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ABSTRACT 

Background: The early childhood years, is an important period in a personôs formative  

life.  These are the foundational years for development. There are many intrinsic and extrinsic 

factors that can negatively affect childhood development. Assessing the development of children is 

important. If a problem is detected, prompt intervention may prevent further impairments.  

 

The Platfontein community is a San bushmen community consisting of the !Xun and Khwe tribes. 

This is a very poor community that faces many challenges. Of these challenges, many have the 

potential to hinder healthy childhood development. The current level of development of healthy 

children in the Platfontein community is not known. 

 

This was a descriptive cross sectional study. A sample of convenience was used as all children 

that attended the crèches in the Platfontein community were invited to participate in the study.  

 

The objectives of the study were as follows 1) to determine whether the children that attend the 

crèches in the Platfontein community present with motor developmental delay 2) to determine the 

demographics (including morbidities) and anthropometric data of the study participants, 3) to 

determine the level of motor development in children between the ages of three and six years who 

attended the local crèches in the Platfontein community, 4) to establish the nature of the 

relationship between the existing morbidities and the motor development of the children attending 

the crèches in Platfontein and 5) to establish if there was a difference in motor development of 

children assessed between the two crèches, the two tribes, 6) to compare the motor development 

of the children attending the crèches in the Platfontein community to that of children in other 

national or international studies. 

 

Methods: The Movement Assessment Battery for Children-2 (M-ABC2®) was administered to 

determine the motor development of the children attending the !Xun and the Khwe crèches. 

Demographic and anthropometric data were also collected. Microsoft Office Excel 2007 and the 

SAS system statistical programme were used to analyse the data.  

 

The Fishers exact test was used to compare the morbidities between the two crèches as well as 

the association between the morbidities and the M-ABC2® percentile rank. 

 

The final M-ABC 2® categories were compared using the Chi-square test. A p-value ofÒ 0.05 was 

deemed statistically significant. 
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Results: Demographic information was obtained for 64 participants, anthropometric data for 63 

participants and 54 M-ABC-2® were successfully completed. In total 54% (n=29) participants did 

not have a risk for motor developmental delay, 24% (n=13) were at risk for motor developmental 

delay and 22% (n= 12) had a definite motor developmental delay. The test result of the manual 

dexterity subcategory was the task of most concern as 68.5% of the sample scored at or below the 

5th percentile of the M-ABC2® manual dexterity components. Statistical analysis revealed no 

relationship between the following morbidities: malnutrition [p=0.19], stunting [p= 1.00] and a 

history of Tuberculosis (TB) [p=0.49] and motor development. There was no statistical significant 

difference between the M-ABC-2® scores of the children attending the Khwe and the !Xun 

crèches. 

Comparing these results too other South African studies, this sample scored much lower. Buys 

(2014) reported that 85% did not have a risk for developmental delay and that 15% were at risk for, 

or had a developmental delay.  Gritzman (2012) reported that 80% did not have a risk for motor 

developmental delay and that   20% were at risk or impaired. The socio economic statuses of the 

samples in both studies were of a higher status than those of the Platfontein sample. 

Comparing the results to Brazilian studies, this sample also scored lower. Valentini et al (2012) 

reported that 64.2% of children in the study population did not have a risk for developmental delay 

and that 35, 8% were at risk for or had a developmental delay. Valentini, Clark and Whitall (2014) 

reported that 63.3% of children in the study population did not have a risk for developmental delay 

and that 36.7% were at risk for or had a developmental delay 

Conclusion: There is a motor developmental delay of the children attending the crèches in the 

Platfontein community as measured by the M-ABC-2® and when compared to national and 

international studies. An intervention programme is advised. 
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CHAPTER ONE 

 

1. INTRODUCTION 

The early childhood years, are an important period in a personôs formative life.  These are 

the foundational years. In this period a child's physical growth is rapid, movement and 

mobility skills develop. The basis of communication, speech and social development begins 

and the start of cognitive and emotional skills is rooted here (Fernald, Kariger, Engle and 

Raikes, 2009; Campbell, Palisano and Orlin, 2012). A loving and well stimulated start to life 

is of great importance (Centre on the Developing Child Harvard University, 2009; 

Nicholson, et al., 2016). This is captured well by the South African Department of Social 

Developmentôs slogan: óEvery child has the right to the best possible start in lifeô 

(Department of Social Development Republic of South Africa, 2006). 

 

Assessment of childhood development in under-resourced communities is important to 

ensure timeous intervention for problems of development and for the prevention of potential 

delays (Department of Social Development Republic of South Africa, 2006).  A milestone is 

a specific skill or task that a child is expected to achieve at a certain age. Each milestone 

and stage of the development continuum has a specific purpose and is the building block 

on which the next milestone is built (Telkin, 2008). The World Health Organisation (WHO) 

has developed the óWindows of Achievementô for six gross motor milestones which 

represent a normal range for the timing of the achievement of these milestones (Martorell, 

et al., 2006). The aim of monitoring developmental milestones in young children is to 

identify developmental delays. A developmental delay is regarded as a child not reaching 

an age related milestone which 90% of children at that age have achieved (Kelly, et al., 

2006; Telkin, 2008). A developmental delay is often a sign of an underlying neurological 

abnormality or lack of adequate and appropriate developmental stimulation. Early detection 

and intervention of children with mild developmental delay may prevent further delay and 

possible disability (Mayson, et al., 2007).  Delay can be seen either in a single domain of 

development or across all the developmental domains which include motor, language, 

social and cognitive development. If there is a developmental delay in two or more of these 

domains, it is referred to as a global developmental delay (Telkin, 2008). 

 

Poverty, poor health, poor nutrition and non-favourable social circumstances hinder the 

optimal development of approximately 200 million children in developing countries (Walker, 

et al., 2007). An article describing childhood development published by Grantham-

McGregor et al. (2007) stated that there is a correlation between poverty and childhood 

development. 
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Other factors that may also negatively influence the age expected achievement of 

developmental milestones include: 

 

Á The medical health of the child (Couper, 2016; Walker, et al, 2007).  

Á Malnutrition and stunting (Walker et al., 2007; Walker et al., 2011; Gladstone, et al., 

2008). 

Á Environmental factors, including not having access to clean water and adequate 

sanitation services that may influence exposure to infectious or toxic agents (Walker, et 

al., 2007).  

Á Poor stimulating home environment (Centre on the Developing Child Harvard 

University, 2009; Nicholson, et al., 2016)  

Á Maternal or caregiver depression (Centre on the developing child Harvard University, 

2009; Walker et al., 2011). 

 

The Platfontein community is based in the Northern Cape, South Africa. This is an 

amalgamated San bushmen community consisting of the !Xun and the Khwe tribes. These 

two groups were relocated from Angola via Namibia to Schmidsdrift in the 1970ôs and then 

to the Platfontein farm in 2004 (Fredericks, 2012). 

 

It is a very poor community which faces many challenges and has high rates of violence, 

alcohol abuse and infection with the human immunodeficiency virus (HIV). Unemployment 

as well as a low level of education among the community is of concern (Becker, 2012). 

 

1.1 PROBLEM STATEMENT 

Many children from Platfontein that require admission to the Kimberley Hospital Complex 

(KHC) are admitted with moderate to severe malnutrition, gastroenteritis or lower 

respiratory tract infections. Several of these children also have underlying tuberculosis (TB) 

and are infected with HIV. Difficult social issues often prolong hospital admission.   

 

It was observed that children admitted to KHC from the Platfontein community: 

1. presented with some global developmental delay; and  

2. appeared to have a different sequence of gross motor development to that which is 

described in literature. Currently the level of development of children in the Platfontein 

community is not known (whether there is a delay and whether they do catch up if there 

is a delay) and therefore the study aimed to provide some data.  
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1.2 RESEARCH QUESTION 

Do children attending the crèches in the Platfontein community present with motor 

developmental delays? 

 

1.3 RESEARCH HYPOTHESIS 

Children attending the crèches in the Platfontein community present with motor 

developmental delay. 

 

1.4 AIM OF THE STUDY 

To determine if children attending the crèches in the Platfontein community present with 

motor developmental delay. 

 

1.5 OBJECTIVES OF THE STUDY 

There were five objectives of this study: 

Á To determine the demographics (including morbidities) and anthropometric data of the 

study participants. 

Á To determine the level of motor development in children between the ages of three and 

six years who attended the local crèches in the Platfontein community. 

Á To establish the nature of the relationship between the existing morbidities and the 

motor development of the children attending the crèches in Platfontein. 

Á To establish if there was a difference in motor development of children assessed 

between the two crèches, the two tribes. 

 

1.6 JUSTIFICATION OF THE STUDY 

The subjective experience of the researcher is that in general the group of children from the 

Platfontein community who are admitted to KHC have a higher tendency for motor 

developmental delay compared to other children admitted to the paediatric ward. The WHO 

milestone assessment was used (WHO Multicentre Growth Reference Study Group, 2006) 

when assessing the children during hospitalisation. The researcher however aimed to 

determine the prevalence of motor development delay of óhealthyô children in the Platfontein 

community attending the crèches in the community so as to determine the prevalence of 

motor developmental delay of children in the absence of acute pathology. This would 

contribute to the body of literature regarding the current motor development among the 

children coming from poor communities, in this case the Platfontein community.  

 

1.7 SIGNIFICANCE OF THE STUDY 

The study will give an indication of the current motor development of the children in 

Platfontein. This will give therapists and other healthcare professionals a better idea of what 
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the motor development for this group of children may be. This will be beneficial when 

interpreting findings of motor development assessments of children from this community. If 

the study confirms that there is a significant delay in the motor development of children 

from Platfontein, stimulation, teacher, caregiver and parent education groups can be 

implemented in the community. 

 

The following chapter will outline literature relating to the study. 
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CHAPTER TWO 

 

2. LITERATURE REVIEW 

Motor Development of Children Attending Crèches in the Platfontein Community. 

 

In this chapter current literature on childhood development, associated factors which 

influence development and which are relevant to this study together with assessment of 

development is discussed. The Platfontein community is described. Search engines and 

programs used on the worldwide web included: Pubmed, MEDLINE, Google scholar and 

Wiley Online library. Textbooks have also been referred too. Search words used included: 

childhood development, motor development, developmental delay, assessment of 

development, malnutrition, Movement Assessment Battery for Children, Movement 

Assessment Battery for Children-2, Platfontein. 

 

2.1 HEALTHY CHILDHOOD DEVELOPMENT 

The WHO defines health as óôa state of complete physical, mental and social well-being and 

not merely the absence of disease or infirmityôô (Constitution of World Health Organisation, 

1948).  

 

Development is the process in which a child grows from a dependent infant and matures 

into an independent individual. This process starts at conception and continues throughout 

life. It has been described as a process from ówomb to tombô (Telkin, 2008). 

 

Prenatal development of organs and systems occur in a specific pattern within a set 

timeframe. These systems continue to mature after birth. A rapid progression of 

neurodevelopment across various domains is seen in the first two years of life. These 

domains include gross and fine motor functions, cognition, speech and language and socio- 

emotional functioning.  Gross motor skills develop first as they encourage development in 

the other domains (Campbell, Palisano and Orlin, 2012). The domains are mutually 

dependent for healthy child development (Baker-Henningham and Boo, 2010). Skills 

become more exact and are refined. Different theories describe the process of the refining 

of these skills. These theories are reviewed in more detail later in this section, but the 

refining is mainly as a result of a combination of the maturation of the sensory and motor 

systems by the childôs needs and use and daily practice of these skills (Engel-Yeger, 

Rosenblum and Josman, 2010). Dr Milani-Comparetti referred to this as óappointments with 

functionsô (Telkin, 2008, p17). Development is thus said to be a continuous systematic 

process, occurring in a typical sequence (Yvonne, Sacker and Nazroo, 2006).  
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Each stage of the development continuum has a specific purpose and is the building block 

on which the next milestone is achieved.  A milestone is a specific skill or task that one 

expects a child to achieve at a certain age (Telkin, 2008). There are specific milestones in 

the different domains of development.  Milestones are used to monitor the sequence and 

rate of the developmental process. The timing of the attainment of the milestones varies 

between each individual child (Sharma, OôSullivan and Baird, 2008). Many factors have an 

influence on the attainment of milestones as well as the timing thereof (Teklin, 2008; 

Walker, et al., 2007; Walker, et al., 2011). There is however a normal or typical time range 

in which the specific milestones need to be reached for development to be considered 

healthy. The WHO Multicentre Growth Reference Study Group (2006) compiled óWindows 

of Achievementô for the timing of six gross motor milestones in infants. Eight hundred and 

sixteen healthy infants from Ghana, India, Norway, Oman and the United States of America 

(USA) were studied. Infants were monitored by caregiver report and regular assessment 

over a two year period. Assessments included the timing of achievement of six gross motor 

milestones. These milestones included 1) sitting without support, 2) crawling on the hands 

and knees, 3) standing with assistance, 4) walking with assistance, 5) standing alone and 

6) walking alone. Every child must first achieve these six gross motor tasks in order to be 

able to mobilise independently. These tasks are not culturally specific. This study also 

found no significant difference between the timing of achievement of these milestones 

between male and female and therefore results are reported for both genders together. 

Figure 2.1 shows the normal time ranges of achievement of these six gross motor tasks.  

 

 

 

 

 

 

 

 

 

Figure 2.1:  Windows of Achievement of Six Gross Motor Milestones as Reported 

by the WHO Multicentre Growth Reference Study Group (2006) 
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The grey block represents the percentile (1-95th) and the line indicates the confidence 

interval. It is interesting to note that 4.3% of the children did not crawl on hands or knees. 

 

The gait cycle and other skills become more refined with time. The gait of a two year old 

child increases in speed. A typical two year old starts to climb on and off steps, kicks balls 

and pushes toys. A typical two year old also starts to partake in activities of daily living 

(ADL) such as feeding themselves and assisting with dressing of themselves (Campbell, 

Palisano and Orlin, 2012). 

 

A typical three year old child has a better sense of speed, movement control and co-

ordination than he had at the age when he started walking. Stair climbing continues to 

improve and riding of a tricycle begins. Hopping starts to develop. Feeding is nearly 

independent and a child is nearly able to dress himself independently with the exception of 

buttoning and tying of shoelaces. Urinary continence, during the day, becomes possible 

(Campbell, Palisano and Orlin, 2012).  

A typical four year old is expected to walk down stairs, one step at a time and to catch 

objects with one hand. Running, jumping and climbing becomes more skilled (Campbell, 

Palisan and Orlin, 2012). 

A typical five year old child is able to complete long jumps, skip and to throw objects 

overhead (Campbell, Palisano and Orlin, 2012). 

 

Co-ordination of movement is an important component of normal function in everyday life 

(Engel-Yeger, Rosenblum and Josman, 2010). There are different theories that try to 

explain the process of movement development. The three main theories that have been 

described are the neural-maturation, cognitive and behavioural theories. These will be 

briefly discussed as described by Campbell in the second chapter of the book 'Physical 

Therapy for Children' (Campbell, Palisano and Orlin, 2012).  

 

Neural-maturation, as initially described by Gesell states that the progression of task 

achievement occurs mainly due to the maturation of the central nervous system (CNS). He 

acknowledged the role of the environment in the process. 

The behavioural cognitive theory, described by Skinners states that the environment is the 

primary motivator for motor and cognitive development. Piaget further stated that the 

interaction between the maturation of the central nervous system and responses that occur 

through environmental stimuli lead to movement and progression of movement. 

Dynamical systems as defined by Thelen and colleagues as sited in Campbell, Palisano 

and Orlin, 2012 on pg 40, gives equal recognition to the role of the environment and various 
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bodily systems (CNS, muscular and sensory systems) in the achievement of tasks and 

progression thereof. 

 

The first five years of a childôs life are the ógolden yearsô. This is the period in which the 

foundation for further development is established.  Fernald states that óearly childhood is 

the time of greatest risk and greatest opportunityô. It is thus important to monitor 

development to detect delays which can be an indication of infirmities or an underlying 

disease, abnormality or disability. If these are detected one can intervene timeously and 

appropriately (Fernald, Kariger, Engle and Raikes, 2009). 

 

A good understanding of the typical development time frame is essential to detect, 

evaluate, manage and treat unhealthy or atypical development. 

 

2.2 DEVELOPMENTAL DELAY 

Developmental delay is defined when a child at a specific age does not achieve milestones 

which 90% of the children achieve at that specific age (Yvonne, Sacker and Nazroo, 2006). 

A delay can be seen either in a single domain of development or across all the domains, 

the latter is then referred to as a global developmental delay. There are many factors that 

impact and play a role in childhood development. These factors can either facilitate or 

hinder development.  

 

2.2.1 Factors Associated with Developmental Delay 

The Lancet review states that poverty, inadequate nutrition, illness and neglect prevent 200 

million children under the age of five years from meeting their developmental potential 

(Grantham-McGregor, et al., 2007; Walker, et al., 2007). The sub- Saharan regions have 

the highest percentage of children who start life with a drawback (Grantham-McGregor, et 

al., 2007).  

The factors associated with children presenting with developmental delay which bear 

relevance to this study, will be discussed in the section that follows.  

 

2.2.1.1 Poor nutrition 

According to the WHO, malnutrition is a state caused by deprived and inadequate nutrition. 

This is often accompanied by specific macro- and micronutrient deficiency. Malnutrition 

impairs physical and mental functioning of an individual (World Health Organisation and the 

United Nations Children Emergency Fund, 2009; United States Centres for Disease Control 

and Prevention, 2012). Malnutrition is classified as either acute (moderate or severe) or 

chronic (stunting).  
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Adequate nutrition in the early childhood years is crucial (Walker et al., 2011). Physical 

growth in the early years is a gauge of nutrition. Anthropometric measurements are used to 

define and categorise malnutrition (United States Centres for Disease Control and 

Prevention, 2012). For children between the ages of 6-59 months, moderate acute 

malnutrition is defined as a weight- for- height under two standard deviations of the median 

as plotted on the WHO growth charts (refer to Appendix A for the WHO growth charts). 

WHO Growth charts are universally used anthropometric charts to monitor growth. These 

are universal charts and are there are not specific charts available for specific ethnic 

groups. A measure of the left upper arm circumference of less than 115mm in children 

between 6-59 months is used to screen for malnutrition (United States Centres for Disease 

Control and Prevention, 2012). 

 

Stunting is defined as height- for- age under two standard deviations of the median as 

plotted on the WHO growth charts (World Health Organisation and the United Nations 

Children Emergency Fund, 2009) (Appendix A). Stunting results from longstanding 

inadequate feeding (chronic malnutrition). Poor maternal health during pregnancy, repeated 

infectious diseases and poverty also contribute to the development of stunting (World 

Health Assembly Global Nutrition Targets, 2014). A Lancet review reported that a third of 

children in developing countries under the age of five years are stunted (Walker, et al., 

2007). Currently approximately 159 million children globally under the age of five years are 

stunted. This equates to a prevalence of 23.8%. The global prevalence of stunting has 

reduced by 15.8% from 1990-2014. The prevalence of stunting in Africa has increased by 

23% between 1990 and 2014 and is now estimated to be 58% (United Nations International 

Childrenôs Emergency Fund, World Health Organisation and World Bank Group, 2015).  In 

this report there are no suggestions as to why there has been an increase in the prevalence 

of stunting. 

 

Malnutrition leads to neurodevelopmental delays (Gladstone, et al., 2008). Poor childhood 

growth has been associated with cognitive and gross motor developmental delay 

(Whithead, Potterton and Coovadia, 2014). 

 

Stunting in children is irreversible and when it occurs before the age of two years it is 

associated with poor cognitive and scholastic outcomes (Grantham-McGregor, et al., 2007). 

This in turn has great implications for the community as this contributes to the 

intergenerational poverty cycle (Kuklina, et al., 2004; Grantham-McGregor, et al., 2007). In 

younger children stunting is associated with poor play and poor levels of attachment 

formation. Attachment formation is important for socio-emotional development (Walker et 

al., 2007).  
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In the case of malnutrition it is important that an early and correct diagnosis is made so that 

the child can be treated correctly and that long term effects are prevented (United States 

Centres for Disease Control and Prevention, 2012). 

 

2.2.1.2 Poverty/poorer socioeconomic status 

Poverty hampers optimal childhood development. This association has been detected at six 

months of age. Poverty is associated with poor sanitation, overcrowding and a lack of 

recourses, opportunities and stimulation. These are also risk factors that hamper optimal 

childhood development.  An accumulation of these factors therefore further greatly hampers 

development. This setback increases as the child grows up and affects scholastic 

achievement. This in turn affects job opportunities and community well being. The cycle of 

intergenerational poverty thus continues (Grantham-McGregor, et al., 2007; Fernald et al., 

2009). 

 

2.2.1.3 Illnesses 

Illnesses, especially infections, reoccurring illness and long and repeated hospitalization 

significantly affect timing of the development (Walker, et al, 2007). Tuberculosis (TB) and 

infection with the Human Immunodeficiency Virus (HIV) will be discussed. These infections 

are both global health concerns and are a high burden in the sub- Saharan area. 

 

Tuberculosis 

In 2014 there were 9.6 million new cases of TB worldwide. Twelve percent of these 

individuals were also infected with the HIV. Of the total group one million cases occurred in 

individuals 14 years and younger (World Health Organisation Global TB Report, 2015). 

 

South Africa is one of the 22 high burden countries. The Global TB report of 2015 stated 

that there were 380 000 TB cases. New TB cases that were notified amounted to 318 193. 

Of which 33 522 were extra pulmonary TB and 261 955 were pulmonary TB. Ten percent 

(31 997) of these cases were individuals under the age of 15 years (World Health 

Organisation, 2015). 

 

In this search no studies could be found listing developmental delay as a long term 

consequence of pulmonary TB. In the acute stage of the disease children will not perform 

on their optimal motor level. 

 

On the contrary tuberculosis meningitis has severe long term neurological sequlae 

(Anderson, et al., 2010). 
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Human Immunodeficiency Virus  

In the year 2013 it was estimated that there were 35 million people living with HIV/AIDS 

globally. Of these, 2.1 million were new infections.  Globally HIV is the second most 

common cause of death among adolescents. In Africa it is the leading cause of death 

among adolescents. The sub ïSaharan region has the highest proportion of individuals 

living with HIV/AIDS (Avert, 2015). Approximately 90% of the paediatric HIV population live 

in sub-Saharan Africa. The majority of paediatric infection, 95%, occur by mother to child 

transmission. This route of transmission takes place in utero, during the birth process or 

during breastfeeding. The prevention of mother-to-child transmission programme (PMTCT) 

has been implemented and is effective to reduce the chance of HIV transmission from the 

mother to the child during pregnancy, birth or breastfeeding. This programme was officially 

started in South Africa in May 2002 (Steinberg, 2016). 

 

Other routes of transmission include sexual abuse, blood transfusions with infected blood 

and shared breastfeeding (Zeijlstra, 2008, Benton, Lachman and Seedat, 2013). 

Progression of the infection from HIV to AIDS occurs more rapidly in children than in adults. 

It is estimated that about half of  the  children  infected  with  HIV  progress  to  AIDS  within  

a  year (Adland, et al., 2015). The first sign of infection with the virus in infants is 

neurodevelopmental delay. This delay is seen in the domains of gross motor, cognitive and 

language (expressive more than receptive) development. Gross motor development is 

affected most severely with the other domains affected less severely in the order mentioned 

above (Whitehead, Potterton and Covadia, 2014). A South African study has reported a 

prevalence of gross motor delay of 87% and a cognitive delay of 78% in a group of 122 HIV 

positive children under two and a half years of age. Most of these children were not on 

antiretroviral therapy  (Potterton, et al., 2009). Developmental delay results mainly from an 

HIV encephalopathy. Infants who develop the HIV encephalopathy in utero show signs of 

delay earlier than children who become infected later (Potterton, et al., 2009). Human 

immunodeficiency virus encephalopathy may be static or progressive but is potentially 

reversible. Early initiation of antiretroviral therapy (ART) is advised to prevent 

neurodevelopmental delays (Benton, Lachman and Seedat, 2013).   

 

Whitehead, Potterton and Covadia (2014) compared the neurodevelopment of HIV- 

infected infants (before and during treatment with ARTs) to HIV-exposed-uninfected infants. 

Their findings suggested that even after six months of ARTs the HIV-infected group were 

still behind the HIV-uninfected group. 

 

It is suggested that myopathies may also contribute to neurodevelopmental delay in HIV 

infected children (Zeijlstra, 2008). The association between myopathies and HIV/AIDS has 
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been well described in literature amongst the adult population. The following description is 

specific to the adult population. Myopathies may develop as a result of:  1) the effects of 

HIV infection or 2)  the use of ARTs or 3) as a combination of the  infection  and  the  ARTs  

or  4)  from  a  secondary  cause  such  as  altered  metabolic  pathways, opportunistic  

infections  or  neoplastic  tissues. These secondary causes are however  rare  causes  of 

myopathies. The HIV  infection may lead to myopathies by 1) altering the structure of the 

myofibrils , 2) altering mitochondrial functioning, depending  on  the  dose,  Zidovudine  

(AZT)  as  well  as nucleoside reverse transcriptase inhibitors (NRTI) affect mitochondrial 

structure and functioning and consequently  lactic  acid  pathways.  This  causes  a  lactic  

acidosis  and  progressive  myopathy  and  also a polyneuropathy (Estanislao,  Thomas  

and  Simpson,  2004;  Patel,  Patel,  Espinoza, 2009). The  clinical  presentation  of  

myopathies  is  sudden  progressive weakness  of  the  proximal  muscles,  the  neck  flexor  

muscles  and  symmetrical  weakness  of  the  limb muscles.  Swallowing muscles are also  

affected.  Functional  limitations  that  result  from  myopathies may include difficulty 

climbing stairs, standing up from the seated position, lifting objects above the head  and  

brushing  hair  (Estanislao,  Thomas  and  Simpson,  2004; Tehranzadeh,  Ter-Oganesyan  

and Steinbach,  2004  ;  Chan,    Kirton,    Estanislao    and    Simpson,  2007.  

 

Studies are currently being done to determine the muscular strength and endurance of HIV 

infected children (Potterton, 2015). Zeijlstra (2008) conducted a pilot study to investigate 

the muscle strength of children infected with HIV. This study was conducted during the era 

in which children only became eligible for treatment once the CD4 count had dropped to 

15% of the normal concentration. The author thus studied two groups of children that were 

infected with HIV. A group that was on highly active antiretroviral therapy (HAART) and a 

group that was not on HAART. She found a relationship which was directly proportional 

between the CD4 counts and muscle strength in an HIV infected group who were not on 

HAART treatment. As the disease progressed and the CD4count dropped, so did the 

muscle strength. The muscle strength however did not increase, as does the CD4 count 

once HAART was started. Muscle strength is thus affected by the virus and the HAART. 

Poor muscle strength and endurance may hinder optimal gross motor development. 

 

Orphaning, as a result of death of the caregiver due to AIDS also affects the healthy 

development of children (Department of Social Development Republic of South Africa and 

United Nations International Children's Emergency Fund, 2006). 
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2.2.1.4 Other factors that may influence development 

Culture is an important aspect influencing childhood development. Culture is a way of life 

particular to an ethnic group and is the foundation for interaction with the environment and 

within a social environment (Oxford dictionary Electronic version, 2016).  

 

The concept of culture has been studied for decades and varying definitions emphasising 

various facets of culture have been made. Kagitcibasi (2007) describes culture as óshared 

learned behaviour and meanings that are socially transferred in life-activity settingsô, and 

ódifferent experiences of groups that lead to predictable and significant differences in 

behaviourô. Herskovits defines culture as óthe man made part of the environmentô 

(Kagitcibasi, 2007). It can thus be concluded that culture is a way of life particular to an 

ethnic group and is the foundation for interaction with the environment and within a social 

environment. It influences the way the parents interact with and stimulate their child. This 

will have an influence on the childôs global development.  

 

Environmental factors which may negatively affect childhood development include lack of 

access to clean water, inadequate sanitation services and the overcrowding of houses 

(Walker, et al, 2007).  The circumstances in the community and in the country in which the 

child is growing up in can also affect development. A child growing up in a country where 

there is continuous exposure to war and limited recreational activities and disruption of 

normal daily activities is at risk of some form of developmental delay. A child growing up in 

the Bushmen community will need to learn to hunt; development will be centred on learning 

skills to hunt and physical agility. A child living in Iceland will need to develop skills that are 

centred on learning how to function in different forms of snow. 

 

Parental factors play a vital role in child development. These include the mental health of 

the parents or the primary caregiver, parenting styles, parental involvement and interaction, 

attachment formation with parents, and the general family setup (Centre on the Developing 

Child Harvard University, 2009). General stimulation and interaction is compromised when 

children grow up in an environment in which the main caregiver is suffering from a mental 

illness as this may lead to neglect. The consequence may be diminished stimulation in the 

home environment which hampers optimal motor and cognitive development (Baker-

Henningham and Boo, 2010). These children are also prone to developing mental illnesses 

themselves later in life (Center on the Developing Child Harvard University, 2009). 

 

Prenatal and perinatal factors influencing development 

Alcohol abuse of the mother during pregnancy has harmful effects on the developing 

foetus. These effects are lifelong and irreversible but are completely preventable (Olivier, 
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Curfs and Viljoen, 2016). Effects are classified according to the foetal alcohol spectrum 

disorder (FASD). There are four categories of FASD as listed by the Institute of Medicine 

1996 of which foetal alcohol syndrome (FAS) is the most severe form. The remaining three 

categories include partial foetal alcohol syndrome (pFAS), alcohol-related 

neurodevelopmental deficits (ARND) and alcohol related birth defects (ARBD). Foetal 

alcohol spectrum disorder is a major public health concern in the Northern Cape (Olivier, 

Curfs, and Viljoen, 2016).  Ongoing prevalence studies in the Northern Cape revealed a 

high prevalence in Upington, Kimberley and in De Aar. The most recent prevalence rates, 

as measured among grade one learners, was 64/1000 in Kimberley, 74.7/1000 in Upington 

and 119.4/1000 in de Aar (Olivier, Curfs, and Viljoen, 2016). South Africa has one of the 

highest rates of alcohol consumption per alcohol user (Olivier, Curfs, and Viljoen, 2016). 

 

A low birth weight has been associated with an increased risk for delayed development and 

behavioural problems during the adolescent years (Walker, et al., 2007).  

 

Perinatal asphyxia and hypoxia may result in severe neurological sequalae (Telkin, 2008). 

 

Congenital abnormalities and syndromes may also contribute to developmental delays 

(Couper, 2016). 

 

The issue of nature (genetics) versus nurture and the role of epigenetics (how the 

environment brings out certain genetic features) also need to be considered when looking 

for factors influencing the development of a child. These are however difficult to measure. 

 

2.3 EARLY CHILDHOOD INTERVENTION 

To be effective in preventing developmental delays it is important to identify risk factors that 

have the potential to negatively affect childhood development (as discussed above) and 

then to intervene accordingly, as early as possible. It has also been proven that offering 

caregiver support is effective. Intervening early may decrease the need for later 

interventions which may often be more complex, more expensive and less effective (Baker-

Henningham and Boo, 2010). 

 

2.3.1 Early Childhood Development Centres 

The Department of Social Development of South Africa has established Early Childhood 

Development Centres (ECDC) with the aim of providing early childhood stimulation. As per 

the definition an ECDC is the collective name given to a day care centre, a crèche or a play 

group that offers temporary day care and protection to a group of children. This group 
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needs to consist of at least six children (Department of Social Development Republic of 

South Africa and United Nations International Childrenôs Emergency Fund, 2006).  

 

Heckman (2006) gives priority to the family environment in childhood stimulation. Heckman 

(2006) argues that differences in scholastic achievements reflect more on the family and 

home setup than on the school set up. 

 

A healthy family environment and adequate stimulation in the family setup is important for 

healthy childhood development (Heckman, 2006). 

 

2.4  ASSESSMENT OF DEVELOPMENT 

Assessing development is important as it helps detect possible developmental delays. 

Delays need to be addressed early for intervention to be beneficial and to prevent 

complications (Mayson, et al., 2007). Assessment of development needs to be done across 

the different domains of development, namely gross and fine motor, cognitive, speech and 

language and socio- emotional.  

 

Developmental assessments are done subjectively, asking the caregiver about the 

developmental history, as well as objectively, by observing skills and by using standardised 

tests. The majority of the standardized tests available have been developed, standardized 

and validated in Western countries. The most popular ones with a short description of each 

include the following (Gladstone, et al., 2008): 

¶ Bayley Scales of Infant Development assesses cognitive, language, motor, socio- 

emotional and  adaptive behaviour between the ages of birth to 42 months (Texas 

Education agency, 2015). 

¶ Denver Developmental Screening Test II  (DDST II)  assess 125 items in the 

categories of fine motor function, gross motor function, language and social 

personal aspects from birth up to an including 6 months (Texas Education agency, 

2015). 

¶ Bruininks-Oseretsky Test of Motor Proficiency, Second Edition (BOTÊ-2).  Assess 

fine motor precision, fine motor integration, manual dexterity, bilateral coordination, 

balance, running speed and agility, upper extremity co ordination, strength between 

the ages of 4 and 21 years (Texas Education agency, 2015) 

¶ Movement Assessment Battery for Children (M-ABC). The M-ABC will be discussed 

in more detail in section 2.4.1. 
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There are challenges when using some of the above mentioned western standardize tests 

in non-western countries, these include; the tasks are often translated into another very 

different language, which may influence the interpretation of instructions and thus the 

reliability and validity of the results. The test is often not administered in the mother tongue 

of the child, if the therapist is unable to speak the childôs mother tongue. This also has an 

effect on the reliability of the results. Some of the tasks in the test may not be culturally 

appropriate or may even be inappropriate for children not from Western countries. The 

scores obtained during these tests need to be compared to a ónormal valueô. The normal 

values are obtained from the sample on which the test has been standardized. óNormal 

valuesô need to be systematically adjusted based on research, so as to become a fair 

representation of the population in which the child is growing up.  

 

2.4.1 Movement Assessment Battery for Children-2 

The Movement Assessment Battery for Children-2 (M-ABC2®) is an internationally known 

assessment tool used in clinical settings as well as in research. The M-ABC2® consists of a 

checklist and a standardised test. It provides qualitative and quantitative data in the 

assessment of movement in children between the ages of three to 16 years. The M-ABC2® 

was published in 2007 and is the revised version of the M-ABC®, which was first published 

in 1992. The M-ABC® assessed gross and fine motor function in children between the ages 

of four to 12 years (Henderson, Sugden and Barnett, 2007). The M-ABC® and M-ABC2® 

are the most popular tools used to diagnose developmental coordination disorder (DCD) 

(Engel-Yeger and Josman, 2009). 

 

Developmental coordination disorder is an impairment in the development of motor 

coordination (Engel-Yeger and Josman, 2009). It is not related to a medical or intellectual 

disorder. This disorder is said to be more prevalent among boys and the prevalence is 

estimated at 6-13% of school going children (Engel-Yeger and Josman, 2009). 

 

The M-ABC2® checklist is relevant for children between the ages of five to 12 years. It is 

completed either by the teacher, the parent or a caregiver. It relates questions to movement 

of the child in the home and school environment (Henderson, Sugden and Barnett, 2007). 

 

The M-ABC2® standardised test assesses the ability of a child to perform certain motor 

skills and as well as the quality of these motor skills. The three components of motor skills 

that are assessed include manual dexterity, aiming and catching and balance. These are 

assessed in three age bands. The age bands are grouped as follows; age band 1: three to 

six years, age band 2: seven to ten years and age band three: 11 to 16 years (Henderson, 

Sugden and Barnett, 2007). 
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The components of the motor skills assessed in the M-ABC2®, namely manual dexterity, 

aiming and catching and balance will be defined in the section that follows: 

Manual dexterity, the ability to use the hand and fingers in a controlled and coordinated 

manner is necessary to for many everyday activities. These include holding a pencil and 

writing and drawing, tying shoelaces, fastening buttons and cutting with a scissors (Engel-

Yeger, Rosenblum and Josman, 2010). 

 

Engel-Yeger, Rosenblum and Josman, (2010) conducted a study were one of the aims 

were to assess the difference in motor performance in children from different 

socioeconomic backgrounds. They reported that children with a higher socioeconomic 

background scored better in the manual dexterity component of the M-ABC2® than a group 

of children from a lower scocioeconomic background. It was suggested that the reason of 

this finding is that parents from higher socioeconomic statuses expose their children to 

varying games focusing on fine motor activity. 

 

The M-ABC2® age band 1 assesses manual dexterity by assessing coordinated hand 

function while performing a task (positioning coins and threading beads) and hand eye co-

ordination during a drawing trial. The speed of this movement is also assessed (Henderson, 

Sugden and Barnett, 2007). 

 

Aiming and catching, the ability to throw and aim at a target as well as to grasp a moving 

beanbag is assessed. This reflects hand eye co-ordination as well as the ability to plan and 

execute a task (Henderson, Sugden and Barnett, 2007). 

 

Balance is a state in which the body is in equilibrium and the sum of the resultant forces 

acting on a body is zero. The centre of gravity of the body falls in its centre of support. 

Static balance is the maintenance of the state of equilibrium in a stationary position, such 

as the maintenance of posture. Dynamic balance is the maintenance of the state of 

equilibrium while in motion. Maintaining balance is necessary for controlled and coordinated 

movement. Balance improves and becomes more refined up to the age of 18 years (Jones 

and Barker, 2002; Henderson, Sugden and Barnett, 2007; Engel-Yeger, Rosenblum, and 

Josman, 2010). Nolan, Grigorenko and Thorstensson (2005) reported a difference in the 

development of balance and postural control between girls and boys. Girls seemed to 

develop balance slightly earlier than boys. Cappellini, et al. (2008) found that children 

growing up in rural areas scored better than children from urban areas in a balance task. 

The M-ABC2® assesses both static balance (standing on one leg) and dynamic balance 

(walking on a line with heels raised and jumping on five consecutive mats) (Henderson, 

Sugden and Barnett, 2007). 
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Age appropriate norms are given for each component. From these total test scores are 

calculated and converted to age appropriate percentiles. The percentiles are interpreted by 

a óôtraffic light systemôô. The green zone, above the 15th percentile represents the normal 

motor development range; the amber zone ranges from the sixth-15th percentile and 

indicates a risk for motor impairment. The red zone which is less or equal to the 5th 

percentile indicates a definite risk of motor impairment (Henderson, Sugden and Barnett, 

2007). 

 

Structural and content changes were made to some of the tasks during the adjustment of 

the M-ABC® to M-ABC2®. The materials of the M-ABC® were made of wood and those of 

the M-ABC2® are made of plastic. Content changes of the tasks in M-ABC®  age band 1 

include 1) changing the shape in the drawing trail, 2) throwing a beanbag onto a mat 

(instead of rolling a beanbag into a goal) and 3) jumping onto mats (instead of jumping over 

chords).The tasks remained similar, therefore in the literature search studies evaluating the 

reliability of the M-ABC® were considered to still be relevant and to reflect reliability of the 

M-ABC2® (Henderson, Sugden and Barnett, 2007). Population studies in which the M-

ABC® was administrated were also considered.  

 

The formulation of the normative data and standardization of the M-ABC2® was completed 

in the United Kingdom (UK) in 2005 and 2006. A sample size of 1172 English speaking 

children was recruited from main stream schools. The sample was representative of the UK 

population in terms of the respective age bands, socioeconomic groups and cultural 

groups, as per the 2001 UK Census.  Cultural groups included the white, African, 

Caribbean, Chinese and Asian children. The Asian group included Indian, Pakistan and 

Bangladeshi children. The normative data is described at six month intervals for three and 

four year olds and then by year intervals onwards (Henderson, Sugden and Barnett, 2007). 

 

Cross-cultural studies have been done and some researchers suggested that normative 

data for certain tasks need to be adjusted. In a Czech population of 11-15 year olds it has 

been suggested to adjust the norms of the drawing trial, the two-board balance test and the 

zig-zag hopping test (Psotta and Hendl, 2012). This age band is however not relevant for 

this study. Engel-Yeger, Rosenblum and Josman, (2010) suggested that the normative data 

of the M-ABC2® should be adjusted to different cultural contexts and socioeconomic 

groups. 

 

Valentini, Ramalbo and Oliveria, (2014) proved that the normative data is valid for Brazilian 

children.  This study included 844 children between the ages of three and 13 years. The 
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test was translated into Portuguese by an expert panel. High intra- and inter-rater reliability 

was shown. 

 

The M-ABC2® has been shown to be valid and reliable (Henderson, Sugden and Barnett, 

2007; Ellinoudis, et al, 2011).  

 

Reliability refers to the accuracy and consistency of test results to be produced between 

different examiners and over time (Henderson, Sugden, and Barnett, 2007). The M-ABC2® 

has been shown to be reliably used by paediatricians, psychologists, physiotherapists, 

occupational therapists and human movement scientists. In 2003 Chow and Henderson 

showed a strong inter-rater reliability with an intra class correlation of 0.95 (Henderson, 

Sugden and Barnett, 2007). 

 

Validity refers to how well the test measures what it states to measure (Henderson, Sugden 

and Barnett, 2007). 

 

Henderson, Sugden and Barnett, (2007) stated that the test-retest reliability for the aiming 

and catching component in the age band one of the M-ABC® is of a concern, but another 

study suggested that this instrument is valid and reliable to assess movement difficulties in 

all components of age band 1 (Ellinoudis, et al., 2011). The M-ABC2® has been shown to 

have good content, face and criterion related validity (Henderson, Sugden and Barnett, 

2007).  

Ellinoudis, et al (2011) studied 183 Greek preschool children and concluded that the M-

ABC2® is a reliable and valid tool for assessing of movement difficulties among three to 

five year old children (age band 1). 

 

The M-ABC2® has been used in South African studies, of these studies have researched 

developmental co-ordination disorder (Gritzman, 2012; Buys 2014).  

 

2.5 PLATFONTEIN 

The Platfontein community is a San community in South Africa. It is situated 21 km west of 

Kimberley (GPS coordinates: 28.7074 S, 24.6477 E) and falls into the Frances Baard 

district. This is an amalgamated San bushmen community consisting of the !Xun and the 

Khwe tribes, of which there are approximately three times more !Xun than Khwe 

(Fredericks,  2012). These two groups were relocated from Angola to Namibia between 

1973 -1975 and then to Schmidsdrift in March 1990 (Van Wyk, 2014). Schmidsdrift is 

situated 80km west of Kimberley in the Pixleyka Seme district. In 2003 and 2004 the !Xun 

and Khwe were relocated to the Platfontein farm (Fredericks, 2012). The total Platfontein 
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population amounts to 5185 (Census, 2011). Table 2.1 is taken from Statistics South Africa, 

Census 2011 and contains some of the relevant statistics relating to the Platfontein 

community. 

 

Table 2.1: Statistics of the Platfontein Community as per Statistics South Africa 

(Census 2011) 

 

Characteristics Percentage 

Total population 5,185 

Population between 0-14 years of age 41,4% 

Population in the working age (15-64 years) 51,7% 

Population aged 65+ 6,9% 

Population density 2933 persons/km2 

Population above 20 years that do not have schooling 57% 

Population above 20 years of age that has a higher education 0,3% 

Population above 20 years that has a matric pass 6,9% 

Number of households 1,277 

Average household size 4,1 

Female headed households 48,7% 

Formal dwellings 83,7% 

Housing owned/paying off 0,8% 

Flush toilet connected to sewerage 0,5% 

Weekly refuse removal 0,5% 

Piped water inside dwelling 3,6% 

Electricity for lighting 60,4% 

 

The Platfontein community is a very poor community which faces many challenges. Many 

of these challenges have been ascribed to the difficulty of integrating into the different 

lifestyle after the relocation from Angola via Namibia to Schmidsdrift, these include (Bahta, 

2014): 

 

Á Violence (Becker, 2012)  

Á Alcohol abuse which includes hard liquor as well as homemade beer (Becker, 2012). 

Á A high incidence of HIV infection (Becker, 2012). 

Á A high incidence of unemployment.  

 

Platfontein is situated in the Frances Baard district. This district has a 41 % unemployment 

rate compared to a national unemployment rate of 29, 8%   (Census, 2011). Of the 49% of 

the people in the Frances Baard district that are employed 81% earn a monthly salary of 
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under R3200.  The Platfontein community receive a monthly subsidy from the Department 

of Defence (Becker, 2012). 

 

There is a very low level of education in the Frances Baard district. Only 25.4% of people in 

the district have a level of education above grade 10 (Becker, 2012) compared to 28.4% of 

the South African population having an education of grade 12 (Census, 2011). 

 

A newspaper report on 20 June 2016 titled ñSan must adaptô expressed the concern raised 

by Alvin Botes (MEC for Cooperative Governance, Human Settlements and Traditional 

Affairs) on the slow integration of the San community into the ónew communityô. This article 

stated that a government programme is being developed to assist with integration, skill 

development and employment opportunities (Kumalo, 2016). 

 

There are two crèches in the Platfontein community, one among the Khwe tribe and the 

other among the !Xun tribe. Both crèches are overseen and managed by the Caritas 

community focus. Both crèches are listed as ECDC and comply with the nrms and 

standards of the Childrenôs Act 38 of 2005. There are between 30 and 40 children at each 

facility ranging from age three to six years. The exact percentage of the communitiesô 

children that use the ECDC is not known, but it is known that the majority of the 

communityôs children do not have access to these centres, due to financial and limited 

space available at the crèches. The commitment to daily crèche attendance of the children 

at the crèches is also of concern. At both crèches there is one trained local teacher from 

the representative tribe, who has done a basic training course in pedagogue, one 

classroom assistant and one cook. The children receive a snack and a cooked lunch every 

day. Both crèches have two small classrooms with limited play equipment and an outdoor 

playground. Children are taught in both Afrikaans and either Khwe and !Xun. These two 

crèches are structured similarly with regard to the daily educational programme they 

provide. The monthly fees are R50 per child attending the crèche (Nomm, 2015). 

Caritas Community Focus manages and oversees both crèches. Caritas Community Focus 

is part of the Caritas International group, a global charity organistation of Catholic origin that 

aims to end poverty, promote justice, restore dignity and assist with development of 

communities (Caritas, 2016). See Appendix B for photos of Platfontein and of the crèches. 

As seen on the photos, playgrounds are available for play at the crèches. To the 

researchers best knowledge these are the only form of playgrounds of this sort available in 

the community.  
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2.6 CONCLUSION 

Childhood development is an important and dynamic process and is the foundation for 

further development and lifelong learning. Internal and external factors affect development. 

Many of the detrimental factors that may hinder healthy childhood development are 

prevalent in sub-Saharan Africa and in the Platfontein community.  Describing, assessing 

and understanding these factors would assist to provide a structured intervention program. 

 

The following chapter describes the methodology of this study.  



 

 

23 
 

CHAPTER THREE 

 

3. METHODOLOGY 

This chapter describes the study population, methodology and procedures related to the 

study. 

 

3.1  STUDY DESIGN 

This was a descriptive cross-sectional study. 

 

3.2  STUDY POPULATION 

3.2.1  Source of Participants 

The study population included children between the age of three and six years who 

attended the !Xun and the Khwe crèches in the Platfontein community during the study 

period. 

 

3.2.2 Sample Selection and Size 

A sample of convenience was used as all children that attend the crèches were invited to 

participate in the study. Information regarding the number of children attending the 

respective crèches was received from the main teacher of each crèche. The sample size 

was thus estimated to be 70 children, 30 children attending the Khwe crèche and 40 

children attending the !Xun crèche. 

A sample of convenience was used due to safety and practical reasons.  

 

3.2.2.1 Inclusion criteria 

The inclusion criteria were: 

Children between the age of three and six years that attend one of the two crèches. 

 

3.2.2.2 Exclusion criteria 

The exclusion criteria were: 

A parent or the primary caregiver of the child who did not consent for their child to 

participate in the study. 

A child who was absent during the data collection period. 

 

3.2.3 Study Period 

The data collection period of this study was from the 19-30 October 2015. 
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3.3 MEASURING INSTRUMENTS 

A demographic and anthropometric data collection sheet was drawn up and used to 

capture data (see Appendix C). The measuring instrument used in the study was the 

standardized test of the M-ABC2®. The test record form of the M-ABC2® is  attached in 

Appendix D. Details of the data collection sheet and the M-ABC2® will be outlined below. A 

research assistant, who is a professional health care provider and is trained and 

experienced in measuring anthropometry in children, was responsible for the 

anthropometric measurements in this study. The researcher was responsible for 

administrating the M-ABC2®. 

 

3.3.1 Demographic and Anthropometric Data Collection Sheet 

Demographic information collected included: the childôs date of birth, gender, TB status 

(currently on TB treatment or history of TB disease), who the primary caregiver is, the 

parental or primary caregiver's level of education and the parental or primary caregivers 

employments status. This information was collected verbally from the parents or the 

primary caregiver, once consent was given. This was captured on the self-constructed data 

collection sheet (Appendix C). 

 

Anthropometric data were collected and captured on the same data collection sheet. This 

data included the height and weight of the child, the head circumference as well as the left 

mid upper arm circumference.  

 

In the problem statement it was stated that lower respiratory tract infections are one of the 

reasons children form the Platfontein community to are admitted to KHC. Lower respiratory 

tract infections were how ever not considered to be a co morbidity that was to be 

considered in this study, as it was expected that if children are acutely ill and have a lower 

respiratory tract infection they would most probably not attend the crèche for the period of 

illness.  

 

3.3.2 Anthropometric Measuring Equipment 

The following equipment was used for the anthropometric measurements: 

 

3.3.3.1 Scale 

A precalibrated slimline electronic scale (ELEKTRA CARE) was used to determine the 

weight of the children.  
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3.3.3.2 Stadiometer 

A stadiometer is a device used to measure the height of a human being (Collins English 

Dictionary, 2014).  A body meter measuring tape with a wall stop, a form of stadiometer, 

was used to measure the height of the children.  

 

3.3.3.3 Tape measure 

A flexible non-stretch tape measure was used to measure the head and left mid upper arm 

circumference. The head circumference (occipito-frontal circumference) was measured 

around the furthest circumference, which is approximately two fingers below the eyebrows 

to the widest part of the back of the head (University of Minnesota, 2014).The left mid upper 

arm circumference was measured at the midpoint between the olecranon and acromion 

(Collins, Duffield and Myatt, 2000). See Appendix J. 

 

3.3.3 The Movement Assessment Battery for Children-2 

The M-ABC2 ®was used to assess motor performance of the sample. The M-ABC2® is the 

revised version of the M-ABC®. This tool assesses the ability of a child to perform certain 

motor skills and the quality of the motor skills (Henderson, Sugden and Barnett, 2007).  For 

this study only the first age band was used when collecting data due to the specified 

inclusion criteria.  This age band assesses eight tasks, which are divided into three 

subcategories. The sub categories are manual dexterity, aiming and catching and balance. 

Age appropriate norms are given for each task for each age band in the instructional 

manual. The normative data is described at six month intervals for three and four year olds 

and then by yearly intervals onwards. These age appropriate norms are converted to 

component scores and percentiles for each subcategory (Appendix D). The total test score 

is the sum of the three component scores of the three subcategories. These sub-scores are 

then converted to a percentile and this is an indication of whether the childôs motor 

performance is at risk for impairment. The percentiles are represented by a traffic light 

system. The green range, above the 15th percentile represents the normal range; the amber 

range between the 6-15th percentile indicates a risk for motor impairment. The red zone, 

less or equal to the 5th percentile, indicates a definite risk of motor impairment.  

 

The M-ABC2® has been shown to be valid and reliable (Henderson, Sugden and Barnett, 

2007; Ellinoudis et al, 2011). Good inter-rater reliability ratio and a good test-retest reliability 

have been documented (Henderson, Sugden and Barnett, 2007). A study suggested that 

this instrument is valid and reliable to assess movement difficulties in all components of age 

band 1 (Ellinoudis, et al., 2011). The M-ABC has been shown to have good content, face 

and criterion-related validity (Henderson, Sugden and Barnett, 2007).  
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It was decided to use this test for the study as this instrument was available and was 

practical to implement at the crèches and it has been used in the South African context 

before. 

 

3.4  ETHICAL CONSIDERATIONS 

Permission to conduct the study was obtained from: 

Caritas Community Focus (Overseer and manager of both crèches) ( See Appendix E for 

written permission from Caritas Community Focus). 

 

Northern Cape Department of Education as they are responsible for ECDC in the Northern 

Cape (See Appendix F for written permission from the Northern Cape Department of 

Education) 

 

Informed consent from one of the parents or the main caregiver of the child (See Appendix 

G for the information letter and the consent form). 

 

This study protocol was submitted to the Human Research Ethics Committee of the Faculty 

of Health Sciences of the University of the Witwatersrand and the clearance number issued 

was M150718 (Appendix H). All study participants received a study code and this code was 

used, instead of their name on assessment documents. 

 

Medical concerns that were picked up during the assessment were noted and the child was 

referred appropriately for further assessment and care.  

 

Participants were not remunerated as the researcher assessed the children at crèche 

during normal school days and it was not suggested by the ethics department of 

Witwatersrand University. 

 

3.5 PILOT STUDY 

3.5.1  Aim of the Pilot Study 

The aim of the pilot study was to evaluate whether the demographic and anthropometric 

data collection sheet (Appendix C) fulfilled its function, whether the implementation of the 

method was doable and practical and to determine the intra-rater reliability of the assessor 

when doing the anthropometric assessment. 

 

3.5.2  Sample Size of the Pilot Study 

Literature suggests that a pilot study should contain approximately 10% of the estimated 

study sample, but should also consider costs and time involved (Hertzog, 2008). This study 
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had a potential sample size of 70 children, it was however anticipated that not all children 

would be present at school during the time of the testing and so the pilot study was 

conducted using five children from the one crèche. These participants were selected on a 

first come first serve basis according to the set inclusion and exclusion criteria stated in 

section 3.2.2.1 and 3.2.2.2. 

 

3.5.3  Procedure of the Pilot Study 

The procedure used in the pilot study was as follows: 

Information regarding the aim and contents of the study was given to one of the parents or 

to the primary caregiver. This was done in the morning when the child was brought to the 

crèche. This was done verbally by the researcher herself. The teacher of the children 

assisted with translation (to Khwe or !Xun) if the parent or caregiver did not understand 

either English or Afrikaans. A written information sheet (Appendix G) was issued to parents 

or main caregivers who were literate. The parents or caregivers were given some time to 

decide and ask questions. One parent or the main caregiver who consented for their child 

to participate in the study then signed an informed consent form (Appendix G).  If the parent 

or the main caregiver was illiterate, consent was documented by means of a thumb print or 

marked by means of a cross. After consent was obtained, demographic data were collected 

by means of an interview. The data collection sheet (Appendix C) was completed. The 

anthropometric data collection and the motor assessment were done in a quiet classroom. 

Only the study participant, the researcher and the research assistant were in the room 

during the time of the testing. The teacher assisted with translation as was needed.  

 

Anthropometric data was collected in the following manner: 

Weight: The research assistant put the scale on by applying light pressure to it. He asked 

the child to take off his or her shoes and to step onto the scale. Once the measurement had 

been stabilized the research assistant recorded this measurement and asked the child to 

step off the scale (See Appendix I for specific instructions). 

 

Height: The research assistant asked the child to take off their shoes and to stand up 

straight against the wall with the heels touching the wall. The body meter measuring tape 

was placed at the two meter mark on the wall and was then pulled down to the level of the 

childôs head. The measurement was then taken (see Appendix I for specific instructions). 

 

Head circumference: The head circumference (occipito-frontal circumference) was taken 

around the furthest circumference of the head, which is approximately two fingers below the 

eyebrows to the widest part of the back of the head (University of Minnesota, 2014). A 

flexible non-stretch tape measure was used (See Appendix I for specific instructions). 
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Left mid upper arm circumference was measured on the left arm at the midpoint between 

the olecranon and acromion (Collins, Duffield and Myatt, 2000). A flexible non-stretch tape 

measure was used (See Appendix I for specific instructions). 

 

Two measurements were taken of the height, head circumference and left upper arm 

circumference. This was done to establish intra-rater reliability of the assessor. 

 

The body mass index (BMI) was calculated manually using the calculation of personôs 

weight in kilograms divided by the square of height in meters (World Health Organisation, 

2006). This was then interpreted using the BMI charts of the WHO for boys and girls (z- 

scores). The weight-for-height was also plotted on the WHO child growth standards chart. 

This was used to classify the nutritional status according to the z-scores: moderate 

malnutrition (-3< z-score <-2) severe malnutrition (z-score Ò-3) adequate nutrition (-2< z-

score < +2) (World Health Organisation and United Nations International Childrens 

Emergency Fund, 2009). In this report the distinction is made only between malnutrition 

and adequate nutrition. The severity of the malnutrition is not reported on. The left mid 

upper arm circumference cut-off for malnutrition was taken as 115mm (World Health 

Organisation and United Nations International Childrens Emergency Fund Guidelines, 

2009). Stunting was determined as height-for-age under two standard deviations of the 

median as plotted on the WHO growth charts (World Health Organisation and United 

Nations International Childrens Emergency Fund Guidelines, 2009). (Appendix A) 

The WHO charts for head circumference were used to chart the measurement. These 

charts have data available for children up to five years of age. 

 

The eight tasks of the M-ABC-2® were carried out as described in the instruction manual 

(2007) on pages 24-38. Due to copyright of the M-ABC-2® only a brief overview of the 

tasks is included (Henderson, Sugden and Barnett, 2007). 

 

Manual dexterity 1: Positioning coins 

The study participant was asked to place coins into a bank box using one hand.  Six coins 

were used for study participants between three and four years of age. Twelve coins were 

used for study participants between the ages of five and six years. The researcher 

demonstrated the task. This was followed by a practise attempt, with the preferred hand 

first. Two formal trials with each hand were tested. The number of seconds the study 

participant needed to perform the test was timed using a stopwatch and recorded, rounded 

off to two decimals.  
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Manual dexterity 2: Threading beads 

The study participant was asked to thread beads onto a lace. Six beads were used for 

study participants between three and four years of age. Twelve beads were used for study 

participants between the ages of five and six years. The task was demonstrated by the 

researcher. A practice attempt was given. Two formal trials with were given. The number of 

seconds the study participant needed to execute the task was timed using a stopwatch and 

recorded, rounded off to two decimals.  

 

Manual dexterity 3: Drawing trail 

The study participant was asked to draw a continuous line through a drawing trail. The task 

was demonstrated to the participant by the researcher. The participant had one practice 

round and a maximum of two drawing trails were given. The number of errors was 

recorded. 

 

Aiming and catching 1: Catching beanbag 

The researcher and the study participant stood on a mat 1.8m apart, facing each other. The 

researcher threw a bean bag and the study participant had to catch the beanbag. A practice 

trial was given followed by a formal trial of ten attempts. The number of correct attempts 

were recorded.  

 

Aiming and caching 2: Throwing beanbag onto mat 

The study participant stood on a mat 1.8m apart from another mat. The study participant 

was instructed to throw a bean bag onto the other mat. A practice trial was given followed 

by a formal trial of ten attempts. The number of correct attempts was recorded.  

 

Balance 1: (Static) One leg balance 

The study participant was asked to stand on one leg on a mat for as long as possible, but 

for a maximum of 30 seconds. The right leg and the left leg were tested. A practice round 

was given, followed by a formal trial of a possible two attempts. 

 

The instruction manual states that for this task the child needs to wear gym shoes. For the 

purpose of this study the study participant was asked to perform the task barefoot as many 

of the children did not have shoes and did not have gym shoes. 

 

Balance 2: (Dynamic) Walking heels raised 

The study participant was asked to walk on a 4.5m line on the floor with their heels raised. 

The number of consecutive steps in which the child stayed on the line and where the heel 
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was not lowered was recorded. A practice attempt was given followed by two formal 

attempts.  

 

Balance 3: (Dynamic) Jumping on mats 

The study participant was asked to stand on a mat and then to jump on five mats that were 

placed consecutively next to each other on the floor. The task was demonstrated and then 

a practice attempt was given. A maximum of two formal trials were given. The number of 

consecutive jumps, of which the maximum was five jumps, was recorded. There were 

separate specific criteria for evaluating a jump as correct for the three and four year olds as 

well as for the five and six year olds. As quoted directly from the instruction Manual: óôAt age 

3 and 4 years, it does not matter how the child jumps or lands, as long as there is some lift 

from the ground with the two feet and the feet stay within the boundaries of the mats. Also, 

the foot position may be adjusted after each jump. At age 5 and 6 years, the child must 

make five consecutive, continuous jumps, taking off and landing each time with the feet 

together on the mat. The foot position may not be adjusted between jumps and only one 

jump per mat is permitted.ôô 

 

3.5.4 Data Analysis of the Pilot Study 

Data collected during the pilot study was captured in Microsoft Excel 2007. The intra-rater 

reliability of the assessor was evaluated by calculating a correlation co-efficient using 

Microsoft Excel 2007. To determine if there was a significant difference between values 

obtained, a Studentôs t-test was calculated in Microsoft Excel 2007. A p-value Ò 0.05 was 

deemed statistically significant. 

 

3.5.5  Results of the Pilot Study 

The anthropometric measurements were recorded for the five children in the pilot study.  

The correlation co-efficient calculated are presented in Table 3.1 for review. 

 

Table 3.1: Correlation Values of Anthropometric Measurements as Assessed by 

the Assessor 

Anthropometric Measurement R p-Value 

Height in cm 0.99 0.53 

Head circumference in cm 0.99 0.59 

Left upper arm circumference in cm 0.99 1.00 

 R: correlation value 

All three anthropometric measurements show a strong linear correlation between the two 

measurements. This indicates good intra-rater reliability for these measurements. No 

statistical significant differences were observed in anthropometric measurements taken. 
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There were two minor changes that were made after the pilot study. These were: to include 

the gender of the study participant on the demographic collection sheet. It was decided to 

leave out the HIV status of the study participant as most parents and caregivers were 

reluctant to volunteer this information, the Road-to-Health books were not always available 

and the teachers did not have a complete list of the medical conditions of the children. 

No problems were encountered in the measurements of the five children in the pilot study 

and so these measurements were included in the results of the main study. It took 

approximately 30 minutes per child to complete the entire data collection procedure.  

 

3.6  MAIN STUDY 

The method as described in the pilot study in section 3.5 was used to conduct the main 

study. 

 

The data collection was done at the !Xun  and the Khwe crèches in the mornings between 

8h00 and 13h00. Data was collected at the Khwe crèche from the 19-21 October 2015 and 

at the !Xun crèche from the 26-30 October 2015. A research assistant, who is a 

professional health care provider and is trained and experienced in measuring 

anthropometry in children, was available. The research assistant was responsible to 

measure weight, height and upper arm and head circumferences. 

 

The M-ABC2® was conducted by the researcher at both the crèches. 

 

3.7  STATISTICAL ANALYSIS 

All data were entered into Microsoft Office Excel 2007. Results of categorical data were 

presented as percentages and frequencies. Numerical variables were presented as means, 

standard deviations or percentiles. 

 

A biostatistician of the University of the Free State assisted with the statistical analysis and 

made use of SAS system statistical programme.  

 

The association between the morbidities (malnutrition, stunting and history of tuberculosis) 

and the percentile rank (green, yellow, red) was assessed using the Fishers exact test. 

 

The comparisons of the morbidities between the two crèches Fishers was compared using 

the Fishers exact test. 
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The final M-ABC 2® categories (percentile rank) obtained from the Khwe and !Xun crèches 

were compared using the Chi squared test. For the analysis of the statistics a p-value Ò 

0.05 was deemed statistically significant. 

 

The following chapter will present the results of the main study. 
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CHAPTER FOUR 

 

4. RESULTS 

In this chapter the sample and the results relating to each one of the four research 

objectives will be presented.  

 

The results will be given under the following sub-headings: 

4.1 Sample size 

4.2 Objective 1: Demographic and anthropometric profile of study participants 

4.3 Objective 2: Motor development of study participants 

4.4 Objective 3: Relationships between motor development and existing morbidities 

4.5 Objective 4: Motor development differences/ similarities of the two crèches 

 

4.1  SAMPLE SIZE 

The flow chart in figure 4.1 outlines the final sample size of the study. 

 

Figure 4.1: Flow Chart of the Final Study Sample 

Of the potential 70 study participants, six did not meet the inclusion criteria. Consent and 

demographic data were received for 64 participants. Two of the participants for whom 

consent was received did not return to school during the time of testing of the M-ABC2®, 

however for one of these participants anthropometric data was recorded.  
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One participant was unable to complete the M-ABC2® due to hip pain (demographic and 

anthropometric data was however collected). The researcher assessed the participantôs hip 

and the participant was subsequently referred for medical review and management. 

Therefore demographic information was obtained from 64 (91.4%) participants and 

anthropometric data from 63 (90%) participants.  

 

M-ABC2 ® scores were available for 62 participants (88.6%). 

 

During the administration of the M-ABC2® one study participant was noted to have an ear 

infection. This participant was referred to the local clinic. This participants data was 

included in the analyses of the results as this condition was not listed as an exclusion 

criteria in the study methodology. 

 

4.2 OBJECTIVE 1: DEMOGRAPHIC AND ANTHROPOMETRIC PROFILE OF STUDY 

PARTICIPANTS 

 

4.2.1  Gender Distribution 

There was a total of 28 (43.8%) female participants in the study sample, 11 of which were 

from the Khwe crèche and 17 from the !Xun crèche. 

 

There were a total of 36 (56.3%) male participants in the study sample, 16 of which were 

from the Khwe crèche and 20 from the !Xun crèche. The ratio of females to males was: 

1:1.2. 

 

4.2.2  Age of the Study Participants 

The age of the study participants ranged from three years and two months (38 months) to 

five years eleven months (71months).  

 

The mean age of the study sample was four years and ten months (SD+/- 8.3 months). The 

mean age of study participants at the Khwe crèche was four years and six months (SD +/-

7.9 months) and at the !Xun crèche the mean age was five years (SD+/- 7.5 months).  

 

4.2.3  Caregiver Details 

Information on who the primary caregiver is, their marital status, their level of education and 

employment status is displayed in the tables below: 
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            Table 4.1: Representation of the Primary Caregiver  

Primary  Caregiver Khwe (n=27) !Xun  (n=37) Study Sample (n=64) 

Parent 20 (74.07%) 32 (86.5%) 52 (81.3%)* 

Grandparent 6 (22.2%) 4 (10.8%) 10 (15.6%) 

Parent and grandparent 1 (3.7%) 0 1 (1.5%) 

Extended Family 0 1 (2.7%) 1 (1.5%) 

 

*Most of the study participants are being raised by their parents (n=52; 81.3%). 

 

Table 4.2:  Marital Status of the Primary Caregiver 

Marital Status Khwe (n=27) !Xun (n= 37) Study Sample (n= 64) 

Married 5   (18.5%) 2 (5.4%) 7    (10.9%) 

Unmarried 13 (48.1%) 28 (75.7%) 41   (64.1%)* 

Co-habitate 9   (33.3%) 7 (18.9%) 16   (25.0%) 

 

*Most primary caregivers of the sample were unmarried (n=41; 64.1%). 

 

Table 4.3: Level of Education Achieved by the Primary Caregivers  

Level of Education Khwe (n=27) !Xun (n=37) Study Sample (n=64) 

 Grade 7 8 (29.6%) 16 (43.2%) 24 (37.5%)* 

 Matric 6 (22.2%) 3 (8.1%) 9 (14.0%) 

 University 0 1 (2.7%) 1 (1.5%) 

 None 5 (18.5%) 17 (45.5%) 22 (34.4%) 

Currently studying for matric 8 (29.6%) 0 8 (12.8%) 

 

*The majority of primary caregivers had a grade 7 education level (n=24; 37.5%). 

Noteworthy is that 22 (34.4%) of primary caregivers had no formal school education.  

 

Table 4.4:  Employment Status of the Primary Caregiver 

Employment Khwe (n=27) !Xun (n=37) Study sample (n=64) 

 Not employed 14 (51.9%) 34 (91.9%) 48 (75.0%)* 

 Employed 13 (48.1%) 3 (8.1%) 16 (25.0%) 

 

*The majority of primary caregivers were unemployed (n=48; 75.0%). 

4.2.4  Prevalence of tuberculosis History among the Sample 

Prevalence of current or previous TB amongst the sample is 9.38% (n=6). Three (11.11%) 

of the children at the Khwe crèche had TB previously and successfully completed 

treatment. One child was still on TB treatment during the time of testing.  
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Two of the 37 children (5%) at the  !Xun crèche had previous TB and had successfully 

completed treatment. 

According to the WHO revised guidelines the current recommended anti-TB medication and 

dosages report that side effects of this medication is uncommon and mild. It is also 

documented that children are better able to endure the anti TB treatment than adults 

(Graham, 2010). For this reason, and considering that the child was well enough to attend 

the crèche, the results were included in the analysis. 

 

4.2.5  Anthropometric Measurements 

Anthropometric measurements that were recorded include the left mid upper arm 

circumference, the head circumference, weight and height. The BMI scores were calculated 

from the weight and height. These findings were plotted on and interpreted using the 

respective WHO growth charts (z scores). Refer to appendix A for the WHO growth charts.  

 

Head circumference normative data is available up to the age of five years. Results of 

these findings are not reported on as there was no clinically significant difference. Left mid 

upper arm circumference normative data is available up to age five. Table 4.5 contains the 

data of the z scores of the left mid upper arm circumference of the 31 children five and 

under. 

Table 4.5: Z Scores of Left Mid Upper Arm Circumference 

Between The Z-Score Values  

z scores [3 ; 2] [2; 1] [1; 0] [0; -1] [- 1; -2] [- 2; -3] 

 Total group 0 0 4 9 12 0 

 Khwe 0 0 2 4 8 0 

 !Xun 0 0 2 5 4 0 

 

 

 

 

 

 

 

The area highlighted by the red blocks display z-scores which indicate malnutrition by left 

mid upper arm circumference. 

 

For the purpose of the study malnutrition was determined using weight-for-height (z scores) 

under two standard deviations of the median as plotted on the WHO growth charts. 

On the Specific Z-Score Values  

  3 2 1 0 -1 -2 -3 

Total group 0 0 0 0 5 1 0 

Khwe 0 0 0 0 3 0 0 

!Xun 0 0 0 0 2 1 0 
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Stunting was determined as height-for-age under two standard deviations of the median as 

plotted on the WHO growth charts. See appendix A (World Health Organisation and United 

Nations International Childrens Emerecency Fund Guidelines, 2009). 

 

4.2.5.1 Malnutrition rate within the sample 

Table 4.6 shows the nutritional state of the children in the sample as a whole as well   as 

per crèche. 

 

Table 4.6:  Prevalence of Malnutrition 

Nutritional status Khwe (n= 27) !Xun  (n=36) Study Sample (n=63) 

Malnourished 1 (3.7%) 5 (13.9%) 6 (9.5%) 

Adequately nourished 26 (96.3%) 31 (49.2%) 57 (90.5%) 

 

The majority of study participants (n=57; 90.5%) from both crèches received adequate 

nutrition and were not considered malnourished.  

 

The nutritional status of the children of the two crèches was compared using the Fisher's 

exact test and was calculated to be p=0.39. There was thus no statistical significant 

difference between the two crèches with regard to nutritional status of study participants. 

 

4.2.5.2 Stunting among the sample 

Table 4.7 shows the prevalence of stunting for the sample as well as per crèche. 

 

Table 4.7:  Prevalence of Stunting  

Nutritional status Khwe (n= 27) !Xun  (n=36) Study Sample (n=63) 

Stunted 3(11.1%) 8 (22.2%) 11 (17.5%) 

Not stunted 24 (88.9%) 28 (77.8%) 52 (82.5%) 

 

The majority of study participants (n=52; 82.5%) were not considered to be stunted with 

regards to their growth. 

The prevalence of stunting between the two crèches was compared using the Fisher's 

exact test and was calculated to be p=0.33. There was thus no statistical significant 

difference between the two crèches with regards to the prevalence of stunting of study 

participants. 
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4.3  OBJECTIVE 2:  MOTOR DEVELOPMENT OF STUDY PARTICIPANTS 

The results of the M-ABC2® are represented per subcategory (manual dexterity, aiming 

and catching and balance) and per traffic light colour system (green, amber, red). The 

traffic light colour system is a representation of the age appropriate percentile norms. All 

three categories need to be completed in order for the final score be categorized into the 

colour traffic light system. The green range, above the 15th percentile represents the normal 

range; the amber range between the 6-15th percentile indicates a risk for motor impairment. 

The red zone, less or equal to the 5th percentile, indicates a definite risk of motor 

impairment (Henderson, Sugden and Barnett, 2007).  

 

4.3.1  M-ABC2® Results per Category 

Sixty two M-ABC2® tests were carried out. Figure 4.2 shows how the successfully 

completed component scores were calculated per category, as well as the reasons why 

some scores could not be determined. 

 

  
62 M-ABC2® Test were Carried Out 

    

 

  

 

     

             

  
Manual Dexterity 

 
Aiming and Catching 

 
Balance 

             

  
Total Khwe !Xun 

 
Total Khwe !Xun 

 
Total Khwe !Xun 

Failed 
 

1 0 1 
 

0 0 0 
 

1 0 1 

Inappropriate 
 

3 0 3 
 

0 0 0 
 

5 1 4 

Refused 
 

0 0 0 
 

1 1 0 
 

0 0 0 

             
Successfully 
completed  

58 
(93.5%) 

26 32 
 

61 
(98.4%) 

25 36 
 

56 
(90.3%) 

25 31 

 

Figure 4.2:  Successfully Completed Subcategories of the M-ABC2® 

 

In total 54 out of the 62 (87.1%) completed M-ABC2® test scores could be calculated. The 

flow diagram in Figure 4.3 shows the spread thereof. Of the eight study participants to 

which a colour zone could not be given two study participant had two categories that they 

either failed or inappropriately completed. Six study participants each had only one 

component which they either failed or executed incompletely. 
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Figure 4.3: Total successfully completed M-ABC2® 

For the purpose of this study, only the 54 completed M-ABC2® results are presented and 

analyzed. 

 

4.3.1.1 Manual dexterity 

 

Table 4.8 tabulates the maximum, minimum, mean, median, standard deviation and middle 

quartiles of the manual dexterity percentiles scored. Figure 4.4 shows the distribution of the 

manual dexterity percentiles scored. 

 

Table 4.8: Percentiles of the Manual Dexterity Category of the M-ABC2® 

  
Study Sample 

(n=54) 
Khwe Crèche 

(n=24) 
!Xun Crèche 

(n=30) 

[Min; Max] percentile 01; 50 0.1; 50 0.1; 16 

[Mean; SD] 7.8; ±10.6 11.6 ±14.0 4.8; ±5.2 

Median percentile 5 5 2 

Middle quartiles 1;9 2;16 1;5 

*SD: standard deviation 

 

 

62  M-ABC2® test were started 

     
Successfully completed 

Manual dexterity 
 

Aiming & catching 
 

Balance 

58 
 

61 
 

56 

     

 
  Total    54   

 

 
  Khwe crèche:24 

 

 
  !Xun crèche:30 
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Figure 4.4: Range of Percentile Scores of the Manual Dexterity Component of the 

M-ABC2® 

 [The x- axis represents the M-ABC2 percentile scores and the y axis represents n] 

 

Sixty eight point five percent of the sample scored at or below the 5th percentile. This is 

indicated by the red line on figure 4.4. 

 

4.3.1.2 Aiming and catching 

Table 4.9 shows the maximum, minimum, mean, median, standard deviation and middle 

quartiles of the aiming and catching percentiles results. Figure 4.5 shows the distribution of 

the aiming and catching percentiles scored. 

 

Table 4.9: Percentiles of the Aiming and Catching Category of the M-ABC2® 

  
Study sample 

(n=54) 
Khwe crèche 

(n=24) 
!Xun crèche 

(n=30) 

[Min; Max] percentile 2; 98 5; 75 5;95 

Mean; SD 37.4;±25.3 29.5;±19.3 43.6;±28,0 

Median 50.0 56.5 50.0 

Middle quartiles 37;75 37; 84 37; 75 

*SD: standard deviation 
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Figure 4.5: Range of Percentile Scores of the Aiming and Catching Component of 

the M-ABC2® 

 [The x- axis represents the M-ABC2® percentile scores and the y axis represents n] 

 

Three point seven percent of the sample scored at or below the 5th percentile. This is 

indicated by the red line on figure 4.5. 

 

4.3.1.3 Balance 

Table 4.10 shows the maximum, minimum, mean, median, standard deviation and middle 

of the balance percentiles scored. Figure 4.6 shows the distribution of the balance 

percentiles scored. 

 

Table 4.10:  Percentiles of the Balance Category of the M-ABC2® 

  
Study sample 

(n=54) 
Khwe crèche 

(n=24) 
!Xun crèche 

(n=30) 

[Min; Max] percentile 5; 95 5; 75 5; 95 

[Mean percentile; SD] 37.4; ±25 29. 5; ±19.3 43.6; ±28.0 

Median 31 25 37 

Middle quarters 25;75 16;3 7 25; 63 

*SD: standard deviation 
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Figure 4.6:  Range of Percentile Scores of the Balance Component of the  

M-ABC2® 

 

[The x- axis represents the M-ABC2® percentile scores and the y axis represents the n] 

Seven point four percent of the sample scored at or below the 5th percentile. This is 

indicated by the red line on figure 4.6. 

 

4.3.2  M-ABC2® Zones 

Table 4.11 shows the zones of the total scores per sample and per crèche. Figure 4.7 

shows the percentage of M-ABC2® colour zones for the sample rounded off to the nearest 

whole number in a pie chart.  Figure 4.8 and 4.9 show the percentage of M-ABC2® colour 

zones per crèche in a pie chart.  

 

Table 4.11:  Traffic light spread of the M-ABC2® 

M-ABC2® Zones Green Amber Red 

  Study population(n=54) 29 (53.7%) 13 (24.1%) 12 (22.2%) 

  Khwe crèche (n=24) 13 (54.2%) 7 (29.2%) 4 (16.7%) 

  !Xun crèche (n=30) 16 (53.4%) 6 (20.0%) 8 (26.6%) 

 

Majority (53.7%, n=29) of the study participants scored in the green zone of the M-ABC2® 

test. This was followed by the amber (24.1%, n=13) and then the red zone (22.2%, n=12). 

 

Table 4.12 tabulates the maximum, minimum, mean and standard deviation of the total test 

score percentiles. Figure 4.10 show the range of percentiles scores of the total test score of 

the sample. 
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Table 4.12:  Percentiles of the Total Test Score of the M-ABC2® 

  Study Sample Khwe Crèche !Xun Crèche 

[Min; Max] percentile 0.5; 63 2; 63 0.5; 50 

[Mean; SD] 19.1; ±15,2 20.8; ±16.9 17.8; ±13.9 

Median percentile 16 16 16 

Middle quarters 9; 25 9; 25 5; 25 

*SD: standard deviation 

 

 

Figure 4.7:  Range of Percentile Scores of the M-ABC2® Test Scores 

[The x- axis represents the M-ABC2® percentile scores and the y axis represents the n] 

 

Twenty two percent of the sample scored at or below the 5th percentile. This is indicated by 

the red line on figure 4.10 

 

4.4 OBJECTIVE 3: RELATIONSHIPS BETWEEN MOTOR DEVELOPMENT AND  

EXISTING MORBIDITIES 

 

4.4.1 TB History 

Of the 54 M-ABC2® test that were completed, four participants had TB previously and one 

was currently on treatment. Forty nine did not have TB and did not have a history of TB. 

Table 4.13 shows the results of the M-ABC2® zones for the TB and non TB group. 

 

Table 4.13:  M-ABC2® Zones by TB History 

M-ABC2® Zones Green Amber Red 

  TB history (n=5) 4 (80.0 %) 0 1 (20.0%) 

  No TB history (n=49) 24 (44.4%) 14 (25.9%) 11 (20.4%) 
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Majority (80.0% n=4) of the children with a history of TB or current TB scored in the green 

range of the M-ABC2®. The participant on the TB treatment was not the participant who 

scored in the red zone. 

 

The Fischerôs exact test was used to compare the zones for the TB history.  A p-value of 

0.49 was calculated. No statistical difference was found between history of TB and the  M-

ABC2® zoning. 

 

4.4.2  Malnutrition 

All five malnourished children started the M-ABC2®. Table 4.14 shows the results of the  

M-ABC2® zones by malnutrition.  

 

Table 4.14:  M-ABC2® Zones of the Malnourished and Non Malnourished     Group 

M-ABC2® Zones Green Amber Red 

  
  

Malnourished (n=5) 5 (100.0%) 0 0 

Adequately nourished (n=49) 24 (49.0 %) 13 (26.5%) 12 (24.5%) 

 

All of the children with malnutrition (n=5) scored in the green range of the M-ABC2® 

The Fischerôs exact test was used to compare the zones to the nutritional status.  A  

p-value of 0.19 was calculated. No statistical difference was found between malnutrition 

and the M-ABC2® zoning. 

 

4.4.3  Stunting 

Table 4.15.displays the M-ABC2® results by stunting. 

Table 4.15:  M-ABC2® Zones of the Stunted and Non-Stunted Group 

M-ABC2® Zones Green Amber Red 

  
  

Stunted (n=9) 5 (55.6%) 2 (22.2%) 2 (22.2%) 

Not-stunted (n=45) 24 (53.3%) 11 (24.4%) 10 (22.2%) 

 

Majority of the children who are stunted scored in the green range of the M-ABC2® (55.6%, 

n=5). The Fischerôs exact test was used to compare the M-ABC2 ® zones to the nutritional 

status. A p-value of 1 was calculated. No statistical difference was found between stunting 

and the M-ABC2® zoning.  

 

4.4.4 Development Differences between national and international studies 

The following tables tabulate the difference in the final M-ABC2® scores between national 

(Table 4.16) and international studies (Table 4.17). 
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Table 4.16 : Difference between three South African Studies  

  
Platfontein Buys (2014) Gritzman (2012) 

n=54 n=323 n=81 

Green 54% 85% 80% 

Amber 24% 7% 
20% 

Red 22% 8% 

 

Table 4.17: Difference between the Platfontein Sample and the Brazilian Studies 

  Platfontein 
Valentini, et al. 

(2012) 
(n=151) 

Valentini, Clark and 
Whitall (2014) 

Green 54.0% (n=29) 64.2% (n=97) 63.3% (n=95) 

Amber  24.0% (n= 13) 19.9%  (n=30) 20.0% (n=30) 

Red 22.0% (n=12) 15.9% (n=24) 16.7% (n=25) 

\ 

 

4.5  OBJECTIVE 4: MOTOR DEVELOPMENT DIFFERENCES/ SIMILARITIES 

OF     THE TWO CRÈCHES 

 

The M-ABC2 È ótraffic light zonesô of the Khwe and  !Xun crèches were compared using the 

Chi-square test.  A p-value of 0.59 was calculated. There is therefore no statistical 

difference between the scores of the two crèches. 

 

These findings will be discussed in chapter 5. 
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CHAPTER FIVE 

5. DISCUSSION 

In this chapter the findings will be discussed under the four research aims; namely  

5.1 Sample size 

5.2 Objective 1: Demographic and anthropometric profile of study participants 

5.3 Objective 2: Motor development of study participants 

5.4 Objective 3: Relationships between motor development and existing morbidities 

5.5 Objective 4: Motor development differences/ similarities of the two crèches 

 

5.1  SAMPLE SIZE 

The exact number of children in the Platfontein community under the age of five years is 

unknown. In South Africa 31,3% of the population are aged between 0-14 years and 10.8 % 

under 5 years of age (Census, 2011). It is unknown what percentage of children in 

Platfontein are under 5 years of age, but if one estimates it according to the ratios in the 

South African population, 14,3% of the population is under 5 years of age, this would equal 

to 740 children under the age of five years. 

It is not known what percentage of the children in the community attended the ECDC. This 

figure however is expected to be small  considering that in the Northern Cape only  33% of 

children between the ages of zero to four years attend ECDC (Manoko, 2016). No reasons 

were given in this newspaper article (The New Age Newspaper, Friday 3 June 2016) 

suggesting as to why such a small percentage of the Northern Cape children attend ECDC 

Centres. Together with Kwa zulu Natal these two provinces had the lowest percentage of 

children attending ECDC in the country. These figures were quoted from the general 

household survey 2015 (Manoko, 2016). Jaganath, et al. (2015) found an association 

between low rates of pre-primary school attendance and a low socioeconomic status in 

rural Nepal. However 56% of children in rural Nepal had accesses to ECDC (Jaganath, et 

al., 2015). This is higher than that reported in the Northern Cape. The most recent statistics 

of UNICEF (2013) state that in South African 76,5% of male and 76,6% of female children 

attend pre-primary schools (United Nations International Childrens Emergency Fund, 

2013), this is nearly double the amount reported in the Northern Cape. It can be 

hypothesized that the low socioeconomic status of the Platfontein community, limited space 

at the ECDC (due to limited resources) together with cultural perspectives of the relevance 

regarding schooling contribute to the small rates of children attending ECDC. 
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5.2 OBJECTIVE 1: DEMOGRAPHIC AND ANTHROPOMETRIC PROFILE OF    STUDY 

PARTICIPANTS 

 

Exposure to several risk factors increases the risk for developmental delay (Baker-

Henningham and Boo, 2010). There is an increase in the amount of risk factors that 

children in poorer socioeconomic environments are exposed to. These risk factors 

negatively impact brain composition and brain function. All domains of development are 

thus affected. Long term consequences include poorer academic performance, 

unemployment and anti-social behaviour (Baker-Henningham and Boo, 2010). The risk 

factors in this community that were identified during this study include poverty, malnutrition 

(9.5%), stunting (11.1%), a low educational level of the primary caregiver (14% completed 

matric). 

 

These risk factors will be discussed individually. Underlying pathological conditions that 

were not directly measured in this study still need to be considered when reviewing the 

results. These include, among others, FASD, HIV and inbreeding of the families. 

 

A home environment that provides consistent healthy parent child interaction, age 

appropriate stimulation and play nurtures early childhood development (Centre of the 

Developing Child Harvard University, 2009; Nicholson, et al., 2016). Mothers, or primary 

caregivers of children who struggle financially, have poor social support, have a low level of 

education, abuse substances, are exposed to stressful family and environmental situations 

and who are in a poor health condition themselves, struggle to create a nurturing 

environment for their children. This increases the risk that their children will not obtain their 

developmental potential (Centre of Developing Child Harvard University, 2009). 

 

Of the sample, 75% of the caregivers are unemployed. This is substantially higher than the 

41% unemployment rate in the Frances Baard district as well as the national unemployment 

rate of 29.8% (Census, 2011). Unemployment contributes to poverty. Previously the men 

were employed by the National Defence Force and worked as trackers. Since the relocation 

to the Platfontein farm, finding jobs has been a struggle.  

Compared to a middle and high socioeconomic status, a low socioeconomic status 

increases the likelihood of a moderate neurological disorder four times. This in turn directly 

affects child development (Valentini, Clark and Whitall, 2014). There is also an association 

between DCD and a lower socioeconomic status (Valentini, Clark and Whitall, 2014). 

 

The level of education of the primary caregivers in this study is of a concern. Of the 

caregivers in the sample, 14% had successfully completed matric. This is much higher than 
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the overall percentage of the Platfontein population (6.9%) that have a matric pass (Census 

2011). It is however lower than the national figure of 28.4% (Census 2011). There is an 

attempt to improve the educational level among the community by enrolling the adults into 

an adult education centre. Currently 12.8 % of the parents or primary caregivers are busy 

with a matric program at the adult education centre in Platfontein. It must however be kept 

in mind that prior to the relocation the tribes were living as traditional hunter-gatherers and 

therefore did not have access to school facilities (Bahta, 2014). This contributes the low 

levels of matric in the community. 

 

The TB history in this study was 9.4%. Only one participant (1.6%) was currently being 

treated for active TB. The World Health Organisation Global TB report (2015) reported that 

10% of the new notified TB cases in South Africa were in individuals under the age of 15.  

 

Of the sample 9.5% were classified to have moderate acute malnutrition as plotted on the 

WHO growth charts (Appendix A) (World Health Organization and United Nations 

International Childrens Emergency Fund, 2009). The WHO growth charts were formulated 

during a longitudinal study carried out by the WHO Multicentre Growth Reference Study 

group stretching from July 1997 to December 2003. The sample consisted of 1737 children 

(894 boys and 843 girls) from different cultural groups including children from California in 

the United States of America (USA), Oman, Norway, Brazil and areas in Ghana and India 

with no food insecurity. These children lived in good socioeconomic conditions, were single 

term children, did not have a medical condition leading to growth retardation and followed 

the recommended nutritional guidelines by the research group. Anthropometric data as well 

as motor development, feeding habits, socioeconomic and demographic data were 

collected by trained professionals on a continuous basis starting from birth.  This was 

followed up by home visits at weeks one, two, four and six, monthly from the second to 

twelfth month and every second month in the second year of life (World Health 

Organisation Multicentre Growth Reference Study Group, 2006).  

The Bushmen are small of stature (Wilson and Lundy, 1994). Anthropometric studies 

comparing stature of the San and the Khoikoi groups in southern Africa have shown that 

the San have a smaller mean stature than the Khoikoi. It is suggested that these 

differences are of genetic origin and not as a result of diet (Wilson and Lundy, 1994). This 

report also had a comparison of the San and the Negro group. The San group had smaller 

stature means compared to the Negro groups for both genders.  Table 5.1 tabulates these 

differences. 
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Table 5.1: Differences in Stature of the San and the Negro (Wilson and Lundy, 

1994) 

  Range (in cm) Mean (in cm) Standard deviation (in cm) 

Negro female 1413-1669 1541 ±63.0 

San female 1356-1594 1461 ±59.3 

Negro male 1494-1765 1629 ±67.8 

San male 1441-1648 1558 ±55.1 

 

Considering that the San are smaller in stature than the average population, it is possible 

that the 9.5% of this sample that are classified as malnourished according to the WHO 

growth charts,  are not truly malnourished. There are however no separate growth charts 

available for the San communities and this sample was thus compared to the 

anthropometric data from a cultural diverse normative data but not specific to the San 

group. 

 

Eleven point one percent of the sample was classified as stunted as plotted on the WHO 

growth charts (Appendix A). This prevalence is lower the regional rate of 58% as well as 

the global rate of 23.8% (United Nations International Childrens Emergency Fund, World 

Health Organisation and Worldbank group, 2015). However the San are known to be small 

in stature and therefore the same argument holds as discussed with regards to the findings 

of malnutrition. 

 

5.3 OBJECTIVE 2:  MOTOR DEVELOPMENT OF STUDY PARTICIPANTS 

 

5.3.1 South African Studies 

There are no separate norms for the M-ABC2® for the South African population.  

The M-ABC2® has been used in several South African studies; the normative data for the 

M-ABC2® has been used in these studies. The majority of these studies however were 

conducted in the older age bands of the M-ABC2®. 

In this study, the majority of the sample, 54% scored in the green zone. The green range, 

above the 15th percentile represents the normal range, no risk for motor developmental 

delay. However comparing this to other South African studies, this is much lower than that 

reported by Buys (2014) and Gritzman (2012). 

 

Buys (2014), as stated in her own words, aimed to: óôdetermine the agreement between 

identifying motor difficulties with the M-ABC2® and the identifying of motor difficulties with 

the MABC-Checklist-2ôô. The sample consisted of 323 grade one learners from six different 

schools in the surroundings of Bloemfontein, Free State. The learners were between the 
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ages of five and eight years. Findings of theM-ABC2® test were as follows: 85% had no 

motor difficulties and were placed in the green zone, seven percent had moderate motor 

difficulties and were place in the amber zone and eight percent had severe motor difficulties 

and were placed in the red zone. This study does not record that children with known 

mental, physical and neurological impairments were excluded from the study. 

 

Grtizman (2012) conducted a study of which one of the aims was to determine the 

prevalence of motor impairment as measured by the M-ABC2®  in grade R learners. 

Learners were sampled from seven schools in the Johannesburg area. The sample 

included 42 males and 39 females from middle and upper-class areas ranging between 60-

83 months of age. This study excluded children known with mental, physical and 

neurological impairments. Grtizman reported a 20% impairment and at risk (amber or red) 

for motor performance. 

 

The difference between these three studies are shown in table 5.2. 

 

Table 5.2: Difference between three South African Studies  

  
Platfontein Buys (2014) Gritzman (2012) 

n=54 n=323 n=81 

Green 54% 85% 80% 

Amber 24% 7% 
20% 

Red 22% 8% 

 

Comparing the results of this study to the study by Gritzman (2012) and Buys (2014) as 

seen in table 5.2 this sample performed significantly lower as measured by the  M-ABC2®   

It must be remembered that the socio economic status of this sample is lower that the 

sample in the other two studies. It is known that a lower socioeconomic status hinders 

optimal motor development (Jaganath, et al., 2014). This study did not exclude children 

with mental or neurological impairments as did the study by Gritzman (2012). 

 

The prevalence of children with FASD was not determined in this study. It would however 

be expected that some children could have a diagnosis of FASD. This assumption was 

made as there is a concern of alcohol use in the community and the Platfontein community 

is situated in the Northern Cape which is known to have high rates of FASD (Olivier, Curfs, 

and Viljoen, 2016). It can thus be expected that FASD may have contributed to the lower 

findings of motor development in this study. 
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5.3.2 International Studies 

Valentini, Ramalbo and Oliveria, (2014) proved that the normative data of the M-ABC2® is 

valid for Brazilian children. Brazil and South Africa are both developing countries and of a 

similar socioeconomic status and therefore two similar studies conducted in Brazil were 

compared to this study.  

 

Valentini, et al., (2012) administered the M-ABC® to determine the prevalence of probable 

DCD in children between the ages of four to 12 years in south Brazil. The M-ABC® norms 

were used in this study. The 1587 children in the sample were recruited from public 

schools. Children with pathologies and known motor difficulties were excluded from the 

study, as per the diagnosis of DCD.  In the total sample of children four-12 years, 19.9% 

were listed as probable DCD (amber zone) and 16.8% as at risk (red zone). In age group 1 

(age 4-6 years) there was a total of 151 children. Of these, 15.9% (n=24) were categorized 

as probable DCD (amber zone) and 19.9% (n=30) as at risk for DCD (red zone).Valentini, 

et al, (2012) found that manual dexterity was the most challenging of the motor tasks, 

followed by balance. The researchers noted that there was a higher prevalence for DCD 

among girls than boys. The prevalence of probable and at risk for DCD was higher in the 

age band three and four. It is suggested that the lack of identification and intervention of 

these motor difficulties at a younger age may have contributed to the higher findings of 

motor difficulties at the older age groups. This finding strengthens the importance of 

intervening timeously to prevent potential further delays.  

A similar study by Valentini, Clark and Whitall, (2014) aimed to determine the prevalence of 

DCD in socially disadvantaged Brazilian children by using the M-ABC2® . In total, 1056 

children between the ages of four to 10 years were assessed. The total M-ABC2® scores 

were18% in the red zone and 15% in the amber zone. The results for age band 1 are found 

in table 5.3. The low socioeconomic status was the risk factor most strongly associated with 

motor impairment. 

 

Table 5.3: Difference between the Platfontein Sample and the Brazilian Studies 

  Platfontein 
Valentini, et al. 

(2012) 
(n=151) 

Valentini, Clark and 
Whitall (2014) 

Green 54.0% (n=29) 64.2% (n=97) 63.3% (n=95) 

Amber  24.0% (n= 13) 19.9%  (n=30) 20.0% (n=30) 

Red 22.0% (n=12) 15.9% (n=24) 16.7% (n=25) 

 

In the Platfontein sample manual dexterity was the category of most concern (68.5 % of the 

sample scored in the red zone) followed by balance (7.4% of the sample scoring in the red 

zone). Interestingly this order is identical to the study by Valentini, et al. (2012) as well as 
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Valentini, Clark and Whitall (2014). In a group of Israeli children, children from a lower 

socioeconomic status scored lower in the manual dexterity category than did the group of 

children from the higher socioeconomic status. These authors suggest that the parents in 

the higher socioeconomic status group may be exposing their children to games that 

promote manual dexterity skill refinement (Engel-Yeger and Josman, 2009). 

 

In this study the high rates of difficulty in the manual dexterity tasks possibly contributed to 

the overall higher rates of red and amber zones, when comparing overall zones to the other 

studies. This raises the question as to whether the test is sensitive to measure manual 

dexterity in this cultural group. Manual dexterity as defined by the M- ABC-2® instruction 

manual (2007) is the ability to use the hand and fingers in a controlled and coordinated 

manner. Manual dexterity is necessary for many everyday activities and becomes important 

for writing activities at school.  

 

5.4  OBJECTIVE 3: RELATIONSHIPS BETWEEN MOTOR DEVELOPMENT AND  

EXISTING MORBIDITIES 

 

No statistically significant difference was found between TB history, malnutrition, stunting 

and the motor development in this sample. It is however well known that malnutrition leads 

to neurodevelopmental delays and has been associated with cognitive and gross motor 

developmental delay (Whithead, Potterton and Coovadia, 2014). Stunting, especially if it 

occurs before the age of two years, is associated with poor cognitive and scholastic 

outcomes (Grantham-McGregor, et al., 2007). Eleven point one percent of this sample is 

stunted according to the WHO growth charts. It is however not possible to determine when 

the stunting became evident in these participants. This small sample size probably lead to 

the finding that there is no statistical significance between the motor development and the 

morbidities. It is important when reviewing this finding to keep in mind that malnutrition and 

stunting both impact child development. 

 

Other factors such as poverty, poor maternal (or caregiver) educational level and the lack of 

stimulation also contribute to developmental delays. In this study the higher risk for motor 

impairment as indicated by the amber and red zones of the M-ABC 2®  is probably related 

to the problems of poverty with multiple risk factors and not being familiar with these tasks, 

especially the positioning coins, threading beads and drawing trial of the manual dexterity 

component. 

 

Engel-Yeger and Josman (2009) suggested that socio-demographic and environmental 

factors should be taken into account when using the M-ABC2® to asses motor functioning. 
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They also suggest that the normative data of the M-ABC2® should be adjusted to different 

cultural contexts and socioeconomic groups. 

 

However, considering the above, it should be noted that there are still definite delays (22% 

motor impairment and 24% at risk for impairment as measured by the M-ABC2®) present in 

this population that are not being picked up and addressed in the absence of illness and 

hospital admission. The physiotherapy screening service within the community is thus 

lacking. 

 

5.5  OBJECTIVE 4: MOTOR DEVELOPMENT DIFFERENCES/ SIMILARITIES OF THE  

TWO CRÈCHES 

 

There is statistically no difference between the M-ABC2® scores between the Khwe and 

the !Xun crèches in Platfontein. Socio economic statuses, caregiver education and 

employment, nutritional status are all similar. Both crèches have the same oversearers 

(Caritas Community Focus) . This could have been the reason as to what there is no 

statistical difference between the M-ABC2® scores between the Khwe and the !Xun 

crèches in Platfontein .  

The implication of this finding is that the same recommendations and intervention strategies 

can be implemented at both EDC.  

 

Suggestions arising from the study findings as well as recommendations will be made in the 

following chapter. 
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CHAPTER SIX 

 

6. CONCLUSION AND RECOMMENDATIONS 

Implications of the results as well as recommendations will be made.  

 

6.1  CONCLUSION 

The main aim of this study was to determine whether the children that attend the crèches in 

the Platfontein community present with motor developmental delay. Secondary objectives 

for this study were 1) to determine the demographics (including morbidities) and 

anthropometric data of the study participants, 2) to determine the level of motor 

development in children between the ages of three and six years who attended the local 

crèches in the Platfontein community, 3) to establish the nature of the relationship between 

the existing morbidities and the motor development of the children attending the crèches in 

Platfontein and 4) to establish if there was a difference in motor development of children 

assessed between the two crèches, the two tribes. 

 

The motor development of study participants as measured by the M-ABC2® showed a 

concern in the area of manual dexterity (68.5 % of the sample scored in the red zone) as 

well as overall concern of the motor development of children attending the crèches in the 

Platfontein community (22.2% of the sample scored in the red zone). These percentages 

differ compared to those of the national and international studies. 

 

In this study there was no statistically significant relationship between the motor 

development as measured by the M-ABC2® and existing morbidities (malnutrition, 

stunting). These are however well known factors that affect childhood development.  

 

The San are known to be small in stature and their genetic predisposition to shorter heights 

could have contributed to over identification of malnutrition and stunting. 

 

There were no motor development differences between the two crèches in the Platfontein 

community. 

 

The motor development of the children attending the crèches in the community is of a 

concern, there are definite delays present in the community that are not picked up and 

addressed in the absence of illness and hospitalisation. These should however be 

addressed to prevent further difficulties and further consequences.   
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6.2 RECOMMENDATIONS 

The following recommendations are made. 

 

6.2.1 Recommendations to Ensure Longer and Lasting Outcomes: Community Based 

Intervention 

 

Early intervention can be defined as intervening as soon as possible after the factors 

contributing to the delay have been identified. Alternatively, intervention can take place very 

early in the childôs life to avert problems later on (Couper, 2016). Considering the lack of 

physiotherapy screening services within the community, it is recommended that a 

community health care worker, based at the clinic is to be trained to screen children for 

developmental delays during the clinic visits and to then refer appropriately. 

 

As stated in chapter two, the family environment and stimulation that takes place at home 

are more important than the school environment (Heckman, 2006). Early intervention 

programmes that address risk factors that can be changed are of benefit to disadvantaged 

children and a benefit to the community (Maulik and Darmstadt, 2009; Baker-Henningham 

and Boo, 2010). A literature review done by Maulik and Darmstadt (2009) suggested that 

intervention programmes that were successful in developing countries included organized 

play and reading. These findings were however specific to the age group of 0-3 years. 

Intervention programmes that support caregivers and include participation of the child and 

the caregivers have also been shown to be effective in improving child development and 

parenting skills (Baker-Henningham and Boo, 2010). Characteristics of such intervention 

programs are that they are of high quality and intensity and that they are integrated into 

professional health, educational and family supportive services. Interventions aiming at the 

younger children are of good benefit (Baker-Henningham and Boo, 2010).  

 

It is therefore recommended that a small group intervention program should be 

implemented in the Platfontein community. This program should aim at equipping and 

educating the primary caregivers of the children attending the crèches. The program should 

have the following features: well designed, structured, goal directed, involving professional 

multi-disciplinary contact sessions, be culturally sensitive and cost-effective. The focus 

should be on creating and sustaining a healthy family unit. Within this program the different 

disciplines can each address the various risk factors that are evident in the community, give 

individual assistance and advice how to address and overcome them within the family. The 

Caritas Community Project is active in this regard. It is however recommended that different 

disciplines participate and work in partnership to offer their knowledge and their area of 

expertise. For example: The dietician can teach about good and adequate nutrition and can 
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help with acquiring the food, the occupational therapist can use activities and games (also 

making use of locally available games) to stimulate manual dexterity. The physiotherapist 

can also use games to stimulate gross motor development.  

 

It is also recommended that a similar form of early identification intervention program is to 

be implemented for the children and their parents in the younger age category (0-3 years) 

in order to prevent some of the delay seen in the pre-school years.  

 

6.2.2  Recommendations to be made at the Individual Crèches 

 

The following recommendations are made to the teachers as well as to the overseers of the 

crèches: 

 

Set time aside, daily, for drawing, colouring in and copying or tracing shapes of different 

sizes. It is important that these activities are monitored and that children who struggle are 

helped and encouraged. 

 

Repeated and regular play with toys involving handling of fine objects is recommended. 

Examples of these activities include: threading of beads, playing four in a row, puzzle 

building, finger painting, origami, Lego ® and sculpturing with play dough. 

 

Hop scotch games and ball games should be implemented and supervised so that all 

children get exposure. Children who struggle may not be left out. 

 

6.2.3 Suggested further Research 

It is suggested that a similar but larger study involving children of similar ages who do not 

attend the ECDC is conducted and that the prevalence of motor development delay is 

compared in the group of children attending ECDC and the group not attending ECDC.  

It is recommended that the development of children younger and older than those in this 

study should be measured and that pattern and time period of development across these 

age ranges should be reported..  

 

Another study can be conducted which identifies possible antenatal risk factors and their 

prevalence in the community.  

 

It is suggested that the anthropometric measures of the community should be studied in 

order to get a better understanding of the anthropometric normative data of this population. 
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APPENDIX A 

Á ANTHROPOMETRIC CHARTS (GIRLS AND BOYS) 
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APPENDIX B 

Á PHOTOGRAPHS OF PLATFONTEIN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure B.1: Entrance to Platfontein 

Figure B.6:  Side view and hand washing 
facilities of the !Xun classroom 

Figure B.5: Front view of classroom at the 
!Xun crèche 

Figure B.4: Residential area Figure B.3: Residential area 

Figure B.2: The landscape of Platfontein 
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Figure B.11: Playground at the Khwe 
crèche 
Front view of classroom at the !Xun crèche 

Figure B.7: Playground of the !Xun crèche Figure B.8: Caritas manages the crèches 
in Platfontein 

Figure B.9: Entrance to the Khwe crèche Figure B.10: Residential area surrounding 
the Khwe crèche 

Figure B.12: Playground at the Khwe 
crèche 
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APPENDIX C 

Á DATA COLLECTION SHEET 

 

MOTOR DEVELOPMENT OF CHILDREN ATTENDING CRÈCHES IN THE PLATFONTEIN 

COMMUNITY 

      
Official Use 

Data capturing form no: 
       

1 

Creche !Xun Khwe 
     

2 

Date 
       

3 

Time started 
        

Time ended 
        

         
Study participant 

        
Date of birth of study 
participant 

year month day 
    

4 

Age of study participant years months days 
    

5 

Gender male female 
     

6 

         
Care giver information 

        

Main caregiver Parent Grandparent 
Extended family 

member 
Other 

   
7 

Is caregiver  Single Married 
     

8 

Care giver age 
       

9 

Caregiver employed Yes No 
     

10 

Caregiver educational 
level 

Grade 7 Matric University None 
   

11 

         
Morbidities 

        
TB Y N Unknown 

    
12 

HIV Y N Unknown 
    

13 

         
Anthropometric data 

        
Height 

 
cm 

     
14 

Weight 
 

kg 
     

15 

BMI 
       

16 

Head circumference 
       

17 

Upperarm circumference 
       

18 

         
Scores 

        
Manual Dexterity 

       
19 

Aiming and Catching 
       

20 

Balance 
       

21 

M-ABC2 total score and 
percentile         

22 

Traffic light system Red Yellow Green 
    

23 

Referral to therapist/dr PT OT Dr 
Not 

indicated    
24 
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APPENDIX D 

Á M-ABC2® TEST RECORD FORM AND NORMATIVE DATA OF M-ABC2® 

 

  

Name and surname not filled in on the front copy of the 
Test Record form to respect confidentiality 
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