
for daily requirements of protein. Boys and girls of the age group one to three years old
require 13g/day of protein, while girls and boys of the age group four to eight years old
require 19g/day (loM, 2003). Proteins obtained from animal sources that are commonly eaten
by children include milk, chicken, beef, and eggs. Plant protein sources include cereals such

as legumes, maize meal, bread and peanut butter (Swart and Dhansay, 2008).

B. Carbohydrates

The body and the brain obtain energy from carbohydrates (Swart and Dhansay, 2008). Uses of
energy in the body are mentioned in sub-section D. The EAR is a reference value utilised to
provide a guide for carbohydrate daily requirements. Boys and girls from one to eight years
old require 100g/day of carbohydrates in the diet (loM, 2003). Carbohydrate sources that are
often consumed by children in SA are: maize meal food items such as porridge, pap and
crumbly ‘phuthu’; bread, rice, sugar; grains like oats and fruit and vegetables including sweet

corn (Swart and Dhansay, 2008).
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C. Dietary fibre

Dietary fibre together with adequate hydration in the large bowel contributes to the reduction
of constipation in most normal people because inadequate faecal bulk happens when there is a
lack of fibre in the diet (oM, 2003). Meeting the set recommended intake of fibre prevents
coronary heart disease and people with irritable bowel syndrome and flatulence may suffer
from gastrointestinal distress from a high intake of dietary fibre. On the other hand, regular
high dietary fibre intake is less likely to result in significant damaging effects in healthy
individuals (oM, 2003). The Al is a reference value used for dietary fibre daily requirements.
Children aged one to three years old require 19g/day and children of four to eight years old
require 25g/day of dietary fibre (IoM, 2003). Dietary fibre is obtained by consuming a variety
of whole grain cereals like: popcorn, oats and wheat bran and also pulses, potatoes, fruit and

vegetables (Swart and Dhansay, 2008).

D. Energy

In childhood, energy is needed for increased activity, to form growing tissues and also to
synthesize the energy deposited in the tissues (FAO, 2001:21, loM, 2003). In developing
countries factors such as the burden of infectious diseases like diarrhoea and parasitic
infections, micronutrient deficiencies and catch-up growth increases the need for energy
intake in children (Swart and Dhansay, 2008). Table 2.1 indicates the Estimated Energy
Requirements (EERs) for children with active physical activity levels (oM, 2003):

Table 2.1: EERs for Children with Active Physical Activity Levels (oM, 2003)

Gender Age group Kcal kJ

Males 1 -2 years 1046 4 393
3 - 8 years 1742 7316

Females 1-2years 992 4199
3 — 8 years 1642 6 896

The FAO, WHO and UN Expert Consultation report (2001) states that energy for metabolic
and physiological functions of humans is obtained in the chemical energy bound in food
sources of carbohydrates, fats and proteins which act as fuel. Carbohydrates and fats are main
sources of energy and protein may also provide energy if other energy intake sources are low
(FAO, 2001: 6). The NFCS of 1999 found that 26% of children aged one to three years old
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consumed 50 to 66.6% of the daily energy needs (Labadarios et al., 2005b). The main
findings of the SANHANES-1 indicate that children from the youngest age groups score
highest on perceived ability to change dietary behaviour from consuming foods that are high
in fat and sugar, to increasing fibre, fruit and vegetable consumption (Shisana et al., 2013).
Studies in SA’s CCFs indicate that energy intake is lower than that of the RDA (Dannhauser
et al., 2000, Pietersen et al., 2002 and Steyn, 2000). Energy density can be achieved in dietary
intake by adding one teaspoon of oil, margarine, avocado or peanut butter to 100g of porridge,
as well as increasing the consumption of vegetables or fruit (Swart and Dhansay, 2008). Also,
energy is provided by animal protein sources such as meat or chicken. Mixing foods with
varying energy density, for example: cooked rice, mashed potatoes and butternut will

contribute to energy intake from that particular meal (Swart and Dhansay, 2008).

2.2.5 Mic