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Title: Feeding characteristics of infants in a primary health care clinic in South Africa. 

 

ABSTRACT 

BACKGROUND 

There is a limited amount of literature on the feeding characteristics and nature of possible feeding 

difficulties of infants in a primary health care (PHC) in South Africa. 

 

OBJECTIVE 

To describe feeding characteristics and determine the nature of feeding difficulties of infants in a PHC 

setting in South Africa. 

 

METHOD 

Two hundred infants aged six to 12 months (mean age = 8.54, Standard Deviation = 2.18) received a 

feeding screening by a speech-language therapist at a well-baby clinic in a semi-urban area using the 

Montreal Children’s Hospital-Feeding Scale (MCH-FS). A clinical feeding evaluation using the Schedule 

of Oral Motor Assessment (SOMA) was completed with 13 infants who failed the screen. 

 

RESULTS 

The MCH-FS identified 13 participants with feeding difficulties (6.5%) of which 11 were diagnosed with 

oral motor dysfunction (OMD) using the SOMA. The 6.5% (n=13) that failed, had mild (n=8;61.5%), 

moderate (n=2;15.4%), and severe (n=3;23.1%) feeding difficulties, as reported by caregivers using 

the MCH-FS. The MCH-FS revealed that distraction during mealtimes/following (n=42;21%), food 

refusal (n=31; 15.5%), caregiver unease about feeding (n=29;14.5%), and problems with vomiting, 

gagging or spitting (n=28;14%), were characteristics of feeding in this sample. Participants in the age 

groups six (n=3;27.3%) and 10 months (n=3;27.3%) were prone to OMD. Complementary feeding was 

introduced appropriately between six and eight months in the majority of the sample (n=122;82%). 
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CONCLUSION 

The study was the first of its kind to describe the feeding characteristics of a group of infants during 

the transitional feeding stage in late infancy in South Africa. The findings may be used as a starting 

point for larger scale studies in a similar setting, investigating the development of future caregiver 

education and health care professional training programmes regarding transitional feeding. 

KEYWORDS 

Feeding difficulties; feeding characteristics; oral-motor dysfunction; Montreal Children’s Hospital – 

Feeding Scale; Schedule for Oral Motor Assessment. 
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CHAPTER 1 

1. INTRODUCTION 

1.1. CHAPTER AIM AND OUTLINE 

The purpose of this chapter is to provide the reader with an overview of relevant literature and 

previous research on the feeding characteristics of infants in primary health care (PHC). It further 

explains the rationale for this study. The chapter concludes with terminology used in this dissertation. 

 

1.2. BACKGROUND 

The World Health Organization [WHO] (2015) reiterated that poor feeding is considered a risk factor 

for the survival of infants (Prasad & Gupta, 2015; Puri, 2017). The period from birth to two years is a 

critical window for the promotion of optimal growth, health and cognitive development (Kuriyan & 

Kurpad, 2012). Infants’ feeding skills mature within the first two years of their life, which are 

dependent on effective oral-motor functioning and sensory processing (Owen et al., 2012; Vissoker, 

Latzer, & Gal, 2015). Inappropriate feeding practices, such as the early introduction of solid foods may 

affect infants’ growth and energy regulation, and may contribute to a higher prevalence of obesity 

and feeding problems within this population (Klag, McNamara, Geraghty, & Keim, 2015; Van der 

Merwe, Bourne, & Marais, 2007). The early feeding experiences of infants in their first year of life also 

influence later feeding habits and food preferences (Betoko et al., 2013; Van der Heul, Lindeboom, & 

Haverkort, 2015). Consequently, insufficient quantities of food, inadequate complementary foods, 

and poor infant feeding practices early in life may have a detrimental impact on health and growth In 

these important years (Kuriyan & Kurpad, 2012). 

 

Infant feeding guidelines have been compiled by the WHO (2015), the United Nations International 

Children’s Emergency Fund (UNICEF), the American Academy of Paediatrics (AAP), and other 

professional bodies, that highlight the importance of developmentally and nutritionally appropriate 

feeding (Grote et al., 2016; Klag et al., 2015; Saldan, Venancio, Saldiva, & Mello, 2016; Tiwari et al., 

2016; UNICEF, 2017). Optimal infant and young child feeding guidelines recommend initiation of 

breastfeeding within one hour of birth, exclusive breastfeeding (EBF) for the first six months of life, 

followed by appropriate complementary feeding after six months, along with continued breastfeeding 

for two years and beyond (Puri, 2017). These guidelines have been identified as public intervention to 

prevent child morbidity, mortality, and malnutrition (Puri, 2017; Tiwari et al., 2016). In addition to 

providing adequate nutrition that supports normal growth and development, breastfeeding is linked 

to numerous advantages for mothers and infants, including a reduced risk of infections and long-term 
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benefits for the risk of obesity, type-two diabetes, blood pressure and improved performance in 

intelligence tests (Belfort, 2018; Grote et al., 2016). Despite the benefits, only two-fifths of infants 

worldwide receive EBF for the first six months of life, and only two-thirds are introduced to solid foods 

in a timely manner (Puri, 2017).  

 

In South Africa the available national data confirm that most mothers initiate breastfeeding after birth 

(Du Plessis, Peer, Honikman, & Rene, 2016). However, few babies are exclusively breastfed for the first 

six months of life (Du Plessis et al., 2016). The most recent South African data revealed that close to 

73% of children aged less than one year were breastfed; of these only 32% were exposed to a period 

of EBF (Statistics South Africa, 2011). The latest EBF estimate of 32% is below the 37% average for 

lower-middle-income countries (LMICs), however, well above the rate of < 10% documented between 

1998 and 2011 (Nieuwoudt, Manderson, & Norris, 2018). Smaller studies in the country revealed that 

premature introduction of food and liquids to infants below six months of age, can have a detrimental 

impact on infant and young child nutrition and health (Du Plessis et al., 2016). Mothers frequently 

introduce complementary foods as early as one month, as it is believed that breast milk is not enough 

to sustain infants (Goga et al., 2012; Shetty & Khan, 2016). 

 

EBF for the first six months is the best nutritional start for all infant, given the right conditions 

(Nieuwoudt et al., 2018). However, mothers need to work around practical challenges and negotiate 

individual, familial, community (including health settings) and societal factors to select a feeding 

option (or options) that best suits their lives (Nieuwoudt et al., 2018). Several factors can influence 

infant feeding practices as shown in Figure 1. In the South African population, 70% of infants receive 

inappropriate breastfeeding and complementary feeding, which can be linked to cultural and socio-

economic factors (Mushaphi et al., 2017). 

 

Figure 1 Conceptual framework of factors influencing feeding practices (Nieuwoudt et al., 2018) 
BF – Breastfeeding; IF-Infant feeding; EBF – Exclusive breastfeeding 
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Many infants in South Africa receive complementary foods with breastfeeding between two and three 

months of age, and in some cases, even within a few days after birth (Du Plessis et al., 2016). 

Complementary feeding is a transitional phase from exclusive breastfeeding to family food when 

breastmilk alone is not sufficient to meet the nutritional requirements of infants (Lange et al., 2013; 

Puri, 2017). Appropriate complementary feeding encompasses adequacy in terms of quantity, 

frequency, diversity, and energy density of food fed to infants (Puri, 2017). Despite South African 

health workers advocating EBF for six months, poor infant feeding practices remain among women 

with, and without HIV (Mnyani et al., 2016; Mulol & Coutsoudis, 2017). 

 

1.3. PROBLEM STATEMENT AND RATIONALE 

In South Africa, HIV-positive women are afforded the opportunity to breastfeed exclusively for six 

months, introduce complementary foods from six months, and continue breastfeeding for up to 12 

months, with the provision of infant and maternal antiretroviral therapy (Genetu, Yenit, & Tariku, 

2016; Mnyani et al., 2016; National Department of Health: South Africa, 2015). In higher income 

countries, such as the United States, a different approach is followed as mothers have access to clean 

water and affordable replacement feeding, the Centre for Disease Control and Prevention (CDC) and  

the AAP recommend that HIV-infected mothers completely avoid breastfeeding their infants, 

regardless of ART and maternal viral load (Centers for Disease Control and Prevention [CDC], 2018). 

 

Globally, limited resources and unsupportive parent-infant relationships maintain inappropriate 

feeding practices and may contribute to under-nutrition in LMICs (Horodynski et al., 2011; UNICEF, 

2017). Parental feeding styles, cultural factors, and type of foods fed may influence the weight and 

later feeding habits of infants (Jingxiong et al., 2009). Infants should not be introduced to 

complementary feeding before four months or delayed after six (Betoko et al., 2013; Klag et al., 2015). 

Mothers may misinterpret infant feeding cues, use controlling feeding styles, and implement poor 

feeding practices, which can affect infants’ ability to regulate food intake (Horodynski et al., 2011). 

Mealtimes may be a source of satisfaction for infants and parents when feeding skills are intact. Yet, 

problems with feeding can be a potential source of significant stress for families (Vissoker et al., 2015). 

Caregiver-infant relationships and the intertwining influence of their socio-economic context, and 

cultural milieu, shape the feeding practices, which may underlie the development of feeding problems 

later on (Berg, 2012). 

 

As a LMIC, South Africa presents with preterm birth and low birth weight (LBW) rates as high as 

14.17%, as opposed to seven percent in high-income countries (Fouché, Kritzinger, & Le Roux, 2018). 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



12 
 

The high prevalence of LBW and preterm birth in South Africa contributes to feeding difficulties 

(Viviers, Kritzinger, & Vinck, 2016). A recent study revealed a high prevalence (64.2%) of 

oropharyngeal dysphagia in high-risk neonates in South Africa (Da Costa, Kruger, Kritzinger, & Graham, 

2019). HIV and AIDS, foetal alcohol spectrum (FASD), preterm birth and LBW, and cerebral palsy (CP) 

are also contributing risk factors associated with infant malnutrition, feeding difficulties, and poor 

survival rates (Arvedson, 2008; Goga et al., 2012; Morden et al., 2016; Prasse & Kikano, 2009; Rogers 

& Arvedson, 2005; Shetty & Khan, 2016; Udall, 2007; Vallely et al., 2013). Extreme poverty may lead 

to inappropriate feeding environments, as well as the presence of hostility and disorganization, often 

creating a delay or impairment in typical feeding and developmental outcomes in infants (Aldridge, 

Dovey, Martin, & Meyer, 2010; Daelmans et al., 2017). 

 

As little is known about the nature of feeding difficulties affecting South African infants and their 

transition from liquids to solids, research on this topic is fundamental (Duong, Binns, & Lee, 2004; Li, 

Li, Ali, & Ushijima, 2003; Saldan et al., 2016; Vitta et al., 2016). Feeding problems are common in early 

childhood (Tauman et al., 2011) and are heterogeneous in nature, often developing due to medical 

complications, but are maintained over time by behavioural factors, such as, refusing developmentally 

appropriate textures, having lengthy mealtimes, food selectivity, and challenging mealtimes (Menzies, 

Hughes, Leach, Belessis, & Krishnan, 2017). Additional causes of feeding problems include 

developmental and neurological conditions, environmental disruption, parental ignorance, infant 

temperament, and psychological factors, as well as respiratory problems, gastro-esophageal reflux, 

and structural problems such as cleft lip or palate (Estrem, Pados, Park, Knafl, & Thoyre, 2017; Menzies 

et al., 2017; Prasse & Kikano, 2009; Tauman et al., 2011). 

 

Internationally, 25% of typically-developing infants and up to 89% of infants with developmental 

disabilities are affected by some feeding difficulty (Arvedson, 2008; Benjasuwantep, Chaithirayanon, 

& Eiamudomkan, 2013; Ramsay, Martel, Porporino, & Zygmuntowicz, 2011; Van der Linde & 

Kritzinger, 2013). The high prevalence of feeding difficulties is concerning as early eating patterns and 

behaviours may influence later eating habits, food preferences, and infant growth. Feeding difficulties 

are often identified late, as early signs of feeding problems can be diverse and non-specific, which is 

attributed to confusion, lack of awareness, and poor identification amongst professionals (Estrem et 

al., 2017). Feeding problems left untreated, may significantly impact on an infant’s development, 

increasing the risk of malnutrition, failure to thrive, as well as behavioural and developmental delays 

(Ramsay et al., 2011; Sanchez, Spittle, Allinson, & Morgan, 2015). A high prevalence of feeding 

problems may be associated with the absence of a universally agreed upon definition for feeding 
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problems in infants, delayed identification, and treatment thereof (Baird, Levesque, Birnbaum, & 

Ramsay, 2015; Estrem et al., 2017). 

 

The onset and progression of feeding difficulties in infants may be reduced by early identification of 

the associated risk factors, which may influence and infant’s feeding development (Barone, Carucci, 

& Romano, 2016). However, early intervention services for feeding difficulties in PHC often lack 

effective procedures. Possibly due to limited time, poor maternal education, poor identification 

criteria for feeding difficulties, limited material and human resources, a lack of governmental support, 

and inadequate parent-infant relationships (Berg, 2012; Kuriyan & Kurpad, 2012; Van der Linde 

& Kritzinger, 2013). These factors can add additional stress to vulnerable communities. 

 

Appropriate feeding practices and oral-motor skills are essential to support infants’ nutritional status, 

growth, development, and survival. To achieve the well-timed age-appropriate transition to solid 

foods, more information is required to develop preventative feeding interventions (Horodynski et al., 

2011). Most of the past research efforts have focused on breastfeeding practices (Klag et al., 2015; 

Kuriyan & Kurpad, 2012; Puri, 2017; Saldan et al., 2016). However, similar progress has not been made 

in the area of complementary feeding and the traditional feeding phase in late infancy (Puri, 2017).  

 

SLTs play a primary role in evaluating and treating feeding and swallowing disorders as they have a 

comprehensive understanding of the signs and symptoms of feeding disorders and oropharyngeal 

dysphagia, normal and abnormal physiology related to swallowing function, and knowledge of medical 

issues related to feeding and swallowing disorders (American Speech-Language-Hearing Association 

[ASHA], 2002, 2008). The SLT may therefore be the first point of contact in the healthcare system for 

an infant presenting with feeding concerns, thus playing an important role in referring to, or enlisting 

the help of, other early intervention healthcare professionals such as occupational therapists, 

dieticians, nurses and psychologists (ASHA, 2008).  

 

The importance of prevention and early identification of feeding difficulties in infants in the PHC is 

evident. Early intervention programs in PHC setting in LMIC are overburdened due to limited numbers 

of healthcare professionals, as well as the lack of resources and facilities to implement early 

intervention services (Samuels, Slemming, & Balton, 2012). Thus, the identification of feeding 

difficulties should be prioritised ( Van der Linde, Swanepoel, Glascoe, Louw, & Vinck, 2015). This would 

strengthen primary preventative strategies, such as developmental and feeding screening, 

surveillance and intervention, in order to compensate for risks and to reduce or eliminate resultant 
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feeding or developmental delays (Van der Linde et al., 2015). Early identification of feeding difficulties 

in infants would furthermore improve the monitoring of developmental outcomes and vice versa 

(Barratt & Ogle, 2010).   

 

1.4. RESEARCH QUESTION 

What are the feeding characterisitcs, and the nature of possible feeding problems, in infants visiting a 

PHC in South Africa? 

 

1.5. TERMINOLOGY AS USED IN THIS DISSERTATION 

Breastfeeding: This refers to infants feeding directly at the breast, rather than receiving breast milk 

by alternative means, such as cup feeding or tube feeding (Krol & Grossmann, 2018). 

Exclusive breastfeeding: Exclusive breastfeeding refers to infants who receive breast milk only, with 

no artificial milk products. Exclusive breastfeeding refers to any feeding method by which breast milk 

is provided, including direct breast feeding, tube feeding, and cup feeding (Kasahun, Wako, Gebere, 

& Neima, 2016). 

Feeding problems/ difficulties: Difficulties in anticipating food, readying oneself for food, placement 

of food in the mouth, management of the bolus, transferring the bolus into the pharynx, as well as the 

interaction between the infant and mother (Delaney & Arvedson, 2008). Infants not progressing 

through the typical course of steps to independent feeding of table food. Some have difficulty with 

efficient and satisfying feeding experiences at birth. They stall or struggle to move forward in accepting 

a variety of tastes and textures, resulting in a regression or sudden change in feeding skills (Borowitz 

& Borowitz, 2018). 

Oral-motor dysfunction: Difficulty in chewing and swallowing, involuntary tonic biting, excessive 

drooling and intolerance of developmentally appropriate food (Johnson & Harris, 2004; Reilly, Skuse, 

Mathisen, & Wolke, 1995).  

Oral-motor skills: Normal developmental acquisition of eating skills in infants is described in terms of 

milestones. The milestone sequences are considered to be nippling (breast or bottle), eating from a 

spoon, drinking from a cup, biting and chewing (Van den Engel-Hoek, Van Hulst, Van Gerven, Van 

Haaften, & Groot, 2014).  

 

1.6. OUTLINE OF CHAPTERS CONTAINED IN THE DISSERTATION 

Chapter 1: Introduction to the topic, problem statement, research question, rationale and 

terminology as used in the dissertation 

Chapter 2:  Method used in the research study 
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Chapter 3: Article submitted to Journal of Paediatrics and Child Health 

Chapter 4: Summary of research results, implications and conclusion 
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CHAPTER 2 

2. METHOD 

2.1. CHAPTER AIM AND OUTLINE 

Chapter two provides in-depth information regarding the research method followed in the present 

study. The chapter begins by explaining the study aims, and is followed by the research design, ethical 

principles adhered to, descriptions of the research context, sampling techniques, participant 

descriptions as well as materials used. The data-collection procedures are also discussed, as well as 

the approach to data analysis and descriptions of how reliability and validity were ensured in this 

study. 

 

2.2. STUDY AIM 

The aim of this study was to describe the feeding characteristics of infants in a PHC clinic in South 

Africa, as well as to explore the nature of possible feeding problems identified in this population. 

 

2.3. RESEARCH DESIGN 

A descriptive, cross-sectional study within a quantitative framework of research design was used. 

Descriptive research was used to identify characteristics of an observed phenomenon or explore 

possible associations among two or more phenomena (Leedy & Omrod, 2015). A descriptive design 

was used as feeding practices and problems in infants in PHC contexts specifically in South Africa have 

not recently been described. Cross-sectional research was used to compare the participants feeding 

practices between the ages of 6 to – 12 months. Quantitative research was used to seek explanations 

and predictions on the current feeding characteristics of infants in PHC context in South Africa. The 

intent is to identify relationships among feeding characteristics and the nature of the feeding 

problems identified in this population. 

 

2.4. ETHICAL CONSIDERATIONS 

2.4.1. PERMISSION TO CONDUCT RESEARCH 

Ethical clearance was granted from the Faculties of Humanities (Appendix A), at the University of 

Pretoria (reference number: GW210170112HS) as well as from the Tshwane Research Committee 

(Appendix B), of the Department of Health (project number: 16/2017). Caregivers (≥ 18 years) 

provided permission to participate on behalf of their infants. The caregivers received an information 

leaflet, detailing the relevant information regarding the study (Appendix C). Permission was granted 
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to peruse the clinic files and briefly interview the caregivers, for demographic information and infant 

feeding history (Appendix D). 

 

2.4.2. PROTECTION OF HARM 

The research participants were not exposed to physical or psychological harm (Leedy & Omrod, 2015). 

The infants and their caregivers’ culture and beliefs were respected throughout the research process. 

This was achieved through the translation of the consent letters in their selected first languages, as 

well as utilizing a willing clinic staff member who helped to convey the information to the parents and 

caregivers of the infants. The researcher was registered with the Health Professionals Council of South 

Africa (HPCSA) as a student clinician and worked under the supervision of two research supervisors 

also registered with HPCSA. The researcher was trained in using the outcome measures involved in 

the study namely the Montreal Children’s Hospital - Feeding scale (MCH-FS) and The Schedule for Oral 

Motor Assessment (SOMA). The participants that presented with feeding difficulties were referred to 

the SLT at a nearby hospital for further evaluation and intervention. Additionally, all 

parents/caregivers received handouts with the appropriate feeding milestones for the age ranges six 

to -nine months and nine to -12 months to guide caregivers in supporting their infants. 

 

2.4.3. VOLUNTARY AND INFORMED CONSENT 

Participants were provided with information on the nature of the study and were asked to participate 

voluntarily (Appendix C). Furthermore, caregivers of potential participants were informed that if they 

agreed to participate they had the right to withdraw their children from the study at any time without 

providing a reason (Leedy & Omrod, 2015). The participants’ usual care at the clinic was not influenced 

by their participation in the study. The consent letters contained the following information for the 

participants: (a) The purpose of the study; (b) duration of the study; (c) an explanation of the 

procedures that were followed; (d) whether ethical clearance had been granted; (e) participants’ 

rights; (f) possible risks that were involved, and (g) assurance of confidentiality of their information. A 

willing clinic staff member was utilized to help convey the information on the consent form to the 

parents or caregivers of infants, ensuring that they fully understood what they were consenting to. 

The consent letters were also translated to Sepedi and isiZulu, languages often spoken in the area 

(Appendix E and F), to accommodate those parents/caregivers who were not literate in English. These 

consent forms were translated by the Department of African Languages at the University of Pretoria. 

The majority of the parents or caregivers of the infants requested the English version of the consent 

letters. However, this was not analysed. 

 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



18 
 

2.4.4. RIGHT TO PRIVACY 

The principles of the Declaration of Helsinki were used to ensure the participants’ privacy and personal 

information was protected (World Medical Association, 2018). Confidentiality was ensured through 

the allocation of three-digit number to each participant, to protect their identity. No identifying 

information was presented in the results (Leedy & Omrod, 2015). Only the researcher and supervisors 

had access to the names of the participants. The researcher abided by the ethical principles of research 

and acted in the best interest of the participants and ensured that their rights were respected always. 

 

2.5. SETTING AND PARTICIPANTS 

The Stanza Bopape Clinic is a government PHC facility situated in Mamelodi, a suburb in Pretoria-East, 

Gauteng Province, South Africa (Maleka, Van der Linde, Glascoe, & Swanepoel, 2016). The community 

consists of 334 577 individuals and 110 703 households (Statistics South Africa, 2011). The three 

official South African languages predominantly spoken in the area are Sepedi (42.35%), isiZulu 

(12.15%), and Xitsonga (10.68%) (Statistics South Africa, 2011). This specific baby wellness follow-up 

clinic aims to provide a holistic treatment approach for caregivers and infants, which includes the 

following services: immunization, family planning, HIV treatment and general health. Infants seen at 

the clinic receive immunizations at six, nine and 12 months (Info 4 Africa, 2014). 

 

2.5.1. SAMPLING AND PARTICIPANT SELECTION CRITERIA 

Participants were selected using convenience sampling over a period of four months. All caregivers 

and infants aged six months to 12 months, attending the baby wellness follow-up clinic during this 

period were approached to participate in the study. The reason for this age group is that before the 

age of six months infants may be exclusively breastfed or bottle-fed, while from six months onward, 

infants start to transition from liquids to solids. No infants in the targeted age range were excluded. 

There were 200 participants whose parents/caregivers provided voluntary informed consent for 

participation.  

2.5.2. PARTICIPANT DESCRIPTIONS 

The majority of participants were male (n=102;51%). The mean age of the sample was 8.54 months, 

(median=9.0, standard deviation [SD] = 2.18). The mean weight of the infant participants was 8.62 

kilograms (median = 8.50, SD = 6.14). The caregivers’ mean age was 28.25 years. 
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2.5.3. MATERIAL AND APPARATUS 

2.5.3.1. QUESTIONNAIRE 

Caregivers were briefly interviewed for demographic information and infant feeding history (Appendix 

G). The participants’ clinic files were used to gather developmental information and the participants’ 

current weight. The questionnaire consisted of three sections: infant information, caregiver 

information, and the infants’ feeding history and development. The infant information section probed 

the infants’ date of birth, current age, sex and HIV status. The caregiver information section enquired 

about the relation to the infant, the caregivers’ age, first language, employment status and, level of 

education, mothers’ age and number of children, parents’ marital status, as well as their housing 

status. The infant feeding history and development section identified any history of neonatal feeding 

difficulties or associated risk factors, as well as feeding practices, method of feeding, and solid food 

exposure.  

 

2.5.3.2. MCH-FS 

The Montreal Children’s Hospital - Feeding Scale [MCH-FS] (Ramsay et al., 2011) allowed the clinician 

access to a valid and reliable instrument that can quickly verify parental complaints about their child’s 

feeding problems (Appendix H). The scale, a parent-reported tool, targets children six months to six 

years of age because children younger than six months of age tended to be exclusively breastfed or 

bottle fed. The tool is easy to administer, taking about 10 minutes to complete (Baird et al., 2015). The 

MCH-FS consists of 14 items and covers the following important feeding domains with some overlap: 

oral motor, oral sensory, appetite, maternal strategies used and family reactions to their child’s 

feeding. The MCH-FS allows insight into possible feeding problems - namely oral motor difficulties, 

selectivity by type of food and possible food refusal (Ramsay et al., 2011). The scoring sheet allows 

quick conversion of raw scores into T-scores and classification of feeding difficulties as mild, moderate, 

or severe (Sanchez et al., 2015). The MCH-FS has been validated through pretesting and factor 

analyses, in both French and English (Sanchez et al., 2015). The scale is based on the assumption that 

any infants with feeding difficulties will display these behaviours associated with feeding difficulties 

at a higher frequency than typical infants (Van Dijk, Bruinsma, & Hauser, 2016). 

 

2.5.3.3. SOMA 

The Schedule of Oral Motor Assessment (SOMA) is an assessment tool that was developed for the 

objective assessment of oral motor function in infants from six months, with a proven reliability and 

validity based on previous studies (Ko et al., 2011; Reilly, Skuse, & Poblete, 1996) [Appendix I & J]. The 

SOMA was implemented in the presence of the infant’s caregiver in cases where infants failed the 
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MCH-FS screening. The infant was seated in a comfortable position and the assessment was 

administered and scored according to the SOMA manual by Reilly et al. (1995). The assessment lasted 

approximately 20 minutes per infant. The SOMA entailed the standardized presentation of a variety 

of tastes and textures such as puree, semi-solids, solids, and liquids, by the use of a bottle, training 

cup, and a cup (Ko et al., 2011; Reilly et al., 1996). The type of food presented to infants during the 

SOMA was dependent on the age and preference of the infant. If a food type was determined to be 

unfit for consumption, the test was conducted using the remaining type of food (Ko et al., 2011).  

Ratings made from face-to-face observations, enabling the categorization of oral motor function as 

normal or as abnormal. Each of the oral motor categories can be described on three levels as depicted 

in Figure 2 (Reilly et al., 1995). 

 

 

Figure 2 SOMA oral-motor categories (Reilly et al., 1995) 
 

The choice of diagnostic instrument made it possible to include an assessment of various textures of 

food, and information on how to interpret the result. The SOMA has a proven track record of reliability 

and validity (Reilly et al., 1995). The food items used for the feeding assessment was adapted to suit 

the South African PHC context, as depicted in Table 1. 
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Table 1 Food types used during the SOMA (Reilly et al., 1995) 
 

Consistency SOMA food Food used in the study 

Puree Chocolate mousse 

Fromage frais or thick yoghurt 

Pureed fruit 

Thick yoghurt 

Semi-solid Plain cottage cheese 

Petit pois (baby peas, warm or cold 

according to preference) 

Soft porridge 

Mashed banana 

Solid Potato salad 

Fruit cocktail in puree fruit juice 

Mixed fruit (apple/apricot/pear) 

Butternut and sweet potato cubes  

Dried apricot 

Cracker Crispbread or cheese snack biscuits 

Savoury crackers or digestive biscuits 

Oat cakes or gingernut biscuits 

Marie biscuit 

Lady finger biscuit 

Nuttikrust biscuit 

 

2.5.4. DATA-COLLECTION PROCEDURES 

The data were collected prospectively for a period of six months (May 2017 – June 2017). The data 

collection was done by one qualified SLT. Figure 4 shows the procedures followed.  

 

Figure 3 Data-collection procedures followed in the current study 
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Participants and their caregivers where approached by the researcher where the objectives of the 

study were explained (Figure 3). Following the caregivers’ informed consent, the participants’ clinic 

files were perused, and the caregivers briefly interviewed, for demographic information and infant 

feeding history. Participants were interviewed using paper-based questionnaires. Most interviews 

took place in a private room or office. Interviews took on average 20 minutes to complete after the 

consent process. Additional to the interview, the participants were weighed. 

 

Participants’ feeding was screened by the researcher using the MCH-FS (Ramsay et al., 2011). The 

MCH-FS determined according to the caregivers’ report, which domains of the participants’ feeding 

were hindered if any, and therefore established if the participant failed or passed the screening. 

Participants who passed the screening were routinely followed-up by the clinic. Participants who 

failed, were assessed using the SOMA to further investigate the extent and nature of feeding 

difficulties using the consistencies such as puree, semisolids, solids, and liquids, and by using a bottle, 

training cup, and a cup (Ko et al., 2011; Reilly et al., 1996). The participants who presented with feeding 

difficulties were referred to the SLT at a nearby hospital for further evaluation and intervention 

regarding their feeding and swallowing (Appendix K). The caregivers of participants who were at risk 

of developmental delay where provided with handouts, with information on the developmental 

feeding and communication milestones (Appendix L). 

 

2.6. DATA ANALYSIS PROCEDURE 

Statistical analysis was conducted using IBM SPSS Statistics version 23 (Released 2015, IBM CORP, 

Armonk, New York). Descriptive statistics were examined for (i) infant demographics and background 

information, (ii) caregiver demographics and background information, (iii) infant feeding 

characteristics, (iv) outcomes of the MCH-FS, and (v) outcomes of the SOMA. Analyses of variance or 

regressions analyses were conducted as appropriate. Parametric variables were compared with a 2-

tailed t-test and presented as the mean and SD unless stated otherwise. Categorical variables were 

compared by 2-tailed Fischer’s exact or Chi-square test with data presented as number (percentage). 

Statistical significance was accepted as p≤ 0.05. 

 

2.7. RELIABILITY AND VALIDITY 

The infants were weighed on the same clinical scale to establish continuity of  weight measurements. 

The validity and reliability of the study was further enhanced by using outcomes measures with 

established reliability and validity and that have been published.   
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The Montreal Children’s Hospital – Feeding Scale (MCH-FS) 

The MCH-FS was generated according to a biopsychosocial model of feeding disorders (Sanchez et al., 

2015). It was validated through pretesting and factor analyses, in both French and English (Sanchez et 

al., 2015). The results revealed a good internal consistency and reliability measures [construct validity 

and test-retest reliability] (Sanchez et al., 2015). It was also validated in Dutch and demonstrated to 

have food sensitivity and specificity (Van Dijk et al., 2016). The pilot study demonstrated that the 14 

items Dutch version of MCH-FS has a certain degree of concurrent validity in the sense that its sum 

score relates to specific benchmark feeding behaviours: food refusal and feeding efficiency and 

autonomy (Van Dijk et al., 2016). This suggests that it can be used to get a valid impression of the 

eating behaviour of a child. Each item was rated on a seven-point Likert scale with anchor points at 

either end (Ramsay et al., 2011). Table 2 and 3 show the various reliability measures and validity of 

the tool as determined by the various studies. 

 

Table 2 Reliability of MCH-FS (Sanchez et al., 2015) 

Test-retest reliability Pearson’s r 0.69 – 0.98. 

Intra-rater reliability - 

Inter-rater reliability - 

Internal consistency Correlations between individual items and total score 0.48 -

0.87.  
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Table 3 Validity of MCH-FS (Sanchez et al., 2015) 

Content validity Questions generated by psychologist working with 

paediatric feeding problems. 

Construct validity Factor analysis – single factor accounted for 48% variance; 

correlations between single factor and individual items = 

0.48 – 0.87. 

Clinical samples (feeding problems, failure to thrive, 

oesophageal atresia) scored lower than normative sample. 

Concurrent validity Correlated with a composite appetite score (p=0.000) 

Sensitivity for detecting children 

with a clinical diagnosis of feeding 

disorders 

87.3% 

Specificity for detecting children 

with a clinical diagnosis of feeding 

disorder 

82.3% 

 

The Schedule of Oral Motor Assessment (SOMA) 

The SOMA is an assessment tool developed for the objective assessment of oral motor function in 

infants, with a proven reliability and validity based on previous studies, as shown in Table 4 and 5 

(Benfer, Weir, & Boyd, 2012; Ko et al., 2011). 
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Table 4 Validity of SOMA (Benfer et al., 2012) 

Content validity Strong (one excellent study). Literature review and clinical 

experience to develop items 75-90 items per domain. 

Items with poor inter-rater reliability or high refusal rate 

were excluded. 

Construct validity: convergent 

validity  

Limited (two studies-poor) (?), r=0.76 – 0.82. (+) 

Resolution of swallowing impairment on PHAD and SOMA: 

week 8 all impairment resolved (SOMA), 15% mild 

impairment, n=13 children aged 4-15 years with TBI.  

20% had OMD on SOMA, 84% had dietary modifications 

(?), n=28 children aged 2;6 – 16;5 years with Worster 

Drought Syndrome. 

Construct validity: discriminative 

validity 

Limited (one fair study) (+), F=42.43, p>0.001 (+) for overall 

test. 10-80% false negatives for CP for individuals OMCCs 

(no statistics); n=127 children aged 8-42 months (58 

comparison children, 56 NOFT, 12 CP) 

Responsiveness Nil 

Overall psychometric rating 11 

 1 Methodological quality rated as: limited, moderate or strong. Statistical strength identified in brackets 

as, + good, 0 intermediate, - poor, ?  unknown TBI – Traumatic brain injury; CP – Cerebral Palsy; OMCCs – 

Oral Motor Challenge Category  
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Table 5 Reliability of SOMA (Benfer et al., 2012) 

Test-retest reliability Strong (one excellent study, one fair) (+) N=1.0 for 84% (+) 

Comparison of trials 1 and 3 n=10 children aged 8-24 

months (seven with NOFT, three comparison children); 

N=1.0 for 78% (0) n=6 aged 11-27 months with DS (and 

twin comparisons) 

Intra-rater reliability Nil 

Inter-rater reliability Strong (one excellent study, one fair) (0); N=1.0 for 68% 

(0) n=10 (three trials per child) children aged 8-24 months 

(seven with NOFT, three comparison children)  

Reliability for CP, no statistics similar findings to above 

trail; 

N=1.0 for 56% (0), n=6 children aged 11-27 months with 

DS (and twin comparisons) 

Measurement error Nil 

2  Methodological quality rated as: limited, moderate or strong. Statistical strength identified in brackets 

as, + good, 0 intermediate, - poor, ?  unknown NOFT – Non-organic failure to thrive; CP – Cerebral palsy; 

DS – Down Syndrome 

 

Inter-rater reliability was computed in studies using the kappa statistic and test-retest reliability 

established with video tapes (Reilly et al., 1995). The SOMA has therefore been shown to have 

satisfactory reliability. However, the inter-rater reliability in the current study was compromised as 

video recordings could not be completed, but used face-to-face observations by the same SLT, rather 

supporting intra-rater reliability. 

 

The SOMA required greater infant compliance, thus one or all of (1) textures, (2) procedures, and (3) 

utensils were standardized. The SOMA had manuals providing sufficient detail to ensure consistency 

in their use (Benfer et al., 2012). Compared with the Video Fluoroscopic Swallowing study, the SOMA 

was determined to have 87.5% sensitivity, 66.6% specificity, 95.4% positive predictive value and 40% 

negative predictive value in the assessment of oral motor dysfunction (Ko et al., 2011). The SOMA has 

been shown to be valid and reliable for use as a complete measure to differentiate those with normal 

skills from clinically significant feeding difficulties and therefore increased the reliability and validity 

of the findings in the present study. 
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CHAPTER 3 

3. ARTICLE 

The following article was accepted for publication on 8 February 2020. The format of the article is that 

of the journal and differs from the rest of the dissertation. 
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Feeding characteristics of infants in a lower-middle-income country 

N Fuls, BCommPath, E Krüger, MCommpath, J van der Linde, Ph.D 

Department of Speech-Language Pathology and Audiology, University of Pretoria, Pretoria, South 

Africa. 

Abstract 

Aim: To describe feeding characteristics (such as breastfeeding and complementary feeding) and 

determine the nature of feeding difficulties of infants in a primary health care (PHC) in South Africa. 

Method: Two hundred infants aged 6-12 months (mean=8.54, SD=2.18) received a feeding screening 

by a speech-language therapist (SLT) at a PHC in a semi-urban area using the Montreal Children’s 

Hospital-Feeding Scale (MCH-FS). Children who failed screening underwent further clinical feeding 

evaluation using the Schedule of Oral Motor Assessment (SOMA). 

Results: The sample consisted of 200 participants, most participants (n=174;87%) received 

breastfeeding, irrespective of their mothers’ HIV-status. The longer the breastfeeding period the less 

likely parents were to show concern about infants’ feeding (p=0.035). Complimentary feeding was 

introduced between 6 and 8 months (n=122;82%). The MCH-FS identified 13 participants with feeding 

difficulties (6.5%) of which 11 were diagnosed with oral motor dysfunction (OMD) using the SOMA. 

The 6.5% (n=13) that failed, had mild (n=8;61.5%), moderate (n=2;15.4%), and severe (n=3;23.1%) 

feeding difficulties, as reported by caregivers using the MCH-FS. The MCH-FS revealed that distraction 

during meals/following infants (n=42;21%), food refusal (n=31;15.5%), caregiver unease about feeding 

(n=29;14.5%), and problems with vomiting, gagging or spitting (n=28;14%), were characteristics of 

feeding in this sample. Participants in the age groups 6 (n=3;27.3%) and 10 months (n=3;27.3%) were 

prone to OMD. 
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Conclusions:  The study was the first of its kind to describe the feeding characteristics of a group of 

infants during the transitional feeding stage in late infancy in South Africa. Important findings were 

the existence of OMD in eleven infants and feeding difficulties during transitional feeding in 13 infants. 

The study’s findings may be used as a starting point for larger-scale studies in a similar setting, 

investigating the development of future caregiver education and health care professional training 

programmes regarding transitional feeding. Research endeavours by SLTs need to prioritise late 

infancy and transitional feeding in order to prevent possible difficulties arising from the sub-optimal 

caregiver feeding practices. The study may be valuable to all health care providers in primary health 

care. 

Key words: Infant, feeding difficulties, feeding characteristics, oral-motor dysfunction, speech-

language therapist (SLT). 

 

Introduction 

The World Health Organization (WHO) revealed that poor infant feeding is considered a risk factor for 

the survival of infants.2  Infants’ feeding skills mature within the first two years of life, being dependent 

on effective oral-motor functioning and sensory processing.4 Inappropriate feeding practices, such as 

early introduction of solids foods may affect infant growth and is associated with higher prevalence of 

feeding problems.5 Feeding experiences in the first year influence later eating habits and food 

preferences.6  Consequently, insufficient quantities, inadequate complementary foods (including 

consistency and texture of food), and poor infant feeding practices may negatively impact on health 

and development.3 

 

Infant feeding guidelines were established by the WHO, the United Nations International Children’s 

Emergency Fund, the American Academy of Pediatrics, and other professional bodies, highlighting the 

importance of nutritionally and age-appropriate feeding.2, 5, 7  Guidelines on optimal infant feeding 

recommend initiation of breastfeeding within one hour of birth, exclusive breastfeeding (EBF) for six 

months, followed by appropriate complementary feeding (CF) after six months along with continued 

breastfeeding for two years. EBF has been linked to numerous advantages, but only two-fifths of 

infants worldwide receive EBF for the first six months, and only two-thirds are introduced to solid 

foods in a timely manner.2, 7 Even with primary health care (PHC) clinicians advocating for EBF, 

inadequate infant feeding practices remain among both women with, and without HIV, in South 

Africa.8  In  South Africa, 70% of infants receive inappropriate breastfeeding and CF, which may be 

linked to cultural and socio-economic factors.1 HIV/AIDS, foetal alcohol spectrum disorder, preterm 

birth and low birth weight (LBW), and cerebral palsy, are risks associated with infant malnutrition 
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feeding difficulties, and poor survival in lower-middle-income countries (LMICs) such as South Africa.9 

The high rate of malnutrition and it’s established link with poor infant feeding practices is not only 

exacerbated by poverty, but also influenced by delayed initiation of breastfeeding, early introduction 

of water and other liquids, and a delay in the introduction of CF.3 Globally, limited resources and 

unsupportive parent-infant relationships maintain inappropriate feeding practices and may contribute 

to under-nutrition in LMICs.1, 8 Caregiver-infant relationships and the intertwining influence of the 

socio-economic context and cultural milieu, shapes feeding practices, which may exacerbate 

unidentified feeding problems.1, 8 

 

Infant feeding difficulties may include inappropriate mealtime behaviours such as food refusal, self-

feeding inadequacy, excessive mealtime duration, and food selectivity.4, 11 Three to 10% of infants 

presenting with early feeding and swallowing difficulties will develop severe feeding problems.12 Many 

South African infants are exposed to environmental risks such as poverty, and as a result, an elevated 

prevalence of feeding and swallowing difficulties may be expected. Early identification is crucial in 

order to prevent delays in growth and/or development and to reduce caregiver stress.13 

 

There is a dearth of literature on the nature of feeding and swallowing difficulties of infants in the PHC 

sector of South Africa.10 Local research efforts have been focused on the topic of breastfeeding, with 

little information available about late infancy and the introduction of CF during the period of 

transitional feeding.2, 3, 5 Investigating feeding characteristics of infants in the PHC may identify feeding 

practices that could be targeted in awareness campaigns as a preventive measure while timeous early 

intervention may be provided by SLTs to infants with feeding difficulties. Appropriate feeding practices 

and oral-motor skills are essential for optimal nutritional status, growth, development, and survival of 

infants. An improved understanding of the specific feeding characteristics of South African infants is 

necessary to develop tailor-made and contextually relevant preventative feeding interventions. The 

study aimed to describe the feeding characteristics and the nature of possible feeding problems in 

infants visiting a PHC clinic in South Africa. 

 

Materials and Methods 

A prospective descriptive, cross-sectional study within a quantitative framework of research design 

was used. Participants were selected using convenience sampling over a period of four months. Data 

were collected at a PHC clinic in a peri-urban area in Tshwane, Gauteng province, South Africa. The 

baby wellness clinic provides a holistic treatment approach for caregivers and infants, including 

immunization, family planning, HIV-treatment, and general health. 
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Institutional ethical clearance was obtained. Ethical clearance was granted from the Faculties of 

Humanities, at the University of Pretoria (reference number: GW20170112HS) as well as from the 

Tshwane Research Committee, of the Department of Health (project number: 16/2017. Caregivers of 

infants aged 6-12 months were approached participation and informed consent was obtained from 

caregivers who agreed to participate. No infants in the target age range were excluded. Caregivers 

(≥18 years) provided informed consent on behalf of infants. 

 

A speech-language therapist (SLT) evaluated study participants using the Montreal Children’s Hospital-

Feeding Scale (MCH-FS). The MCH-FS consists of 14 items covering important feeding domains with 

some overlap: oral motor, oral sensory, appetite, maternal strategies used and family reactions to 

their child’s feeding.12 The MCH-FS determined, according to caregivers’ report, which domains of 

feeding, if any were hindered. The scoring sheet allows quick conversation of raw scores into T-scores 

and classification of feeding difficulties  as mild, moderate or severe.14 A pass/fail was determined by 

the researcher based on raw scores. Participants who passed (raw score 14-45), were followed-up by 

the clinic. Participants who failed (raw scores 46-98), were assessed using the Schedule of Oral Motor 

Assessment (SOMA)14 to investigate the nature of feeding difficulties using various food consistencies 

and utensils.15 The SOMA entailed the standardized presentation of a variety of tastes and textures 

such as puree, semi-solids, solids, and liquids, by the use of a bottle, training cup and a cup.15 The type 

of food presented to infants during the SOMA was dependent on the age and preference of the infant. 

Food items used for the feeding assessment were adapted to suit the South African PHC context (Table 

1). Ratings were made from face-to-face observations, enabling the categorization of oral motor 

function as normal or as abnormal. Each of the oral motor categories can be described on three levels 

as depicted in Figure 1.15 The MCH-FS and SOMA were both administered in English. Permission was 

granted to peruse clinic files and interview caregivers for demographic information and infant feeding 

history. 
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Table 1 Food types used during the SOMA14 

Consistency SOMA food Food used in the study 

Puree Chocolate mouse 

Fromage frais or thick yoghurt 

Pureed fruit 

Thick yoghurt 

Semi-solid Plain cottage cheese 

Petit pois (baby peas, warm or cold 

according to preference) 

Soft porridge 

Mashed banana 

Solid Potato salad 

Fruit cocktail in pure fruit juice 

Mixed fruit (apple/apricot/pear) 

Butternut and sweet potato cubes 

Dried apricot 

Cracker Crispbread or cheese snack biscuits 

Savoury crackers or digestive biscuits 

Oat cakes or gingernut-biscuits 

Marie biscuit 

Lady finger biscuit 

Nuttikrust biscuit 

 

Figure 1 SOMA oral motor categories (Reilly et al., 1995) 
 

Statistical analysis was conducted using IBM SPSS Statistics version 23 (Released 2015, IBM CORP, 

Armonk, New York). Descriptive statistics and analyses of variance were conducted as appropriate. 

Parametric variables were compared with a 2-tailed t-test and presented as the mean and standard 
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deviation (SD) unless stated otherwise. Categorical variables were compared by 2-tailed Fishers exact 

or Chi-square test. Statistical significance was accepted as p≤0.05. 

Results 

The sample consisted of 200 participants, of which none were excluded. Caregivers were mainly black 

(n=199;99.5%) and speaking Sepedi, a local language (n=78;39%). The majority of infants were cared 

for by their mothers (n=183;91.5%), most of whom had a Grade 11- to 12 education level (Table 2). 

 

Table 2 Caregiver characteristics 

Characteristics n Frequency Percentage (%) 

Primary caregiver 

Parents 

Grandparents 

Other 

200  

185 

9 

6 

 

92.5 

4.5 

3 

Home language 

Sepedi 

Sesotho 

IsiZulu 

Other 

Xitsonga 

Setswana 

Shona 

200  

78 

28 

27 

19 

14 

12 

10 

 

39 

14 

13.5 

9.5 

7 

6 

5 

Population group 

Black  

Coloured 

200  

199 

1 

 

99.5 

0.5 

Education mother 

Gr 11-12 

Postgraduate 

Gr 10 

200  

154 

25 

21 

 

77 

12.5 

10.5 

Mother age (years) 

18-34 years 

>35 years 

<18 years 

198  

166 

30 

2 

 

83.8 

15.2 

1 
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Table 2 Caregiver characteristics continued 
Characteristics  n Frequency Percentage (%) 
Number of children 

1-2 

≥3 

200  

142 

58 

 

71 

29 
Housing status 

Informal 

Own 

198  

128 

70 

 

64.7 

35.4 
Number of people in the household 

1-4 

5-10 

>10 

199  

105 

92 

2 

 

52.8 

46.2 

1 

 

Almost a third of the infant participants were 6 months old (n=58;29%) and the gender distribution 

was similar with 51% (n=102) males and 49% (n=84) females (Table 3). 

 

Table 3 Infant characteristics 

Characteristics n Frequency Percentage (%) 

Gestational age (weeks) 

39-44 

28-38 

199  

152 

47 

 

76.4 

23.6 

HIV-exposed 

Yes 

200  

36 

 

18 

HIV-status 

Negative 

Unknown 

Positive 

200  

189 

9 

2 

 

94.5 

4.5 

1 

HIV treatment 

Yes 

200  

13 

 

6.5 

Day-care 

Yes 

199  

34 

 

17.1 

Neonatal feeding difficulties 

Yes 

20  

11 

 

5.5 

Hospital stay after birth? 

Yes 

200  

24 

 

12 

  

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



34 
 

Table 3 Infant characteristics continued 

Characteristics n Frequency Percentage (%) 

Reason for hospital stay 

Jaundice 

Other 

Preterm birth 

LBW 

Multiple complications 

RDS 

HIE 

24  

7 

4 

3 

3 

3 

2 

2 

 

29.2 

16.7 

12.5 

12.5 

12.5 

8.3 

8.3 

Tube feeding 

Yes 

200  

7 

 

3.5 

Type of tube feeding 

Orogastric 

Both 

Nasogastric 

7  

3 

3 

1 

 

42.9 

42.9 

14.3 

Period of tube feeding 

2 weeks 

<1 week 

1 week 

3 weeks 

7  

3 

2 

1 

1 

 

42.9 

28.6 

14.3 

14.3 

† RDS, respiratory distress syndrome; HIE, hypoxic ischaemic encephalopathy; HIV, human 

immunodeficiency virus; LBW, low birth weight. 

 

Risks for feeding difficulties found in the sample, included preterm birth (23.5%), HIV-exposure (18%), 

feeding tubes during the neonatal stage (3.5%), and parental reports of neonatal feeding difficulties 

(5.5%). Eighteen percent (n=36) were HIV-exposed, but only 1% (n=2) had a confirmed HIV-positive 

status. Twelve percent (n=24) had a history of neonatal hospital stay after birth, with jaundice being 

the most common cause (n=7;29.2%). 

 

Most participants were breast fed (n=174;87%), of whom 85% (n=170) received colostrum, and 93.1% 

(n=163) received breast milk directly from the breast. For caregivers expressing breast milk, 91.7% 

(n=11) used a bottle and 8.3% (n=1) used cup feeding. Most participants (n=161;80.9%) did not have 

breastfeeding difficulties. Infant participants were breastfed for a mean duration of 7.5 months 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



35 
 

(SD=2.8), with most caregivers breastfeeding for longer than six months (n=94;53.7%). The majority 

of participants were introduced to solids between six- and eight months (n=122;82%), while some 

were introduced slightly early (15 participants [10%] at five months) or somewhat later (over nine 

months of age; n=11;7%). The most common consistencies of food consumed by the six-month-old 

participants were puree, semi-solids and liquids (n=55;10.2%), and for the seven to 12-month-old 

participants; puree, semi-solids, solids, crackers, and liquids (n=142;72.1%). Vegetables (n=64;43.5%) 

and porridge (n=-38;25.8%) were the solids mostly presented. The preferred feeding method was a 

spoon (n=137;92.6%) as opposed to mothers’ hands (n=11;7.4%). 

 

The number of people in the household (Table 1) was significantly associated with infants being 

cup/bottle fed; the more people in the household, the higher the likelihood that participants were 

cup/bottle fed (p=0.05). More infants were fed using bottles (p=0.003) or cups (p=0.02) when primary 

caregivers were employed.  

 

All participants’ feeding were screened using the MCH-FS (Table 4), revealing a pass rate of 93.5% 

(n=187). The 6.5% (n=13) that failed, were identified as having mild (n=8;61.5%), moderate 

(n=2;15.4%) and severe (n=3;23.1%) feeding difficulties as reported by caregivers. The age distribution 

for failing the MCH-FS revealed that three participants were 6 months old, one was 8 months, two  

were 9 months, three were 10 months, one 11 months, and three were 12 months of age. Apart from 

those who failed, 29 (14.5%) caregivers had concerns about their infants’ feeding, 31 (15.5%) reported 

that their infants refused food at the beginning of meals and 28 (14%) reported problems with 

vomiting, gagging or spitting. Parental concerns (n=13;46.6%) were most often due to an infant not 

gaining weight. The longer the breastfeeding period the less likely parents were to show concern 

about infants’ feeding (p=0.035). 

 

Table 4 Feeding characteristics according to the MCH-FS 

Characteristics n Frequency Percentage (%) 

Mealtimes 

Easy 

Very difficult 

200  

177 

23 

 

88.5 

11.5 

Concern 

No concern 

Very concerned 

200  

171 

29 

 

85.5 

14.5 

  

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



36 
 

Table 4 Feeding characteristics according to the MCH-FS continued 

Characteristics n Frequency Percentage (%) 

Appetite 

Never hungry 

Good appetite 

200  

15 

185 

 

7.5 

92.5 

Refusal during meals 

At the beginning 

At the end 

200  

31 

169 

 

15.5 

84.5 

Duration of meals 

1-30 min 

>30 min 

200  

191 

9 

 

95.5 

4.5 

Behaviour 

Behaves well 

Acts up, fusses 

200  

181 

19 

 

90.5 

9.5 

Gag/-spit/-vomit 

Never 

Most of the time 

200  

172 

28 

 

86 

14 

Hold food in the mouth 

Most of the time 

Never 

200  

13 

187 

 

6.5 

93.5 

Distract or follow the child to get them to eat 

Never 

Most of the time 

200  

 

158 

42 

 

 

79 

21 

Force the child to eat 

Most of the time 

Never 

200  

22 

178 

 

11 

89 

Chewing 

Good 

Very poor 

200  

190 

10 

 

95 

5 

Growth 

Growing poorly 

Growing well 

200  

5 

195 

 

2.5 

97.5 

  

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



37 
 

Table 4 Feeding characteristics according to the MCH-FS continued 

Characteristics n Frequency Percentage (%) 

Your relationship during feeding 

Very negatively 

Not at all 

200  

8 

192 

 

4 

96 

Family relationship during meals 

Not at all 

Very negatively 

200  

192 

8 

 

96 

4 

Difficulty during meals 

Mild 

Moderate 

Severe 

13  

8 

2 

3 

 

61.5 

15.4 

23.1 

Pass or fail 

Pass 

Fail 

200  

187 

13 

 

93.5 

6.5 

 

The SOMA (Table 5) was conducted with 13 participants who failed the MCH-FS. Eleven participants 

presented with oral motor dysfunction (OMD) on the SOMA. Four participants presenting with OMD 

when eating purees showed difficulty with smooth sequenced chewing actions, lip movements, and 

insufficient opening of the jaw, and had tongue protrusion throughout chewing. Two participants 

(15.3%) presented with OMD when eating semi-solids and displayed difficulties with initiation and 

sequencing of chewing. Three participants (25%) presented with OMD when eating solids, and had 

difficulty controlling  jaw, tongue and lip movements. Only one participant, presented with OMD when 

eating a cracker. This participant had difficulty with food loss, initiation of chewing, poor lip control, 

tongue lateralization and rotary jaw movements. The participant had no attempt to bite the biscuit, 

had inadequate strength and showed poorly graded jaw opening. One 6-month old, presented with 

OMD when drinking from a bottle. This participant had difficulty with sequenced chewing, poor lip 

closure, poorly controlled and large vertical jaw excursions when drinking from a bottle. Twelve 

participants refused to drink from a cup. Participants in the 6 (n=3) and 10-month age category (n=3) 

were more prone to OMD. 
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Table 5 Feeding characteristics based on the SOMA 

Characteristics n Frequency Percentage (%) 

Puree 

Oral motor dysfunction 

Oral motor function 

Refused 

13  

4 

9 

 

30.8 

69.2 

Semi-solid 

Oral motor dysfunction 

Oral motor function 

Refused 

13  

2 

10 

1 

 

15.4 

76.9 

7.7 

Solid 

Oral motor dysfunction 

Oral motor function 

Refused 

13  

3 

4 

5 

 

25 

33.3 

41.7 

Cracker 

Oral motor dysfunction 

Oral motor function 

Refused 

13  

1 

12 

 

7.7 

92.3 

Bottle 

Oral motor dysfunction 

Oral motor function 

Refused 

7  

1 

6 

 

14.3 

85.7 

Trainer cup 

Oral motor dysfunction 

Oral motor function 

Refused 

7  

6 

1 

 

85.7 

14.3 

Cup 

Oral motor dysfunction 

Oral motor function 

Refused 

12  

 

 

12 

 

 

 

100 

Total 

Oral motor dysfunction 

Oral motor function 

13  

11 

2 

 

84.6 

15.4 
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In the entire sample, solids (n=122;82.4%) and cup drinking (n=60;58.7%) were mostly introduced 

between six to eight months. The method of eating solids (by spoon or hand) was significantly 

associated with participants’ exposure to cup feeding (p=0.010).  

 

Discussion 

The purpose of the study was to determine the feeding characteristics of infants in a PHC in South 

Africa, as well as to investigate the nature of possible feeding problems identified in this population. 

The findings revealed 13 (6.5%) participants with feeding difficulties of which 11 (5.5.%) were 

diagnosed with OMD. Characteristics associated with feeding difficulties uncovered by the MCH-FS 

included, distraction during meals/following infants (n=42;21%), food refusal (n=31;15.5%), caregiver 

unease about feeding (n=29;14.5%), and problems with vomiting, gagging or spitting (n=28;14%). The 

feeding characteristics revealed by the current study can help to identify problematic feeding practices 

currently being used by caregivers. Feeding difficulties encountered by this sample can be used by 

SLTs to improve caregivers’ knowledge and understanding in awareness campaigns as a preventative 

measure.  

 

Most participants (n=174;87%) received at least some breastfeeding, whether it was EBM or direct 

breastfeeding irrespective of their mothers’ HIV-status.  A possible explanation could be the 

caregiver’s responsibility to return to work (n=51), which may have resulted in caregivers not being 

able to directly breastfeed, relying on alternative feeding methods. A recent South African study19 

reported a slightly lower breastfeeding rate (76.5%) than the current study. In contrast, another South 

African study revealed a higher breastfeeding rate (95%).9, 10 This is a positive finding as the 

breastfeeding rates are closer to the national guideline, promoting EBF.8, 1 The average breastfeeding 

duration was 7.5 months (n=94;53.7%). This finding was similar to the mean duration of 7.1 months 

reported in the United States (US.).5 This US research found an association between breastfeeding 

duration and the age at which solids were introduced, while the current study found no association. 

 

CF was introduced between six and eight months (n=122;82%), which is similar to those by Mushapi 

et al.1 who found 70% of the sample were introduced to CF, although it was inappropriate CF. The 

puree, semi-solids and liquids, in the study was introduced at the appropriate age of 6 months 

(n=55;10.2%), in contrast to a Tanzanian study introducing as early as three to-five months of age.10 

The most common first foods were vegetables and porridge, contrary to the low nutrient density and 

cereal-based foods found in other studies.1 The local culture and food available play a role in 

determining the CF presented to infants seeing as the participants of the present study reside in an 
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LMIC.6 Cup drinking was introduced between six to eight months (n=60;57.7%), as opposed to nine 

months (74%) as noted in a German study.20 Results of previous studies showed that early introduction 

of CF was related to lower maternal age, lower education, higher birth weight, and infant gender6, but 

the present study found no association. In the current study, the majority of mothers were educated 

and over 18 years of age, possibly explaining why CF was appropriately introduced in this sample.  

 

Although findings may not be generalised to other communities in South Africa, the results of the 

study found that participating families introduced their infants appropriately to CF and attempted to 

provide EBF in accordance with national guidelines, indicating that mothers receive appropriate 

guidance at this specific PHC during well-baby visits. A recent study found that PHC clinicians focus 

predominantly on the promotion of EBF, with less emphasis on feeding milestones and CF, which can 

shed some light on the findings of the current study.8 Additionally, infants may refuse food and still 

maintain adequate growth and development, by drinking sufficiently or eating large amounts of 

selected or preferred foods.16 It is important for PHC clinics in LMICs to expand their weight/growth 

based focus, to include age-appropriate feeding skills and complimentary foods when educating 

caregivers at well-baby clinics.  

 

Interestingly, caregivers’ unease about their infants’ feeding (n=29; 14.5%), revealed by the MCH-FS 

was one of the feeding characteristics that stood out. The current study showed that parents may not 

have been aware of underlying characterisitcs of feeding difficulties until probed by the researcher 

using the MCH-FS. It is essential to establish what the caregivers’ and the community’s perspective is 

regarding typical infant feeding and the presence of feeding difficulties. Caregivers may, for example, 

view certain behaviours (e.g. distracting/following child around, or food refusal) as an acceptable 

characteristic of typical feeding development, while this study found it to be a characteristic of a 

possible feeding difficulty. SLTs and the PHC setting should improve caregivers’ awareness of age-

appropriate feeding. Increasing caregiver knowledge on typical feeding milestones, and red flags for 

feeding problems, may result in improved identification of feeding difficulties early on, as caregivers 

would discuss their concerns during well-baby visits at PHC clinics.  

 

A mere 11 participants were diagnosed with OMD, of which infants aged six months(n=3;27.3%) and 

10- months (n=3;27.3%) were most likely to present with OMD. An infant’s transition to solid foods 

around six months of age may be a contributing factor, as it exposes them to new flavours, food 

textures and requires the mastering of new oral motor skills.13, 17 Another transition occurs around 10 

months as infants transition to food that requires chewing an advanced skill, explaining this finding.17 
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The SOMA revealed poor control and manipulation of food, with ineffective bolus formation in 11 

participants. These participants may require food to be modified from its original form or may rely on 

a natural variant that is not age-appropriate.11 This finding shows a need for early identification of 

OMD and feeding difficulties during late-infancy at well-baby visits. Appropriate and well-timed 

sensorimotor feeding intervention may prevent severe feeding problems and its consequences, later 

in childhood.11 A recent study found that low levels of caregiver knowledge on infant development 

were correlated with poor infant developmental outcomes.18 Therefore, it may be valuable for SLTs to 

coach caregivers and advocate for appropriate transitional feeding. SLTs need to support parents and 

families, and guide healthcare workers and the community on the typical acquisition of oral motor 

skills and feeding milestones that are expected during transitional feeding (Eales., 2018). Further 

research exploring caregivers’ awareness of age-appropriate feeding milestones and foods may be 

warranted.  

 

The study had a substantial sample size of 200 participants covering a small age cohort. There were 

no participants excluded from the study, thus in addition to the use of an interpreter and translated 

documentation, the sample included the diverse population attending this PHC setting. It should be 

noted that the MCH-FS and SOMA were not developed for a LMIC, and therefore the findings have to 

be interpreted with caution. Future research should aim to purposefully adapt and validate the MCH-

FS and SOMA for the South Africa, a LMIC context.  

 

Conclusion 

The study was the first of its kind to describe the feeding characteristics of a group of infants during 

the transitional feeding stage in late infancy in South Africa. Important findings were the existence of 

OMD in eleven infants and feeding difficulties during transitional feeding in 13 infants. The study’s 

findings may be used as a starting point for larger-scale studies in a similar setting, investigating the 

development of future caregiver education and health care professional training programmes 

regarding transitional feeding. Research endeavours by SLTs need to prioritise late infancy and 

transitional feeding in order to prevent possible difficulties arising from possible sub-optimal caregiver 

feeding practices. The study may be valuable to all health care providers in PHC settings. 
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CHAPTER 4 

4. IMPLICATIONS AND CONCLUSIONS 

4.1. CHAPTER AIM AND OUTLINE 

The purpose to this chapter is to discuss the main findings of this study by elaborating on both the 

theoretical and clinical implications of the study. Furthermore, the study limitations and future 

research directions are discussed. The chapter ends with a few concluding statements to summarise 

the main findings of the study. 

 

4.2. DISCUSSION OF MAIN RESULTS OF THE STUDY 

The purpose of the study was to determine the feeding characteristics of infants in a PHC in South 

Africa, as well as to explore the nature of possible feeding problems identified in this population. Most 

participants (n=174;87%) received at least some breastfeeding, whether it was expressed breast milk 

or direct breastfeeding irrespective of their mothers’ HIV-status. The average breastfeeding duration 

was 7.5 months (n=94;53.7%). CF was introduced between six and eight months (n=122;82%). The 

puree, semi-solids and liquids in the study was introduced at the appropriate age of six months 

(n=55;10.2%). The most common first food were vegetables and porridge. Cup drinking was 

introduced between six to eight months in the majority of the sample (n=60;57.7%). These findings 

are well aligned with the national and international recommended guidelines (Grote et al., 2016; Klag 

et al., 2015; Saldan, Venancio, Saldiva, & Mello, 2016; Tiwari et al., 2016; UNICEF, 2017). 

 

Thirteen participants had feeding difficulties (6.5%) of which 11 (5.5%) were diagnosed with OMD. The 

MCH-FS revealed that distraction during meals/following infants (n=42;21%), food refusal 

(n=31;15.5%), caregiver unease about feeding (n=29;14.5%), and problems with vomiting, gagging or 

spitting (n=28;14%), were prominent characteristics of feeding in this sample (see Figure 4). The SOMA 

revealed poor control and manipulation of food, with ineffective bolus formation in 11 participants. 

From this group of participants presenting with OMD, infants aged six months (n=3;27.3%) were more 

likely to present  with OMD. 
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Figure 4 Common problems during meals as reported by caregivers 
 

4.3. THEORETICAL AND CLINICAL IMPLICATIONS OF THE STUDY 

There is a dearth of literature on the nature of feeding difficulties of infants in a PHC in South Africa 

(Vitta et al., 2016). The feeding characteristics of the sample in the current study can help to identify 

problematic feeding practices currently being used by caregivers. The feeding difficulties encountered 

by this sample can be used by SLTs to improve caregivers’ knowledge and understanding in awareness 

campaigns as a preventative measure. SLTs are uniquely qualified to provide information about 

feeding and swallowing and will therefore deem the findings valuable.   

 

Interestingly, caregivers’ unease about their infants’ feeding (n=29;14.5%), revealed by the MCH-FS,  

was one of the feeding characterisitcs that stood out. The current study showed that parents may not 

have been aware of underlying characteristics of feeding difficulties until probed by the researcher 

using the MCH-FS. It is important to establish what caregivers’ and the community’s perspective is 

regarding normal infant feeding and feeding difficulties. Caregivers may, for example, view certain 

behaviours (e.g. distracting/following child around or food refusal) as an acceptable characteristic of 

typical feeding development, while this study found it to be a characteristic of a possible feeding 

difficulty. SLTs should improve caregiver awareness of age-appropriate feeding so that families may 

identify difficulties when they arise (Eales, 2018). Thus, increasing caregiver knowledge on typical 

feeding milestones, and red flags for feeding problems,  may result in improved identification of 

feeding difficulties early on, as caregivers would then discuss their concerns during well-baby visits at 

PHC clinics.  

 

The findings of the study showed that it may be valuable to include screening of feeding development 

at regular intervals during scheduled well baby visits according to a national standard (Figure 5). 

During these well-baby visits at PHC clinics have an ideal opportunity to implement routine screening 

of feeding and swallowing in infants. Research in the PHC setting revealed that early communication 

screening may create an opportunity for other preventative strategies to occur (Van der Linde, 
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Kritzinger, & Redelinghuys, 2009). Therefore, it can be assumed that early feeding screening may be 

beneficial to awareness programs targeting early intervention of communication and feeding skills. 

However, this aspect requires further research. 

 

SLTs may be involved in awareness campaigns, caregiver and staff training programmes in the PHC 

sector. SLTs may participate in primary prevention strategies such as monthly group information 

sessions while caregivers are waiting at well-baby immunization clinics (Eales, 2018). The monthly 

sessions may provide information about identification of OMD and feeding difficulties during these 

group sessions, while caregivers may be able to identify areas of concern and raise their unease with 

PHC staff. Once infants are identified for further evaluation, the SLT may then provide comprehensive 

services to assist in assessing and intervening appropriately to prevent further secondary 

complications (ASHA, 2008). The importance of early intervention and the cumulative affect it may 

have on ameliorating environmental risks in LMICs such as South Africa, has been emphasized 

previously (Eales, 2018). Further research is necessary to develop standardized awareness and 

identification programmes for the PHC sector. 

 
Figure 5 Early intervention for infant feeding in PHC 
 

The biggest portion of the sample was six months of age, which is an important milestone for infants 

transitioning from bottle or breastfeeding to the introduction of solids. Transitional feeding skills 

emerge in typically developing infants by about six months of age, at which time spoon feeding may 

be introduced. It is a critical period for expanding an infant’s diet using a variety of flavours and 

textures, especially foods requiring chewing (Arvedson, 2008). Most children have difficulty in learning 
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specific oral movements if a variety of textures are introduced only after 10 months of age, children 

are more likely to refuse solids (Arvedson, 2008). Therefore, it may be valuable for SLTs to coach 

caregivers and advocate for appropriate transitional feeding. SLTs need to support parents and 

families, and guide healthcare workers and the community on the typical acquisition of oral motor 

skills and feeding milestones that are to be expected during transitional (Arvedson, 2008; Eales, 2018). 

Providing caregivers with skills and knowledge to identify delays in feeding development, and to whom 

to refer to for further treatment, should form part of the SLT’s responsibility (Eales, 2018). 

Recommendation for stimulation and encouragement of oral motor and sensory skills should ideally 

also be incorporated into infants’ Road to Health Booklets, the local growth monitoring tool, and 

information caregivers receive at immunization clinics. Further research initiatives to investigate the 

development of suitable training programs for the PHC staff and caregivers is warranted. 

 

A challenge for infants with feeding difficulties is the weight/growth and development, by drinking 

sufficiently or eating large amounts of selected or preferred foods (Borowitz & Borowitz, 2018). Infants 

at risk of feeding difficulties as a result of exposure to environmental risks, should receive screening 

services during immunization visits at six, nine, and twelve months of age (National Institute for 

Communicable Disease, 2016). The Road to Health Booklet was intended to monitor growth, and 

development, but it falls short (Van der Linder et al., 2015). It would be valuable if the Road to Health 

Booklet could include feeding and swallowing milestones and recommendations for stimulation of 

oral motor and sensory exploration. 

 

4.4. CRITICAL EVALUATION OF THE STUDY 

Strengths of the study 

The study had a substantial sample size of 200 participants. Although a larger sample may have 

increased the generalisability of the findings, valuable conclusions could be drawn from this sample. 

As the sample size increases, the confidence in the studies estimate increases, uncertainty decreases 

presenting with greater precision (Leedy & Omrod, 2015).  The study covered a small cohort (six 

months age range).  There were no participants excluded from the study.  The researcher made use 

of an interpreter and translated the documentation for the caregivers to Sepedi and isiZulu, ensuring 

that the sample included the diverse population attending this PHC setting who may not have been 

proficient in English.  The data-collection instruments namely MCH-FS and SOMA have been proven 

to have good reliability and validity and therefore increased the present study’s reliability and validity 

(Ko et al., 2011; Reilly et al., 1995). 
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Limitations of the study 

The MCH-FS was validated on English, French and Dutch populations, while the current study was 

based in a LMICs (Sanchez et al., 2015). Although the MCH-FS was selected because of its reliability 

and validity, the study was the first of its kind in South Africa using the tool to screen infants in 

research, and therefore findings have to be interpreted with caution. Future research should aim to 

purposefully adapt and validate the MCH-FS and SOMA for the South African population, a LMIC 

setting (Moor, Didden, & Korzilius, 2007).  

 

4.5. RECOMMENDATIONS FOR FUTURE RESEARCH 

Considering that the MCH-FS and SOMA were validated with populations in higher -income -countries, 

it would therefore be beneficial for future research to validate these tools in a LMIC setting integrating 

local caregiver knowledge and adapting it to local cultures’ perspectives on infant feeding. The MCH-

FS cut off score of 45 was adapted in the Thai version and a more recent Polish version to 40 and 46 

respectively (Benjasuwantep, Rattanamongkolgul, & Ramsay, 2015; Bąbik, Dzjechcjarz, Horvath, & 

Ostaszewski, 2019). It would be beneficial to establish an appropriate cut off score for the MCH-FS in 

a South African context. Further research should investigate which foods would be culturally and 

economically appropriate for use with the SOMA in South Africa. Although the SOMA foods were 

adapted for the LMIC population, some of the infants refused the food as it was still unknown to them. 

The possibility of compiling and presenting early feeding and swallowing intervention and awareness 

campaigns for staff and caregivers, require further research to develop standardized programmes for 

the PHC sector.  

 

4.6. CONCLUSION 

The study was the first of its kind to describe the feeding characteristics of a group of infants during 

the transitional feeding stage in late infancy in South Africa. Important findings were the existence of 

OMD in eleven infants and feeding difficulties during transitional feeding in 13 infants. The study’s 

findings may be used as a starting point for larger scale studies in a similar setting, investigating the 

development of future caregiver education and health care professional training programmes 

regarding transitional feeding in order to prevent possible difficulties arising from sub-optimal 

caregiver feeding practices. The study may be valuable to all health care providers in primary health 

care. 
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APPENDIX I SCHEDULE FOR ORAL-MOTOR-ASSESSMENT (SOMA) 
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APPENDIX J EXPLANATION OF THE SOMA ORAL-MOTOR CATEGORIES (Reilly et al., 1995) 
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