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ABSTRACT 

Rationale, aim and objectives 

There are currently no culturally sensitive, South African autism-specific screening 

instruments available. The global increase in prevalence, lack of local data, limited 

knowledge and late identification of autism in South Africa prompted the researcher to 

translate a universally known autism-specific screening instrument. The aim was to 

culturally adapt and translate the Modified Checklist for Autism in Toddlers, Revised 

with Follow-up™ and to determine the reliability and concurrent validity of the newly 

adapted and translated checklists.  

Method and results 

A mixed-method research design was employed in the study. This design allowed for 

the qualitative analysis of expert opinions in Study 1, and feedback from caregivers in 

Study 2 and 3. Quantitative data were generated in Study 2 and 3 when the two 

checklists were compared with one another and with the results of the VABS-3. 

For the three studies, experts and caregivers of children aged between 18 and 48 

months were utilised as participants. In Study 1, Northern Sotho speech-language 

therapists identified culturally biased items in the M-CHAT-RFTM which were adapted. 

The adapted version of the checklist was scrutinised by an expert panel, translated 

into Northern Sotho and back-translated in English by professional translators. A 

comprehensive panel discussion and independent review of the linguistic, construct 

and technical equivalence of the checklists followed. The rigorous process of cultural 

adaption and translation resulted in an adapted English M-CHAT-R/F and a Northern 

Sotho translation of the source checklist.  

The two versions of the M-CHAT-R/F were used in a pilot study with 21 Northern Sotho 

caregivers. Caregivers were selected as the M-CHAT-R/F is a caregiver checklist and 

the comprehensibility of the new versions had to be determined. Participants 

completed both M-CHAT-R/F versions in randomised order along with a socio-

demographic questionnaire. The Wilcoxon Signed Ranked test showed near-perfect 
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agreement between the two checklists. There was no indication for any changes to 

the checklists. 

A larger-scale study (n=158) was conducted, comparing the checklists with each other 

and the Vineland-3. The results showed a low Cronbach alpha value but confirmed 

near-perfect agreement (p<0.001) between the two checklists. Concurrent validity was 

established between the Vineland-3 sub-domains and the Northern Sotho M-CHAT-

R/F with a significant association at the 5% level. A total of 33.5% developmental delay 

was found in the reference sample (n=158). In line with international studies, it is 

recommended that autism-specific screening be conducted along with developmental 

screening or assessment. A marginal majority of participants (55.1%) preferred the 

Northern Sotho M-CHAT-R/F while a smaller group (44.9%) chose the adapted 

English checklist. The Northern Sotho majority preference aligns well with the 

accuracy of the results. The adapted English version may be used more often as 

English is one of the prominent languages of learning and teaching in South Africa. 

The larger-scale study identified some checklist items that required refinement. A 

phrase to clarify understanding was inserted. Gender-biased terminology was 

changed. 

Conclusion 

This study adapted and translated the M-CHAT-R/FTM resulting in two new versions. 

With the reliability outcomes, the checklists show linguistic, technical and construct 

equivalence. Predictive value must still be established. 

A functional framework for the cultural adaptation and translation of screening 

instruments is presented. Two feasible, reliable and concurrently valid autism-specific 

screening instruments are now available for use by caregivers, health care workers, 

and early childhood development practitioners in South Africa. Further investigation of 

developmental delay among preschool children in South Africa is required. 
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CHAPTER 1: INTRODUCTION 

 

 

 

 

 

 

 

1.1. Advances and gaps in autism research and intervention in South Africa  

Autism spectrum disorder (ASD) is a complex neurodevelopmental condition 

characterised by persistent deficits in social interaction and communication. 

Restricted, repetitive patterns of interest, behaviour and activities form the second part 

of the core diagnostic criteria (American Psychiatric Association [APA], 2013). Since 

core behavioural symptoms are present early in life, autism can be identified and 

diagnosed at a young age with appropriate instruments (Hyman et al., 2020; Robins 

et al., 2014).  

The prevalence of autism is increasing globally (Olusanya et al., 2018). One in every 

59 children in the United States (US) is diagnosed with autism (Hyman et al., 2020). 

Prevalence statistics for low- and middle-income countries (LMICs) are scarce (Franz 

et al., 2017; Pillay et al., 2021). A recent study determined that 0.08% of children in 

the formal education system in the Western Cape province of South Africa (10% in 

inclusive education and 90% in specialised education) have a diagnosis of autism 

(Pillay et al., 2021). Similar to global trends in autism, an increase of 76.03% in the 

number of children attending autism-specific schools in South Africa was evident 

between 2016 and 2021 (Pillay et al., 2021).  

Available research in the special education system in South Africa indicates that 

children with autism are now diagnosed at an earlier age than two to three decades 

ago (Erasmus et al., 2019; Pillay et al., 2021). Recent research in six autism-specific 

schools in South Africa showed that the mean age of learners’ diagnosis is 46.6 

Chapter aim: The aim of the chapter is to provide global and local perspectives on autism 

screening, with a focus on evidence-based developments and research challenges in low- 

and middle-income countries. The lack of valid and reliable autism-specific screening tools 

in the different South African languages is described. A solution to improve early detection 

of autism with a reliable culturally adapted and translated instrument is proposed. Current 

guidelines to adapt, translate and validate an instrument are critically discussed. The 

chapter ends with the study rationale and three separate but related research questions 

are posed. 
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months of age (Erasmus et al., 2019). This finding indicates a 25-month decrease in 

the mean age of diagnosis when compared with the mean age of diagnosis in a single 

autism-specific school from an earlier period, between 1990 and 2014 (Van Biljon et 

al., 2015). With an evident heightened awareness of autism that is reflected in the 

increase of autism school admissions (Pillay et at., 2021), improvements in inclusive 

education and a lower age of autism diagnosis (Erasmus et al., 2019), further 

advances in autism management and intervention in South Africa are needed.  

Despite the improvements, some limitations in autism screening have been identified. 

High-income countries (HICs) have well-established screening and diagnostic 

instruments and programs, but there are limited culturally appropriate instruments in 

a LMIC like South Africa (Marlow et al., 2019). To improve evidence-based practice 

for autism in Sub-Saharan Africa (SSA), research is required to develop validated, 

standardised, and accessible tools for screening and diagnosis. There is a call for the 

development and validation of free, open access, culturally fair, and globally relevant 

screening and diagnostic tools for autism in South Africa (Franz et al., 2017).  

1.2 Autism screening 

Screening and developmental surveillance are widely used in global health care 

(World Health Organization [WHO], 2018). To achieve the United Nation’s Sustainable 

Developmental Goals (SDGs) specifically relating to Good health and wellbeing, and 

Quality education, screening and surveillance are recommended to improve children's 

development, health and well-being (WHO, 2018). The Nurturing Care Framework 

was developed by WHO, UNICEF and the World Bank to support children to increase 

the human capital required to ensure that children are not left behind in attainment of 

their developmental potential (Black et al., 2021). Among the aims of the Nurturing 

Care Framework are the promotion of early childhood development and improving 

access to care through community-based services within the first thousand days of a 

child’s life (Black et al., 2021). 

Early childhood development may be promoted with the use of screening at regular 

intervals. Screening is the systematic testing of individuals to identify those at an 

increased risk for a specific condition and leads to diagnosis and intervention, which 

in turn can affect the prognosis (King et al., 2021; Robins et al., 2014). Screening for 

early behavioural markers is currently the most feasible approach to identify toddlers 
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with autism symptoms (DuBay et al., 2021). The effectiveness of a screening 

instrument is embedded in the accuracy of the tool, which is derived from reliability 

and validity data (Robins, 2020). The aim of a screening tool is to be sensitive and 

specific, i.e. to include as many as possible true positive cases (sensitivity) of a 

condition such as autism, while accurately excluding (specificity) those children 

without a risk for autism (DuBay et al., 2021; Lipkin & Macias, 2020). 

Surveillance within the paediatric population is an active ongoing developmental 

monitoring process at an individual level which may also result in disorder-specific 

screening, referrals and intervention (King et al., 2021). The American Academy of 

Pediatrics recommends autism-specific screening at 18 and 24 months, supplemented 

by continuous developmental surveillance within primary health care settings (Hyman 

et al., 2020). This recommendation promotes developmental surveillance of all the 

children in the system with specific screening opportunities to identify children at risk. 

Employing surveillance can thus promote early identification of developmental delays 

and necessitate the screening for specific conditions like autism. In South Africa 

general surveillance of health and development is evident in the use of the Road to 

Health Booklet (RTHB), mandated by the Department of Health (Slemming & Bamford, 

2018). The revised RTHB has been implemented since 2018 (Slemming & Bamford, 

2018), but to date no data on its use are available. 

Several studies have investigated the most effective approach for the early 

identification of toddlers at risk for autism. Wiggens et al. (2014) compared a broad-

based screen, using the Parents Evaluation of Developmental Status (PEDS) with a 

disorder-specific screen, the Modified Checklist for Autism in Toddlers, Revised with 

Follow-up (M-CHAT-R/F™). The results of the study showed a higher agreement 

between autism-specific screening outcomes and diagnosis when a combination of 

screens is used. The authors, therefore, recommend that broad-based developmental 

screening be supplemented with disorder-specific screening (Wiggins et al., 2014). 

The combined approach also shows positive results in children from different cultural 

backgrounds (Barger et al., 2021). Investigating a culturally sensitive approach to 

autism screening in the US, a recent study found that at-risk toddlers from different 

cultural backgrounds are identified in greater numbers with a combination of autism-

specific screening and general developmental surveillance (Barger et al., 2021).  
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One of the challenges in screening is the disparities evident in early identification of 

autism across different groups and countries (Broder-Fingert et al., 2020; Eisenhower 

et al., 2021; Guthrie et al., 2019; King et al., 2021). Profiles of toddlers missed in 

screening in the US show that they tend to be from lower socio-economic and minority 

groups using public insurance (Beacham et al., 2018; Guthrie et al., 2019). Different 

perspectives on child behaviour due to cultural differences may have an impact on the 

outcome of a screening instrument and should thus be carefully considered (Soto et 

al., 2015). The same behaviour may be viewed as typical by one group, based on their 

beliefs, and as at risk by another group, resulting in over- or under-identification of 

toddlers at risk for autism (King et al., 2021). Over- or under-identification may occur 

for example when a specific cultural group consider later speech development as 

functional whereas another group may become concerned earlier on (King et al., 

2021). Because autism screening methods are currently reliant on child behaviours, 

different perspectives on child behaviour and development threaten the validity of 

screening tests. 

In South Africa, disparities are multifaceted, mostly between low- and middle-income 

groups, with varying levels of awareness of autism across communities (Franz et al., 

2018; Pillay et al., 2021). Although equity in identification of autism is a difficult goal to 

achieve, the research aims to contribute to earlier identification of more toddlers with 

autism from a certain culture and language group, in a peri-urban community, by 

offering two tools to Northern Sotho caregivers to use. 

1.3 Local knowledge of autism and access to care  

Access to care and the outcomes of the intervention may vary due to features of a 

child’s social ecology, which includes their family and community context (Graif et al., 

2021). Limited access to specialised care due to overburdened public health care 

systems can have a negative impact on the age of identification of toddlers at risk of 

autism. Another aspect, that may delay identification of toddlers at risk, is limited 

knowledge about child development (Erasmus et al., 2019). Research indicates that 

an array of factors contribute to late identification of autism (Barger et al., 2021; 

Erasmus et al., 2019; Guthrie et al., 2019). 

Late identification of children in six government-funded autism-specific schools in 

South Africa has been associated with research respondents being a father, family-
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caregiver or guardian, instead of a biological mother. Being a South African citizen 

with a lower level of education, limited access to health services and unfamiliarity with 

autism were also associated with later caregiver concerns that their child may be at 

risk for the condition. The authors of the study concluded that delayed parental 

concern about developmental delays and autism may also be associated with a lack 

of knowledge regarding typical development. (Erasmus et al., 2019).  

Apart from unfamiliarity with autism, funding and access to education are more factors 

that pose challenges in the local context (Erasmus et al., 2019; Pillay et al., 2021). In 

the Western Cape, only 10% of children with autism are in inclusive education while 

the rest are in autism-specific schools (Pillay et al., 2021). This finding suggests that 

an under-representation of autism is evident in South African mainstream schools 

(Pillay et al., 2021). When comparing the profiles of learners in autism-specific private 

and public schools the researchers found that the child’s age when caregivers first 

became concerned about possible developmental challenges was similar (Erasmus et 

al., 2019). The children in the private school, however, were diagnosed earlier and 

started school earlier (Erasmus et al., 2019). Learners typically attending private 

schools are white, Asian and Indian from higher-income households (Erasmus et al., 

2019). The studies highlight certain modifiable factors such as improving caregiver 

knowledge and access to services for all which may promote earlier identification of 

risk for autism (Erasmus et al., 2019; Pillay et al., 2021).  

Increased understanding of resource constraints, diversity of cultural beliefs, attitudes, 

and perspectives may promote the identification of toddlers at risk for autism (Graif et 

al., 2021; Grinker et al., 2012). There are currently no culturally appropriate autism 

screening tests available in South Africa. In a recent review of 99 screening tools for 

autism and developmental delay that may apply to LMICs, Marlow et al. (2019) 

recommended the use of the M-CHAT-R/F™. The six different autism-specific 

screening tools reviewed for use in LMICs by Marlow et al. (2019) were carefully 

considered. Based on certain superior properties of the M-CHAT-R/F like the clearly 

formulated checklist items, the simplified scoring procedure and the flow-chart of 

follow-up questions that facilitate a second-stage screening process, the screening 

instrument was selected for the research study.  

This screening tool was selected as most appropriate for LMICs based on review 

criteria such as the high sensitivity and specificity of the checklist (Robins et al., 2014); 
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the sample size of the validation study (Marlow et al., 2019; Robins et al., 2014); the 

cost to use the tool (Robins et al., 2014); evidence of its use in LMICs (Marlow et al., 

2019); and if the instrument can be used by community health workers (Marlow et al., 

2019; Robins et al., 2014). The M-CHAT-R/F™ has high sensitivity (91%) and 

specificity (95%), has been standardised with a sample of more than 300 toddlers, is 

free, and is already being used in LMICs (Marlow et al., 2019; Wiggins et al., 2014).  

Concerns relating to delayed identification of autism in LMICs highlight the need for 

research into culturally appropriate screening measures (De Vries, 2016; Franz et al., 

2018). Important factors to consider are the effects of possible cultural differences and 

language barriers that may impact the successful use of screening tools (Soto et al., 

2015; DuBay et al., 2021). It is necessary to consider the cultural appropriateness and 

the potential of introducing method bias when evaluating instruments for LMICs which 

were originally developed in HICs (Malcolm-Smith et al., 2013). Culturally sensitive 

autism screening instruments are essential for decreasing ethnic disparities in 

identification, diagnosis, and intervention (Rea et al., 2019). Although illness and 

disability are social constructs and may differ across communities (United Nations, 

Division for Social Policy and Development, 2017) some health constructs may be 

universal and can be valid after cultural adaptation and if necessary, translation 

(Rahman et al., 2003). Universal health constructs applying across different 

communities may be found in the M-CHAT-R/F which is a behavioural-based 

screening instrument. Typical and autistic child behaviours are described by clarifying 

developmental contexts and including examples, which also allow for cultural 

adaptations when necessary. Screening for early behavioural markers instead of 

biological markers is currently the most feasible approach for early identification of 

autism. (DuBay et al., 2021; Robins et al., 2014). Speech-language therapists (SLTs) 

are in a unique position to work with toddlers who present with communication and 

language delays from a very young age (American Speech-Language-Hearing 

Association, 2016). Gaining access to toddlers at risk for autism and their families, and 

having culturally appropriate and translated screening instruments, will address early 

identification concerns in a culturally sensitive manner, which may assist in earlier 

referrals and diagnosis of autism. 
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1.4 Approach to cultural adaptation and translation of screening instruments 

To develop a credible body of knowledge, promote equity and increase access to 

autism screening in SSA, validated, standardised and accessible tools for screening 

are critical (Franz et al., 2017). Completing a screening tool in one’s first language 

may promote accurate screening outcomes due to improved comprehension (DuBay 

et al., 2021). This finding suggests that screening tools should be available in the 

different local languages of a country.  

A rigorous translation and adaptation process should be followed to create a tool 

suitable for validation and standardisation in a specific language (DuBay et al., 2021; 

Soto et al., 2015). Different translation approaches have been developed in the past, 

with the most prominent being the “forward-back” method (Soto et al., 2015). The 

approach involves the forward translation in the target language by one translator and 

the back translation by a second translator, blinded to the source translation. The two 

versions in the same language are then compared to determine the accuracy of the 

translation (DuBay et al., 2021). A single translation approach only is not sufficient as 

variation in psychometric properties with higher false-positive rates may be found 

(DuBay et al., 2021; Soto et al., 2015). Such a change in psychometric properties may 

be found when an instrument is linguistically translated but cultural considerations and 

additional levels of equivalence were not investigated (Beaton et al., 2000; Soto et al., 

2015). A translation, without cultural adaptation of a tool, should therefore be avoided. 

The process of cultural adaptation and translation should aim to achieve equivalence 

of the instruments on three levels (DuBay et al., 2021; Soto et al., 2015; WHO, 2013a). 

The source and target translation should be equivalent on linguistic, construct and 

technical levels (DuBay et al., 2021; International Test Commission [ITC], 2017).  

The ITC (2017) published eighteen guidelines to support cultural adaptation and 

translation of instruments. The guidelines are categorised into six main steps which 

include Pre-conditions, Test development, Confirmation, Administration, Score scales, 

and Interpretation and Documentation (ITC, 2017). Guidelines by the WHO for 

instrument translation are similar but not as detailed as those by the ITC. The WHO 

guidelines include forward translation, expert panel back-translation and pre-testing 

followed by the finalisation of the end product (WHO, 2013a). Upon critical 

consideration, it is evident that the WHO guidelines do not include cultural adaptation, 

which necessitates the use of the ITC approach in combination with the WHO 
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translation guidelines. Both approaches include experts reviewing the translations as 

well as pre-testing the instrument. More detail is included in the ITC guidelines with 

the psychometric property analyses and the interpretation of the instrument outcomes. 

To adapt and translate an instrument accurately, an integrated approach of available 

guidelines (ITC, 2017; WHO, 2013a) is proposed in Figure 1.1 to ensure a rigorous 

process and desired outcome.   

 

Figure 1.1: Proposed integrated guidelines for the cultural adaptation and translation 

of a screening checklist (based on ITC, 2017; WHO, 2013a) 

The need for a cultural adaption and translation of an autism-specific screening 

instrument for use in South Africa is clear. The South African Constitution affords equal 

status to the 11 official languages in an attempt to rebuild national pride and to 

recognise the importance of diversity through language planning (Mtsatse & 

Combrinck, 2018). Northern Sotho is the third most spoken African language in South 

Africa, with 12.4% of the total population using the language (StatsSA, 2019). Northern 

Sotho is also one of the most commonly spoken languages in the northern provinces 

of South Africa, with the highest percentage (19.4%) for a single language group in 

the City of Tshwane Metropolitan Municipality in Gauteng province (StatsSA, 2019). A 

certain peri-urban community in the municipality was thus identified as the area most 

densely populated by Northern Sotho speakers. Therefore, this study investigated the 
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cultural applicability, equivalence, reliability and concurrent validity of an adapted 

English version and a Northern Sotho translation of the M-CHAT-R/FTM. 

1.5 Research questions  

The paucity of culturally and linguistically appropriate screening instruments that can 

promote access to care and support earlier identification of toddlers at risk for autism 

in South Africa led to the following research questions: 

1. Which test items of the M-CHAT-R/FTM require cultural adaptation before 

translation, and how equivalent does the Northern Sotho translation appear in 

comparison to the adapted checklist?  

2. How do the adapted English M-CHAT-R/F and the Northern Sotho translated 

checklists compare when utilised by a small group of first-language Northern Sotho 

caregivers? 

3. How reliable and concurrently valid are the adapted English M-CHAT-R/F and the 

Northern Sotho M-CHAT-R/F when used by a larger-scale sample by comparing the 

two instruments with one another and a standardised diagnostic tool? 

 

This is an article-based thesis, where the topic is introduced in Chapter 1 and Chapter 

2 provides a description of all the methods used to conduct the three studies. Chapters 

3, 4 and 5 contain the articles based on the three studies, followed by the last chapter, 

which provides an integrated summary, implications and conclusion to the thesis. 
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CHAPTER 2: METHOD 

 

 

 

2.1 Research aim and objectives 

Study aim 

The aim of the study was to culturally adapt and translate the M-CHAT-R/F™, evaluate 

the adapted English and Northern Sotho checklists and determine the concurrent 

validity and reliability of each version. 

Research objectives 

Study 1:  

To culturally adapt and translate the M-CHAT-R/FTM and its test instructions into 

Northern Sotho to ensure an accurate translation that reads fluently and appears 

authentic in the target language. 

Study 2:  

To collect pilot data that allow item analysis, assessment of the preliminary reliability, 

and confirm the degree of agreement between the two checklists. 

Study 3: 

To determine the reliability and the concurrent validity of both versions of the checklist 

in a larger-scale sample by comparing the two checklists with one another and a 

standardised diagnostic tool. 

2.2 Research studies 

The findings of the three studies have been submitted/accepted as articles in 

accredited peer-reviewed journals. Table 2.1 describes the titles, objectives, journals 

selected for publication, and publication status of the studies. 

Chapter aim: The chapter provides an overview of the aim and objectives of the 

investigation which were subdivided in three feasible studies. Detailed description of 

the methods used in each study is included.  
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Table 2.1 

Titles, objectives, journals of publication, publication status  

 Study 1 Study 2 Study 3 

Title Cultural adaptation 

and Northern Sotho 

translation of the 

Modified Checklist for 

Autism in Toddlers (M-

CHAT-R/F™) 

Preliminary reliability 

of South African 

adaptation and 

Northern Sotho 

translation of the 

Modified Checklist for 

Autism in Toddlers, 

Revised with Follow-

Up. 

Reliability and 

concurrent validity of a 

South African cultural 

adaptation and a 

Northern Sotho 

translation of the M-

CHAT-R/F 

Objectives To culturally adapt 

and translate the M-

CHAT-R/FTM and its 

test instructions into 

Northern Sotho to 

ensure an accurate 

translation that reads 

fluently and appears 

authentic in the target 

language 

To collect pilot data 

that allow item 

analysis, assessment 

of the preliminary 

reliability, and degree 

of agreement between 

the two test checklists. 

 

To determine the 

reliability and the 

concurrent validity of 

both versions of the 

checklist in a larger-

scale sample by 

comparing the two 

checklists with one 

another and a 

standardised tool. 

 

Journal for 

publication  

South African Journal 

of Childhood 

Education (SAJCE) 

South African Journal 

of Communication 

Disorders (SAJCD) 

Journal of Autism and 

Developmental 

Disorders (JADD) 

Publication 

status 

In Press Published Submitted  

Chapter in 

thesis 

3 4 5 

2.3 Research designs 

A qualitative design was employed in Study 1, focussing on perspectives, opinions 

and suggestions of experts. The design was supplemented with descriptive 

quantitative data using a self-completed questionnaire.  
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A comparative design was used, comparing the adapted English M-CHAT-R/F and the 

Northern Sotho M-CHAT-R/F, for the second study. The pilot study was conducted to 

enable item analysis, reliability assessment and small-scale validity data to determine 

if any additional revisions of the two checklists should be considered. Study 3 was a 

larger-scale validation study with a comparative design. The study allowed the 

comparison of the two M-CHAT-R/F versions for equivalence and reliability. In 

addition, comparison of the outcomes of the autism-specific screening checklists with 

the results of specific developmental domains of the Vineland Adaptive Behaviour 

Scales-3 (VABS-3) was conducted to investigate the concurrent validity of the 

instruments.  

2.4 Research settings 

Study 1 

Experts with clinical experience, a background in test development, speech-language 

pathology and/or Northern Sotho were approached to participate in the instrument 

review process. First language Northern Sotho SLTs, proficient in English, were 

requested to review the original M-CHAT-R/F™ using test adaptation and translation 

guidelines based on two questions. The expert panel met at the research institution 

for a 90-minute recorded discussion.  

Study 2 

The pilot study included 21 participants living in a peri-urban community in Gauteng, 

South Africa. Two community residents known to the researcher were identified as the 

first point of contact for snowball sampling. They recruited Northern Sotho speaking 

caregivers with toddlers aged between 18 and 48 months of age. The toddlers, 

identified as low-risk for autism, did not attend a high-risk clinic or had any pre-existing 

medical diagnoses. The children of the participants in Study 2 and 3 acted as reference 

populations when their caregivers completed the two versions of the M-CHAT-R/F. 

Study 3 

Data for the larger-scale study were collected at the clinic of a local community health 

centre in the same peri-urban area of Tshwane in Gauteng province. Sixty-one percent 

of residents if the peri-urban community live in formal dwellings (StatsSA, 2022). In 

the current study 55.1% of the participants lived in formal dwellings. A total of 81% of 
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the participants received social grants to support of their children, while 29.1% of the 

sample were employed full time. Most caregivers (92,4%) completed matric and had 

English and Northern Sotho reading and writing proficiency.  

The health centre was a data-rich setting for Northern Sotho speaking caregivers. 

Local caregivers visit the specific clinic (Family planning and Child health) for 

immunisations, deworming, and developmental monitoring as recommended by the 

RTHB. The research site was also selected as it is a primary care prevention facility 

with a focus on child health and general development. The toddlers attending the clinic 

are generally considered low risk for autism as the children with risk conditions are 

referred to district and tertiary hospitals with specialised clinics (Mojaki et al., 2011). 

Referrals to appropriate clinics are made when concerns are noted.  

2.5 Research participants 

Three different sample populations were utilised in the three studies, indicated by each 

study’s objective. Studies 2 and 3 utilised similar populations, but there were variations 

in sampling methods, research contexts and sample sizes. Studies 1 and 3 used 

purposive sampling due to specific skills or traits required of the participants. Study 2 

employed snowball sampling due to limited access to participant-rich settings during 

the South African Covid-19 lockdown period. The different sample sizes were 

determined based on a power analysis for Study 2 and 3. The power analysis showed 

the number of participants required to perform the different statistical analyses to 

achieve the study aims. The power analysis ran for Study 2 indicated a minimum 

sample size of 20 participants. As per power analysis, a total of 156 participants were 

required for Study 3 to achieve the aims.  

Study 1 

Diverse sets of participants were involved during the different stages of the overall 

research process. During the cultural adaptation phase of the M-CHAT-R/F™ two first-

language, Northern Sotho speaking SLTs were involved. Two independent translators 

were included in the process to perform the forward- and back-translations. The 

translator responsible for the back-translation was blinded to the M-CHAT-R/F™. 

To ensure a comprehensive and fair review of the adapted checklist and its 

equivalence with the translated checklist, a panel with expertise either in the Northern 
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Sotho language and culture, test development, or autism were approached to 

participate in the study. The multidisciplinary expert panel included four research team 

members and an additional four participants. Figure 2.1 shows the collaboration 

between different participants during the two phases of Study 1. The expert panel and 

their holistic review of the screening tools provided a strong foundation for the 

subsequent stages. 

 Figure 2.1: Study 1 participants and their expertise 

Study 2 

The second study included 21 Northern Sotho caregivers of toddlers aged between 

18 and 48 months. Participants were selected if they were proficient in English (Grade 

4 level as per M-CHAT-R/F™ guidelines) and identified Northern Sotho as their first 

language, as they had to read the 20 items of the M-CHAT-R/F in English and Northern 

Sotho. Participants’ children did not have any medical condition before the screening, 

or a formal diagnosis such as a sensory deficit, a genetic syndrome or cerebral palsy. 
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The RTHB developmental screen, as well as caregiver report, were used to exclude 

toddlers with pre-existing developmental conditions. The reference population 

consisted of children with no known developmental condition and were therefore at 

low risk for autism.  

Study 3 

The larger-scale study employed a sample of 158 Northern Sotho caregivers of 

toddlers aged between 18 and 48 months. The mean age of the reference sample was 

28.3 months. Twenty-three caregivers identified an additional home language in 

addition to Northern Sotho. Participants were purposively selected at a Community 

Health Centre’s clinic when they accompanied their toddler for a visit. There were far 

more girls (n=101) than boys in the reference sample. The inclusion and exclusion 

criteria of participants and their children were similar to Study 2.  

2.6 Material  

Modified Checklist for Autism in Toddlers, Revised, with Follow-up [M-CHAT-R/F™] 

(Robins et al., 2014) Appendix A  

The M-CHAT-R/F™ is an autism-specific, caregiver-reported screening checklist of 

child behaviour. The checklist aims to assess the risk for autism in toddlers aged 

between 18 and 30 months. Research showed that it may be used reliably until the 

age of 48 months (Yama et al., 2012). Earlier identification of toddlers at risk allows 

professionals to intervene at an earlier age, promoting improved developmental 

outcomes (Erasmus et al., 2019; Franz et al., 2018; Johnson et al., 2007). 

The M-CHAT-R/F™ was the main instrument in this research project. The two-stage 

caregiver-completed autism screen was first published in 2014 following changes to 

the M-CHAT. The revised version (Robins et al., 2018) includes 20 simplified Yes/No 

items and a newly added Follow-up section with structured questions to gather 

additional information on possible at-risk behaviours when a child scores medium risk 

for autism. The most recent revision (2018) which includes minor revisions was used 

in the study (Appendix A). The language use, as well as the examples of behaviour 

associated with autism, were simplified in the 2014 and 2018 revisions of the checklist. 

An English reading proficiency equivalent to Grade 4 is recommended for users. 
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The first ten items of the checklist are the Best 7-score in the revision (Robins et al., 

2014). The Best 7-score includes the most prominent items which support the high 

sensitivity and specificity of the checklist (Robins et al., 2018). Items 2, 5, and 12 

require “No” to screen negative for autism and for the remaining 17 items “Yes” is also 

indicative of a negative screen. Items relating to motor development were included to 

act as foils. A score of one is allocated for each item with a positive screen answer. 

With completion of the initial 20 items, the toddler is categorised into three possible 

risk groups, Low-risk (0 to 2), Medium-risk (3 to 7) and High-risk for autism (≥8). 

In case of medium-risk for autism, the Follow-up items (Stage 2) should be completed 

to provide the caregivers with an opportunity for clarification to promote understanding 

while more comprehensive behaviour descriptions are given. As per instructions the 

Follow-up items are selected by a test administrator based on the items failed in Stage 

1. Only failed items need to be followed up. The Follow-up questions are presented in 

a flowchart format, with questions to be answered by the caregiver until a “Pass” or 

“Fail” result is achieved. Guiding questions, as well as new examples of child 

behaviour, not included in Stage 1, are used to gather more information on the 

toddler’s behaviour. A high-risk category is indicative of an immediate referral to a 

specialist for a comprehensive autism-specific assessment.  

The M-CHAT-R/FTM is a caregiver-reported screening tool, which can be used by 

caregivers and various professionals and health care workers as it requires little or no 

training (Robins et al., 2014). caregivers, allied health care professionals, medical 

doctors, community health care workers and possibly teachers can use the checklist. 

The checklist is free of charge for clinical use and is available on the M-CHAT™ 

website (https://mchatscreen.com/). The electronic version can be completed and 

scored online while a hard copy may be used in contexts with limited internet access. 

The checklist already shows many advantages as advocated by Franz et al. (2017) 

and Marlow et al. (2019). 

Adapted English Modified Checklist for Autism in Toddlers, Revised, with Follow-up 

(Appendix B)  

The English adaptation was generated during Study 1 when culturally biased items 

and technical items which were difficult to translate, were identified and changed by 

the two Northern Sotho speaking SLTs and the expert panel. Four changes were made 
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to the original M-CHAT-R/F™. The adapted checklist was used during Studies 2 and 

3 so that its equivalence could be tested against the Northern Sotho translation of the 

M-CHAT-R/F. The four changes to the original checklist are typed in bold in Table 2.2. 

Linguistic gaps were addressed using different terminology formation strategies, such 

as direct borrowing, transliteration or loan translation, paraphrasing, semantic 

specialisation and compounding (Gauton et al., 2008). The scoring procedures of the 

adapted English M-CHAT-R/F are the same as the M-CHAT-R/F™ 

Table 2.2  

Cultural adaptations made to the M-CHAT-R/F™ (Study 1) 

Item Original language in the M-CHAT-

R/F™ 

Adaptation in English 

3. Does your child play pretend or make-

believe? (For example, pretend to drink 

from an empty cup, pretend to talk on a 

phone, or pretend to feed a doll or 

stuffed animal?) 

Does your child act? (For example, 

pretend to drink from an empty cup, 

pretend to talk on a phone, or pretend to 

feed a doll or a toy?) 

4. Does your child like climbing on things? 

(For example, furniture, playground, 

equipment, or stairs) 

Does your child like climbing on things? 

(For example, furniture, trees, or stairs) 

14. Does your child look you in the eye when 

you are talking to him or her, playing with 

him or her, or dressing him or her? 

Does your child look in your direction 

or in the eye when you are talking to 

them? 

Northern Sotho Modified Checklist for Autism in Toddlers, Revised, with Follow-up 

(Appendix C) 

The Northern Sotho M-CHAT-R/F is the translation of the adapted English version. 

The translation was conducted following the guidelines of the ITC (2017) and the WHO 

(2013a) and is shown in Figure 1.1. The process is comprehensively described in 

Chapter 1 and as an article in Chapter 3 of the thesis. 

Item Translation and Adaptation Review Questionnaire (Hambleton & Zenisky, 2011) 

The questionnaire was used in Study 1 during the reconciliation phase as it provided 

a comprehensive review of the content, the culturally biased aspects in the checklist 

as well as an evaluation of the physical layout of the instrument. The review 
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questionnaire included five categories, General, Item format, Culture, Grammar and 

phrasing, and Passage translation. The categories are judged according to a 4-point 

Likert scale (Yes, No, Unsure, and Not Relevant). Panellists were asked to complete 

specific sections of the questionnaire according to their field of expertise. The 

templates of the Item Translation and Adaptation Review Questionnaire for the 

different panellists are included as Appendix D. 

Vineland Adaptive Behaviour Scale-Third edition (Sparrow et al., 2016) 

The Vineland Adaptive Behaviour Scales, Third Edition (VABS-3) is the latest edition 

of a comprehensive measure of adaptive behaviour functioning for individuals aged 

zero to 90. The VABS-3 is mainly used to assess the development of functional skills 

typically affected by intellectual disability, developmental delays and possible autism. 

It is recommended that the VABS-3 is used as part of a comprehensive test battery 

for the assessment of autism as it provides information on adaptive behaviour skills 

which are typically affected by autism (Sparrow et al., 2016). The VABS-3 was used 

as part of the inclusion criteria of the reference population in Study 3 to exclude 

possible intellectual disability in referent participants, but those with developmental 

delay or typical development were selected for the study. The aim was to determine 

the possible presence of conditions in the child such as developmental delays and 

intellectual disability. The use of the VABS-3 also allowed the researcher to determine 

the concurrent validity of the M-CHAT-R/F versions by comparing the screening 

outcome with the communication and socialisation levels of functioning. A third reason 

for the selection of the VABS-3 was to use an autism-specific screen in combination 

with a broad developmental instrument as recommended by Barger et al. (2021) and 

Wiggins et al. (2014). 

The specific form used in the current research is known as the Comprehensive 

Parent/Caregiver Form. The form is typically completed by caregivers to obtain a 

comprehensive description of a child’s functioning, without a structured interview. 

Three core domains in this form include Socialisation, Communication and Daily Living 

Skills. The Motor development domain was not included in the study as the results 

from the three core domains only are used to determine the overall Adaptive Behavior 

Composite score (ABC-score). 
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The VABS-3 questions were read to the participants (caregiver of child) whereafter the 

principal researcher scored the answers according to a 3-point Likert scale. Possible 

scores are 0 (never), 1 (sometimes), and 2 (often or usually), all relating to the 

developmental functioning of the child. The ABC-score was used to determine the 

child’s current level of functioning, which could be Low, Moderately low, Adequate, 

Moderately high and High according to the norms. Adequate and above indicate 

typical development while Moderately low and Low signal developmental delay. The 

VABS-3 has not been standardised for South Africa, but has been used with success 

in various research studies and is recommended for local use (Allen et al., 2014; Du 

Toit et al., 2021; Watermeyer et al., 2006).  

Socio-demographic questionnaire (Appendix E) 

The questionnaire, based on the risk assessment by Kritzinger (2018) was used in a 

structured caregiver interview. The data from the questionnaire were analysed in 

combination with the VABS-3 and the RTHB which guided participant and child 

inclusion or exclusion from the study. Data also ensured a comprehensive participant 

description. The questionnaire included questions about the mother and child’s 

general background information, pre- and perinatal history, possible established risk 

conditions and the child's developmental history.  

2.7 Data collection procedures 

Figure 2.2 provides an overview of the phases of the data collection process across 

the three studies.  
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Phase 1

Phase 2

Phase 3

Phase 4

Phase 5

Phase 6

Phase 7

Phase 8

Cultural adaptation: Independent Northern Sotho speaking SLTs reviewed the M-CHAT-R/F™ by answering two questions regarding cultural bias 

and recommend appropriate adaptations to reflect Northern Sotho perspectives 

 

Translation: Cultural adaptation and forward translation of M-CHAT-R/F (Translator 1) 
Back-translation to English (Translator 2) 

 

Reconciliation: Panel reviewed the source translation (adapted English M-CHAT-R/F), forward and back-
translations of the M-CHAT-R/F by using the Item translation and adaptation review form (Hambleton & 
Zenisky, 2011; ITC, 2017) 

Revision of the Northern Sotho translation  

Preliminary version of Northern Sotho M-CHAT-R/F and adapted 

English M-CHAT-R/F 

Pilot study using the adapted English M-CHAT-
R/F and Northern Sotho M-CHAT-R/F 

Revision of the M-CHAT-
R/F to finalise the 
instrument 

Larger 
scale 
study 

Key: 

Study 1: Step 1 to 5  

Study 2: Step 6 & 7  

Study 3: Step 8   

Figure 2.2: Eight phases of data collection for Studies 1 to 3 
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Study 1 

Data collection for Study 1 is represented by Phases 1 to 5 in Figure 2.2. Two Northern 

Sotho speaking SLT’s identified linguistic and cultural incompatibilities of the M-CHAT-

R/F™ by answering two questions, Which test items and instructions in the English 

version are culturally specific and may not be applicable to Northern Sotho?; and 

Which concepts or words will be difficult to translate to Northern Sotho?. The remarks 

and recommendations were discussed with the first translator and members of the 

research team to reach a consensus. The accepted changes were applied, which 

resulted in the preliminary South African adapted English M-CHAT-R/F, the source 

translation. 

The source translation was translated into Northern Sotho by a registered English – 

Northern Sotho translator. Following the forward translation, a second registered 

translator, blinded to the original M-CHAT-R/FTM and the adapted English checklist, 

conducted the back-translation. At the end of Phase 2, I had the original M-CHAT-

R/F™, preliminary adapted English M-CHAT-R/F (source translation), preliminary 

Northern Sotho M-CHAT-R/F (T1) and the back-translated English M-CHAT-R/F (T2) 

available for review. 

Phase 3, the reconciliation phase, was a 90-minute recorded expert panel discussion. 

The participants reviewed the checklists according to the Item Translation and 

Adaptation Review Questionnaire (Hambleton & Zenisky, 2011). Participants not 

proficient in Northern Sotho were required to use the original M-CHAT-R/F™ to review 

the source translation and back-translation (T2). Participants critically evaluated 

whether there was cultural and linguistic equivalence between the source translation 

and the preliminary Northern Sotho M-CHAT-R/F. The panel identified translation 

challenges and offered possible solutions to consider. The best recommendations 

were accepted. The recording was transcribed and analysed using ATLAS.ti 8. 

ATLAS.ti 8 is a software programme that enables a researcher to use computer-aided 

qualitative data analysis software [CAQDAS] (Saldana, 2016). ATLAS.ti 8 assisted 

with the management and organisation of the verbatim transcripts. The program also 

provided a summary of the themes and a content analysis according to the labels 

identified by the primary researcher.  
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Study 2 

Data for Study 2 were collected using snowball sampling (Phase 6, Figure 2.2). 

Participants who were all caregivers completed the preliminary adapted English M-

CHAT-R/F and the preliminary Northern Sotho M-CHAT-R/F in a randomised order, 

and the socio-demographic questionnaire. Participants also answered three questions 

relating to the M-CHAT-R/F, 1. Do you prefer to answer the test in English or Northern 

Sotho/Sepedi?; 2. Were there any words that you did not know? If yes, please list the 

words. 3. Were there any items in the M-CHAT-R/F that you did not really understand? 

If yes, please mark the items. Data were analysed using descriptive and non-

parametric statistics due to the small sample size.  

Study 3 

Data collected during Phase 8 were used to determine the reliability and concurrent 

validity of both the adapted English M-CHAT-R/F and the Northern Sotho M-CHAT-

R/F. The developmental screen in the child’s RTHB was used to exclude pre-existing 

conditions or diagnoses. Participants completed the adapted English and Northern 

Sotho checklists in a predetermined randomised order. If the same version of the 

checklist is completed first every time, biased answers can be expected. The principal 

researcher asked the VABS-3 questions, starting at a level corresponding with the 

child’s chronological age in a face-to-face interview with participants. The sequence 

of data collection instruments minimised fatigue and counteracted a learning effect 

when completing the second checklist. The VABS-3 results were used to determine 

the current level of functioning of the participants. Referent participants were included 

if they presented with typical development as well as with a developmental delay. 

Exclusion would have been considered for children with intellectual disability. Data 

were collected over four months.  

2.8 Data processing and analysis 

The different data preparation, entry, processing and analysis for each study are 

discussed according to the three studies.  

Study 1 

As Study 1 generated both qualitative and quantitative data, different data preparation 

procedures were used for verification, editing and coding (Fouché & Bartley, 2015). 

Qualitative data from the two Northern Sotho SLTs were divided into two categories, 
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Culturally specific items not applicable to Northern Sotho and Concepts difficult to 

translate. Overlapping concerns were identified and discussed so that adaptations 

could be made. Data from the recorded panel discussion were transcribed verbatim, 

classified, coded, tabulated and summarised according to specific constructs identified 

by the principal researcher, using ATLAS.ti 8 (Schurink et al., 2015; Sutton & Austin, 

2015). 

A three-cycle approach involving both manual and electronic coding was used. The 

first cycle involved clustering data into the five main categories of the Item Translation 

and Adaptation Review Questionnaire (Hambleton & Zenisky, 2011). The second 

cycle employed splittering when more detailed codes were assigned to describe 

specific errors and incompatibilities identified during the panel discussion. In the final 

cycle, the splittered codes were lumpered (grouped) according to the five main themes 

which allowed me to determine which theme emerged most prominently (Saldana, 

2016). Quantitative data from the questionnaire were analysed using descriptive 

statistics. 

Study 2 

In Studies 2 and 3 similar data checking and processing were used as all data from 

the adapted English M-CHAT-R/F, Northern Sotho M-CHAT-R/F, and the socio-

demographic questionnaire were populated in Excel documents. Specific codes were 

assigned to data from the socio-demographic questionnaire to simplify data analysis. 

The VABS-3 data were also populated in an Excel spreadsheet according to the 

specific sub-domains, v-values and standard scores. Where possible, means, 

standard deviations (SDs) and modes were determined for Studies 2 and 3.  

Due to the small sample size (n=21) non-parametric statistics were used in Study 2. 

The Wilcoxon Signed Ranked Test, the equivalent to the related t-test, was used to 

determine similarities or differences between the two checklists (Field, 2009). The 

Wilcoxon Signed Ranked test was used to determine the item correlation at the 5% 

level.  

Study 3 

As the aim of this study was to determine the concurrent validity and reliability of the 

adapted M-CHAT-R/F and the Northern Sotho M-CHAT-R/F using various statistical 

tests to determine the association between the two checklists and to compare the 
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outcomes of each M-CHAT-R/F version and the VABS-3. Descriptive statistics were 

used to describe the findings and conduct an item analysis of the answers from both 

checklists. Cronbach’s alpha was calculated to determine the internal consistency of 

the adapted English and Northern Sotho checklists. Pearson’s Chi-square test was 

used to determine the degree of association between the two checklists. Inter-rater 

(participants were regarded as raters) reliability was calculated determining Cohen’s 

Kappa. (Field, 2009). The VABS-3 results and the M-CHAT-R/F outcomes were 

analysed using biserial correlations to determine the concurrent validity of the 

instruments.  

2.9 Ethical considerations 

Social research requires the researcher to apply strict ethical choices and careful 

decision making (Bless & Higson-Smith, 2013). Careful consideration of procedures 

and the potential risks are of the utmost importance when investigating human 

development and behaviour.  

Permission to use the M-CHAT-R/F™ was requested from and provided by the 

authors (Appendix F). Ethical clearance from the Research and Ethics committee of 

the Faculty of Humanities and the Faculty of Health Sciences, University of Pretoria, 

was obtained (HUM041/0919). Following Institutional Research Board clearance, 

permission from the Tshwane Department of Health Research Committee was 

obtained. The ethical considerations and principles applied during the research 

process are included in Table 2.3. 

Table 2.3  

Ethical principles and considerations applied during the research process  

 

Ethical Principle  

 

Application to Study  

Ethical clearance  

The research proposal should be submitted 

for consideration, guidance, comment, and 

approval to a research ethical committee  

The study only commenced once ethical 

approval and clearance was obtained from:  

1. Department of Speech-Language 

Pathology and Audiology RESCOM  

2. Faculty of Humanities Research Ethics 

Committee of the University of Pretoria 

(Appendix G) 

3. Faculty of Health Sciences Research 

Ethics Committee of the University of 

Pretoria (Appendix H) 



25 

 

4. Tshwane Research Committee 

(Appendix I) 

5. Stanza Bopape Community Health 

Centre permission (Appendix J) 

Actions and competence of the researcher  The researcher is registered as an 

independent SLT (ST 0009237) at the 

Health Professions Council of South Africa 

(HPCSA), and has nine years of clinical 

experience with parents/caregivers, 

assessing, and treating young children with 

autism.  

Confidentiality implies that the researcher 

and possibly members of the research 

team should protect the participant 

information (Leedy & Ormrod, 2015)  

The participants (parents or legal 

guardians) were informed that identifying 

information and other personal information 

obtained during the interaction will be kept 

strictly confidential, in line with the 

Protection of Personal Information Act 

(PoPIA). All the coded data will be stored 

electronically on the University of Pretoria’s 

repository as per institutional guidelines. 

Restricted access to the data is ensured 

allowing only the owners of the data to 

have access to, use and destroy the data. 

 

Anonymous participation was not possible, 

due to interaction with the parent/caregiver. 

An arrangement was made with the clinics 

to provide a private area where the 

instructions could be provided and where 

participants could complete the 

questionnaires. Questions and feedback 

were addressed in the area.  

Voluntary and informed participation  

 

 

 

 

 

Participation in the study was strictly 

voluntary and all participants provided 

written informed consent for participation 

(Appendices K, L, M, N, O) All participants 

were caregivers older than 18 years, 

therefore they could give informed consent 

without their caregivers’ consent. 

Beneficence Children identified with a risk of autism or 

developmental delay were referred to 

specialists for the necessary management 

of the case (Appendix P) 
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2.10 Reliability and validity of methods  

The methods employed in this study are evidence-based. Evidence-based practice is 

designed to endorse the reliable use of scientifically validated interventions and 

information. Utilising evidence-based practice results in contributions to theoretical 

research development. (Delport & De Vos, 2015). The use of the ITC (2017) and WHO 

(2013a) translation guidelines provided an evidence-based foundation for the cultural 

adaptation and translation of an already valid and reliable instrument, the M-CHAT-

R/FTM. The combination of qualitative and quantitative data allowed for the analysis of 

equivalence, reliability and concurrent validity. The VABS-3 is a standardised 

instrument and was used for comparison with the adapted and translated checklists. 
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CHAPTER 3: CULTURAL ADAPTATION AND NORTHERN SOTHO1 

TRANSLATION OF THE MODIFIED-CHECKLIST FOR AUTISM IN TODDLERS 

(M-CHAT-R/F™) 

Authors: Vorster, C., Kritzinger, A., Matemane, L., Taljard, E., L., & Van der Linde, 

J. 

Journal: South African Journal of Childhood Education (SAJCE) 

Stylistic and language variations required by the specific journal guidelines were 

implemented and specified where applicable. 

Impact factor: 0.3 

Date submitted: 18/12/2020 

Date accepted: 14/10/2021 (Appendix Q) 

3.1 Abstract 

Background: In recent reviews of Autism Spectrum Disorder screening tools, 

the Modified Checklist for Autism in Toddlers, Revised with Follow-Up (M-

CHAT-R/FTM) has been recommended for use in lower-middle-income countries 

to promote earlier identification.  

Aim: The study aim was to culturally adapt and translate the M-CHAT-R/FTM 

into Northern Sotho, a South African language.  

Setting: An expert panel were purposively selected for the review and focus 

group discussion which was conducted within an academic context. 

Method: The source translation (English) was reviewed by bilingual Northern 

Sotho-English speech-language therapists who made recommendations for 

cultural adaptation. A double translation method was used, followed by a 

multidisciplinary expert panel discussion and a self-completed questionnaire.  

Results: Holistic review of test, Additional remarks, and Grammar and phrasing 

were identified as the most prominent themes of the panel discussion, 

emphasising the equivalence of the target translation.  

Conclusion: A South African culturally adapted English version of the M-

CHAT-R/FTM is now available along with the preliminary Northern Sotho version 

 
1 Northern Sotho is also referred to as Sepedi or Sesotho sa Leboa. The correct designation 

for this language is an ongoing debate of which the authors are aware. 
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of the M-CHAT-R/FTM. The two versions can now be confirmed by gathering 

empirical evidence of reliability and validity. 

 

Keywords: autism screening test, cultural adaptation; test translation; Northern 

Sotho M-CHAT-R/FTM; South Africa; double translation method; test 

equivalence. 

3.2 Introduction 

Autism Spectrum Disorder (ASD) is universally recognised as a rising public health concern 

(World Health Organisation 2013: 6), yet almost all knowledge gained about the condition 

stems from high-income countries (HICs). In a scoping review of ASD research in Sub-Saharan 

Africa (SSA) it was found that studies published prior to October 2015 mainly targeted 

communicable diseases, with a limited focus on neurodevelopmental disorders like ASD 

(Franz et al. 2017: 723). The latest report of ASD diagnosis in the US indicates a rising trend, 

from 1 in 69 children in 2012 to 1 in 54 in 2020 (Centers for Disease Control and Prevention 

2012; Hyman et al 2020:2). Since the extent of ASD in SSA is not well known the need for 

early identification programmes is amplified.  

 

The World Health Organization (2013) considers early identification as a high priority, 

as detection at a young age may decrease the impact of impairments. Awareness and early 

identification of ASD in infancy are vital to improve long-term outcomes and optimise 

opportunities for children with ASD to benefit from early intensive intervention (Hyman et al. 

2020: 1; Zwaigenbaum et al. 2015: s10). Despite international efforts to increase awareness of 

ASD using screening, large scale studies conducted in the US still indicate that the mean age 

of diagnosis remains at four to five years of age and even later in lower socio-economic 

communities because of the heterogeneity of symptoms (Centers for Disease Control and 

Prevention 2014:1; Hyman et al. 2020: 2; Robins et al. 2014: s11). Early identification and 

intervention for young children with ASD, therefore, remain a challenge that requires a global 

effort, with lower-middle-income countries (LMICs) actively contributing. 

 

While screening tools are well established in HICs (Marlow, Servili & Tomlinson 2019: 

177), research from LMICs highlights the need for culturally appropriate ASD screening and 

diagnostic tools. Standardised screening tools from HICs have been validated for their 

particular settings, but the use of these tools in other cultures or LMICs are often associated 
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with significant limitations in score interpretation and feasibility (Abubakar et al. 2008:217; 

Fischer et al. 2014:314; Hyman et al. 2020:12). The interpretation of screening tools is 

complicated when used in different contexts since the content, reliability and validity have been 

developed for a specific population and language (Rahman et al. 2003:1). The feasibility of the 

tool in another setting is influenced by aspects such as lack of clinician and parental knowledge, 

limited time for orientation, different cultural perceptions, and restricted human resources and 

finance (Kautzky & Tollman 2008: 24; Morelli et al. 2014:9; Soto et al. 2015; Stewart & Lee 

2017: 528; Van der Merwe et al. 2017:1). A possible solution for barriers posed is the 

development of a contextually relevant caregiver-administered screening test, by means of 

adaptation and translation, to identify ASD across different socio-economic backgrounds and 

cultures without requiring extensive resources (Fyvie et al. 2016: 417; Rahman et al. 2003: 1)  

 

The Modified Checklist for Autism in Toddlers, Revised, with Follow-Up (M-CHAT-

R/FTM) is deemed an appropriate caregiver-administered screening test for the LMIC context 

and is already translated into 56 languages (Marlow et al. 2019:189; M-CHATTM website, 

accessed 13 March 2020). The recommendation for use is based on reviewing criteria such as 

the sensitivity and specificity of data; the sample size of the validation study; the cost to conduct 

the tool; the use in LMICs; and if the instrument can be used by Community Health Workers. 

The M-CHAT-R/FTM showed high sensitivity [91%] and specificity [95%] (Robins et al. 2014, 

41). In addition, the tool was standardised with a sample of more than 300 toddlers, is free of 

charge, and adapted versions are already used in countries classified as LMICs (Marlow et al. 

2019: 188). With the revision of the M-CHAT-R/FTM in 2014 meaningful reduction in the 

screen-positive rate (an increased risk of having ASD) and an increase in the detection of ASD 

in the US was observed (Robins et al. 2014: 37).  

 

Recent research showed that children with ASD are still being overlooked with the use 

of the English version of the instrument (Beacham et al. 2018: 687; Guthrie et al. 2019: 8). It 

appears that children from lower-income households, who receive public health care and have 

been exposed to a language other than English, are being overlooked or incorrectly identified 

as at risk when the English version of the M-CHAT-R/FTM is used (Guthrie et al. 2019). This 

oversight may result in lower sensitivity and specificity. Lower specificity may be attributed 

to unfamiliarity with the cultural and linguistic concepts used in the M-CHAT-R/FTM providing 

a rationale for the adaptation and translation of this test. To limit the variance in early diagnosis 
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due to cultural differences, adaptation and validation measures are necessary (Hyman et al. 

2020: 8).  

 

While the development of new instruments is expensive and time-consuming, most 

health constructs are universal thus allowing application in various populations after cultural 

adaptation and if necessary, translation (Rahman et al. 2003: 1). The M-CHAT-R/FTM is 

already available in many official translations of the English version, but none of the 

translations includes any of the indigenous languages of South Africa (M-CHATTM website, 

accessed 13 March 2020). Northern Sotho is the third most spoken indigenous language in 

South Africa, with 12% of the population communicating in the language (StatsSA 2019). The 

language is most commonly spoken in the northern provinces of South Africa, with 42% of the 

residents of Mamelodi, a township within the City of Tshwane Metropolitan Municipality, 

using Northern Sotho. The aim of the study was thus to culturally adapt and translate the M-

CHAT-R/FTM and its test instructions into Northern Sotho. This adaptation and translation 

aimed to ensure an accurate version that reads fluently and appears authentic in the target 

language. 

 

3.3 Method 

Research design and ethical considerations 

A qualitative design was used so that perspectives, opinions, and suggestions of experts could 

be reflected. Data were derived from self-completed questionnaires which included rating 

scales and structured review questions adapted from the International Test Commission (ITC) 

were used (ITC 2017). Following the ITC and World Health Organization (2013) guidelines, a 

test adaptation and double translation method were adopted. This method aimed to avoid a 

literal translation by rather ensuring the similar meaning of constructs (equivalence) across the 

two languages (ITC 2017). The source translation was adapted to remove cultural biases and 

improve relevance before translating the test into the target language followed by a back-

translation. A comparative approach where the source, target, and back translations were 

compared for functional, conceptual, and linguistic equivalence, was followed (ITC 2017). 

This implied that the study was conducted in three consecutive phases, the Adaptation, 

Translation, and Reconciliation phases. Permission to use and translate the tool was given by 

the official M-CHAT™ team on behalf of Diana Robins. 

 



31 

 

Participants 

Panel members involved in the different phases of the study were specialists from diverse 

multidisciplinary fields as required by the task they had to perform (See Table 3.1). The 

purpose was to draw on diverse specialist opinions, thereby following a comprehensive 

approach to test adaptation and translation. Two professional translators ensured the linguistic 

and conceptual equivalence of the target and back translations to prevent literal and direct 

translation. An educational psychologist, Northern Sotho linguists, speech-language therapist 

(SLT) practitioners with clinical experience working with parents and children with ASD, as 

well as researchers with expertise in instrument development and translation were included. 

Four of the nine panel members had in-depth knowledge of Northern Sotho culture in order to 

identify references that will be misunderstood in Northern Sotho.  

 

Table 3.1: Participants’ expertise and role  

Participant 

code 

Participant 

description 

Highest 

qualification 

Field of expertise Role 

P1 Academic 

expert  

PhD  Multilingual 

speaker proficient 

in Afrikaans, 

English, and 

Northern Sotho. 

Northern Sotho 

linguist 

Member of the expert 

panel: Review of 

Grammar and 

phrasing, and 

Passage translation 

P2 Academic 

expert 

PhD  Multilingual 

speaker proficient 

in Afrikaans, 

English, and 

Northern Sotho. 

Northern Sotho 

linguist. 

Member of the expert 

panel: Review of 

Grammar and 

phrasing, and 

Passage translation 

P3 SLT  M. Communication 

Pathology: Speech-

Bilingual Northern 

Sotho-English 

SLT. 

Cultural adaptation 
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Language 

Pathology 

P4 SLT  B. Speech and 

Hearing Therapy 

Bilingual Northern 

Sotho-English 

SLT.  

Cultural adaptation 

Member of the expert 

panel: Review of 

General, Item format, 

Culture 

P5 Educational 

psychologist 

PhD Specialist in 

childhood 

development and 

psychometry. 

Bilingual 

Afrikaans-English 

speaker. 

Member of the expert 

panel: Review of 

General, Item format, 

Culture 

P6 Second 

translator  

Language 

Practitioner 

Professional 

translator. 

Bilingual Northern 

Sotho-English 

speaker. 

 Back translation 

R1 Researcher  PhD  SLT and ASD 

specialist. 

M-CHAT-R/F user. 

Bilingual 

Afrikaans-English 

speaker. 

Member of the expert 

panel: Review of 

Grammar and 

phrasing, and 

Passage translation 

R2 Researcher  PhD  SLT, specialist in 

tool development 

and translation. 

Bilingual 

Afrikaans-English 

speaker. 

Member of the expert 

panel 
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R3 Researcher  PhD Professional 

translator. 

Multilingual 

speaker proficient 

in Northern Sotho, 

Setswana, English, 

and Afrikaans. 

Translation of source 

text into Northern 

Sotho 

Member of the expert 

panel 

 

Material 

The English M-CHAT-R/FTM (Robins, Fein & Barton 2018) was the source translation used in 

the study. The electronic or hard copy administered screening test consists of two sections (20 

yes/no questions with related child behavioural examples, and Follow-Up questions), 

completed by caregivers with a minimum Grade 4 level education. The test was developed to 

screen for risk of ASD-specific traits in children aged 16- to 30-months. For all 20 questions 

except items 2, 5, and 12, ‘No’ indicates a risk for ASD. A child’s total score is categorised 

according to low-risk (zero to two), medium-risk (three to seven), and high-risk (eight to 20) 

categories for ASD. Medium-risk classification requires monitoring the child and completing 

the Follow-Up section. The section is presented in a user-friendly flowchart format with 

questions and different behavioural examples from the first section, indicating PASS/FAIL. 

When a toddler fails two or more of these questions a referral for a diagnostic evaluation is 

recommended. High-risk requires immediate referral to a specialist doctor. The design of the 

Follow-Up section allows the parent to answer the same questions as the initial 20 questions, 

but with different child behaviour examples. By offering different examples in the two sections 

more opportunities for clarification of behaviour are provided, preventing risk identification 

based on one example only. This feature contributes positively to the validity of the test, 

resulting in less false positive cases. If the toddler is still identified as being at risk after 

completion of the Follow-Up questions, a referral to a professional is required.  

 

The second tool, the Item Translation and Adaptation Review Questionnaire (Hambleton 

& Zenisky 2011:71) was used in the Reconciliation phase of the study. The in-depth review 

questionnaire includes five categories, General, Item format, Culture, Grammar and phrasing, 

and Passage translation, judged according to a four-point Likert scale (Yes, No, Unsure, and 
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Not Relevant). Specialists were requested to complete the questionnaire based on the different 

translations, prior to the panel discussion. Selected panel members (P.1, P2, P4, P5, R2) were 

requested to complete the questionnaire a second time, following additional changes during the 

Reconciliation phase. 

 

Procedures and data collection 

According to the Pre-condition Guidelines (ITC 2017) of the Adaptation phase, permission to 

use the M-CHAT-R/FTM was obtained, where after the Northern Sotho-English SLTs identified 

the possible linguistic and cultural incompatibilities of the test. After careful consideration of 

the source translation, P3 and P4 answered two questions: ‘Which test items and instructions 

in the English version are culturally specific, and may not be applicable to Northern Sotho?’ 

and ‘Which concepts or words will be difficult to translate to Northern Sotho?’ P3 and P4 were 

also requested to propose culturally appropriate solutions or adaptations which were discussed 

with R3. 

 

The next phase entailed the translation of the adapted test aiming for conceptual 

equivalence between the two translations. P6, blind to the original English version of the M-

CHAT-R/FTM, conducted the back translation into English. The aim of the back translation was 

to allow the expert panel to double-check the target version and to reconcile the two translations 

while maintaining content and construct equivalence (ITC 2017: 13). The back translation thus 

served as a measure to evaluate the accuracy of the target translation for panel members who 

were not Northern Sotho speakers and was discarded afterwards. 

 

During the Reconciliation phase the expert panel met for a 90-minute recorded discussion 

of the translations, facilitated by the principal researcher. The panel members studied the 

translations and completed the Item Translation and Adaptation Review Questionnaire prior to 

the discussion. As all participants were not Northern Sotho speakers, only three members (P1, 

P2, P4) of the panel compared the source translation as well as target translation and back 

translation. the other panel members reviewed the target translation and back translation or the 

source translation and back translation. This allowed the panel to critically evaluate the 

linguistic and cultural equivalence between the Northern Sotho and source translation. 

Recommendations were considered and the best solutions were identified during a critical 
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discussion. The linguists (P1 & P2) identified linguistically correct options and first language 

Northern Sotho speakers (P4 & R3) confirmed the local use of the vocabulary. A verbatim 

transcription of the voice recording of the panel discussion was analysed.  

 

Data analysis 

Qualitative data of the cultural adaptation were analysed according to the contribution of each 

participant. Data were classified, coded, tabulated, and summarised according to specific 

constructs (Sutton & Austin 2015: 227; Schurink, Fouché & De Vos 2015:402).  

The panel discussion data were analysed in three cycles, including both manual and 

electronic coding, thereby providing a more trustworthy account (Saldaña 2016: 27). During 

the preliminary analysis, cycle data were clustered into the five main categories of the Item 

Translation and Adaptation Review Questionnaire (Hambleton & Zelenski 2011: 71). The 

second cycle involved ‘splittering’ separating content into smaller codes. ‘Splittering’ implied 

that more detailed descriptive codes were assigned to the content of the five categories to 

identify specific errors and incompatibilities indicated during the panel discussion. The 

CAQDAS software (ATLAS.ti Version 8) was used for ‘splittering’. The third cycle involved 

the reconfiguration of codes into themes. Detailed codes were ‘lumpered’ (grouped together) 

according to five main themes, in order to determine which theme emerged as most prominent 

during the panel discussion (Saldaña 2016). 

 

3.4 Results 

Adaptation phase 

Table 3.2 depicts the results of the questions posed to the two Northern Sotho SLTs and the 

adaptations made to the source translation based on the proposed suggestions. 

Table 3.2: Cultural adaptations to the M-CHAT-R/FTM 

Question P3 (SLT)  P4 (SLT)  Adaptations Justification 

‘Which test 

items and 

instructions in 

‘Does your 

child look 

‘Eye 

contact’ 

‘Does your child 

look in your 

direction or in the 

In Northern Sotho culture, it is 

culturally inappropriate for 

children to make eye contact 
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the English 

version are 

culturally 

specific, and 

may not be 

applicable to 

Northern 

Sotho?’ 

you in the 

eye’ 

 

eye when you are 

talking to them?’ 

with older or superior people 

when talking to them. 

‘Make-

believe’ 

 

‘Make-believe’ was 

adapted to ‘acting’. 

Both ‘Make-believe’ and 

‘pretend play’ are words not 

familiar to Northern Sotho 

culture, with no conceptual 

equivalent in Northern Sotho. 

Make-believe may be 

interpreted as an attempt to 

deceive someone in Northern 

Sotho culture. 

‘Which 

concepts or 

words will be 

difficult to 

translate into 

Northern 

Sotho?’ 

‘Pretend 

play’  

‘Soft toy’ 

 

‘Pretend play’ was 

regarded as 

synonymous to 

‘Make-believe’ and 

was adapted to 

‘acting’. 

 

‘Soft toy’ was 

simplified to ‘toy’, 

‘Playground 

equipment’ was 

changed to ‘tree’.  

‘Equipment’ ‘Playground 

equipment’ 

Both ‘soft toys’ and 

‘playground equipment’ are 

culturally different and limited 

access may affect 

comprehension as children 

from disadvantaged 

communities may not have 

access to outdoor Jungle Gym 

equipment. 

 

There was agreement between the two SLTs (P3 and 4) that a child making eye contact when 

communicating with an elder is culturally specific and not typically observed in Northern Sotho 

culture. This non-verbal communication custom is also evident in other Southern African 

cultures, as it is considered a sign of respect when a minor refrains from making eye contact 

with a superior (Mncwango 2009: 51). The construct of ‘make-believe’ or ‘pretend play’ was 

also identified by both SLTs as not applicable in Northern Sotho culture and a concept that will 

be difficult to translate. It appears that the concept of ‘pretend play’ does not feature within 

Northern Sotho culture. ‘Playground equipment’ was identified as an unfamiliar concept in 

disadvantaged communities in South Africa. Since the aim of a test translation is to achieve 

maximum comprehension by its users while still maintaining conceptual equivalence, it was 
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important to find acceptable solutions.  

 

Translation phase 

The adapted English version of the test was used as source translation. The forward translation 

to Northern Sotho was completed within 14 days. P6 performed the back translation while 

blinded to the source translation. The translation phase, therefore, produced the target 

translation and back translation.  

Reconciliation phase 

Figure 3.1 depicts the broad outline of the three cycles and corresponding codes and themes 

that were identified during analysis of the 90-minute-long panel discussion recording. 
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Figure 3.1: Cycles analysis and identification of codes and themes. 

*T1: Target translation, T2: Back translation 

 

The category Item format initially included in the preliminary cycle was omitted. The 

original user-friendly organization and item format of the M-CHAT-R/FTM were retained. Four 

of the initial five categories were identified as themes with Additional remarks replacing Item 
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format as the fifth theme. The identification of an additional nine detailed codes, not relating 

to the other categories, is evidence of the scope and comprehensiveness of the panel discussion. 

 

Detailed codes discussed most often where those under the theme Holistic review of test. 

Five detailed codes (discussed 106 times) were ‘splittered’ under the theme. The detailed code 

occurring most frequently was the confirmation that content equivalence was achieved between 

the different test items in the source translation, target translation and back translation.  

 

Facilitator: The example said ‘pointing to a snack or a toy’ which was back-translated 

to ‘point to a light food’? 

P2: It is a snack in Northern Sotho. 

 

The following example indicates that construct and linguistic equivalence between the 

source translation, target translation and back translation were achieved, even though the 

vocabulary differs. 

 

Facilitator: Does your child try to copy you? The back translation says ‘Does your child 

imitate or copy what you are doing…’ 

The panel agreed that the linguistic meaning was preserved between the three different 

translations. 

 

Twelve of the twenty test items of the source M-CHAT-R/FTM version were accurately 

translated in the target translation. An example of the equivalence of the double translation: 

 

Source translation item-nr 2: Have you ever wondered if your child might be deaf? 

Target translation: Naa o ile wa nagana gore ngwana wa gago e ka ba e le sefoa? 

Back translation: Have you ever wondered/think if your child is deaf? 
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Recommendations were made when there was a lack of linguistic (n=19) and construct 

(n=5) equivalence between the target translation and the source translation. With the combined 

knowledge of the expert panel, most of the translation problems were therefore solved during 

the discussion. 

 

The second most discussed theme was 10 detailed codes under Additional remarks 

(Theme 5). These codes related to and clarified instances where linguistic equivalence was not 

achieved in Theme 1. The most prominent code referred to the content that was flagged as 

technical and scientific terms that were challenging to translate (n=15).  

 

P2: I think this is a difficult thing to translate because of the technical nature. 

R2: If I can just say that the technical stuff is something that we have to make sure that we 

find solutions for because those… 

P2: I think it is a very technical one and if you don’t have a little bit of knowledge of the 

subject field it may obviously make it difficult to translate. 

P1: No, and it is very technical. 

 

The technical nature of the scientific terms used in the test instructions, such as ‘false 

positive rate and screen positive’, was emphasised during the panel discussion. The technical 

nature of the test led to the detailed code regarding the need for paraphrasing (n=14). Another 

code that featured was that there is no Northern Sotho equivalent for some of the scientific 

terms (n=11). The technical nature of the content sometimes resulted in a lack of linguistic and 

content equivalence as there was no Northern Sotho word for the term, resulting in incorrect 

translation from the source translation to target translation. The solution posed during the panel 

discussion was to paraphrase the technical term to convey an accurate idea of the concept in 

target translation.  

 

An example of paraphrasing was - Source translation (English): The primary goal of the M-

CHAT-RTM is to maximize sensitivity, to detect as many cases of ASD as possible. The 

sentence was changed to:  
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The main goal/objective of the M-CHAT-RTM is to detect/find as many cases of Autism as 

possible. 

 

Grammar and phrasing, produced 12 codes that were referred to a total of 54 times. The 

most noticeable codes related to the back translation not being linguistically equivalent to the 

target translation; back translation being grammatically incorrect (n=8) and back translation 

showing incorrect subject and concord (n=7). The combined themes Holistic review of test, 

Additional remarks, and Grammar and Phrasing not only showed the high level of linguistic, 

construct, and content equivalence that were achieved between the different translations, but 

also indicated the effect of technical or scientific terminology problems on the translation 

process. Differences in language structures between English and Northern Sotho also 

contributed to challenges with the back translation. The panel identified those instances where 

the target translation was accurately translated (n= 10) and indicated where differences between 

the target translation and back translation resulted in inaccuracies when compared with the 

source translation. The results and recommendations derived from the panel discussion were 

used in the reconciliatory test translation.  

 

Item Translation and Adaptation Review Questionnaire 

The questionnaire was completed before and after the panel discussion. Panel members 

answered questions according to their field of specialization.  

 

There was full agreement between the panel members in the written answers of the Item 

Translation and Adaptation Review Questionnaire regarding the Passage translation including 

the test introduction as well as the instructions. All the panel members agreed that the language 

used in the target translation does not depict individuals (e.g., toddlers at risk of ASD) in a 

stereotypical fashion or involve controversial topics relating to ASD. All agreed that the Item 

format of the test remained the same, confirming the results of the panel discussion (See Figure 

1). 

Minor differences in the answers of the panel members involved their views on the 

modification made to item structure on a grammatical level, and that the different versions 

convey similar content and ideas. It was indicated that some specific words may result in 



42 

 

confusion due to multiple meanings in the target translation and that some of the content may 

be unfamiliar to the reader due to the technical nature.  

 

Evidence of the value different fields of expertise represented in the panel members 

became apparent in the following two questions, where zero agreement was observed: ‘Are 

there any grammatical structures in the source language version of the item that do not have 

parallels in the target language?’ and ‘Are there any gender or other references that might make 

this item be cued in the target language version?’ The Northern Sotho linguist (P1) was able to 

identify that all the grammatical structures have parallels in the target language and that gender 

will not have an effect in the target language. The other participants were either unsure or 

identified changes in structure that were evident in the back translation as they were only able 

to review the source translation and back translation.  

 

One of the first language Northern Sotho SLTs (P3) and a SLT specialising in ASD (R1) 

reviewed the questions on General, Culture, and Item format. The one question leading to a 

difference in opinion, related to Culture, was: “Are there cultural differences that would have 

an effect on the likelihood of a response being chosen when the item is presented in the source 

and target language?”. The differences were identified during the panel discussion where three 

concepts were identified as still requiring adaptation to improve the relevance of the concepts. 

The additional variances included uncertainty regarding the commonality of some of the 

technical terms and the effect that these terms might have on the difficulty of the content. The 

Northern Sotho SLT (P3) was able to identify more of the cultural aspects and the increase in 

complexity of the content due to her background and understanding of Northern Sotho. The 

SLT specialising in ASD (R2) was again able to identify when the constructs were still 

equivalent even if technical language was employed. 

 

The data obtained from the Item Translation and Adaptation Review Questionnaire 

confirmed the findings from the panel discussion. The convergence in the findings obtained 

from the expert panel discussion and the questionnaire are indicative of successful triangulation 

to confirm the validity of the results (Leedy & Ormrod 2015: 104). The review questionnaire 

allowed the participants to systematically consider the various translations. Each panel 
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member’s unique skill set influenced the rating of the translations and ensured for a 

comprehensive panel discussion. 

Discussion 

Since most ASD screening tests are developed in HICs and therefore culturally specific 

(Marlow et al. 2019: 177) a double translation method was employed to adapt the M-CHAT-

R/FTM and translate the tool into Northern Sotho. By following a comprehensive three-phase 

process of cultural adaptation and translation it was possible to create a culturally appropriate 

English version of the M-CHAT-R/FTM, as well as a Northern Sotho version of the M-CHAT-

R/FTM that is linguistically and conceptually equivalent. By creating a culturally sensitive 

screening test the research may contribute to valuable data on at-risk rates within LMIC 

contexts and also result in early identification of toddlers at risk for ASD (Marlow et al. 2019: 

186). 

 

Based on the answers from panel members with lived experience of the target culture, it was 

necessary to make four adaptations to the source translation during the Adaptation phase. A 

common cultural phenomenon in South Africa, including Northern Sotho culture, is the notion 

that it is culturally inappropriate for children to make eye contact with older people when 

talking to them. Children should refrain from making eye contact as a sign of respect for elders 

or higher status (Mncwango 2009: 51). Test Item 14 was adapted to ‘Does your child look in 

your direction or in the eye when you are talking to them?’. While the cultural reference of eye 

contact had to be adapted, it is a valid test item to include in a screen for ASD as atypical 

reaction to direct eye contact by an individual with ASD is one of the most characteristic 

hallmarks of the condition (Madipakkam et al. 2017:1). Both SLTs identified ‘make-believe’ 

and ‘pretend play’ (test Item 3) as words not familiar to the culture when referring to child play 

behaviour, with no conceptual equivalent in Northern Sotho. Since make-believe is interpreted 

as an attempt to deceive someone in Northern Sotho culture the construct was adapted to 

‘acting’. The lack of shared symbolic play is a valid behavioural marker for ASD. The trait is 

included as part of the latest diagnostic criteria for ASD (American Psychiatric Association 

2013) emphasising that children with ASD do not typically partake in make-believe or pretend 

play. 

The concepts ‘Toy’ and ‘Equipment’ were identified as ‘difficult to translate’. Both toys 

and play equipment are cultural references and limited exposure by children from 
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disadvantaged communities may lead to poor comprehension of the word by parents. 

‘Playground equipment’ in test Item 4 was adapted to a more contextually and culturally 

relevant concept, a tree, as children within resource-limited LMIC contexts may not be familiar 

with commercial playground equipment. Children from LMICs are often adversely affected by 

poverty, inadequate learning opportunities, and lack access to equipment (Samuels et al. 2012: 

334).  

 

A contextually and culturally adapted English version of the M-CHAT-R/F™ may be 

useful in South Africa as a preference for English was observed in a recent study conducted 

(Van der Merwe et al. 2017: 5). A translation study conducted in South Africa found that 

younger isiZulu speaking parents preferred to answer the Parents’ Evaluation of 

Developmental Status (PEDS) tool (Glascoe, 2013) in English rather than their first language, 

whereas the older parents preferred the isiZulu translation (Van der Merwe et al. 2017: 5). By 

adapting the source translation to Northern Sotho cultural references, the comprehensibility of 

the English version of the test was therefore enhanced for South African communities. If 

adaptations were not included before translation, the translation would have contained less 

common vocabulary which could have had a negative impact on the comprehension of specific 

items. Cultural adaptations to the source translation have enhanced the comprehensibility of 

the English version of the test not only for Northern Sotho speakers but also for other groups 

in Southern Africa.  

 

The detailed codes reflected both positive and negative aspects with the review of the 

adaptations made in the target and back translation during the panel discussion. The review 

highlighted that after the initial cultural adaptation, only three constructs still required 

adaptation. Ortiz-Gutiérrez and Cruz-Avelar (2018: 204) found that performing adaptations 

prior to the translation of the test enforces cultural nuance before the actual translation, this is 

evident as limited cultural adaptations had to be made post-translation. 

 

Following on the discussion of the adaptation the most prominent positive code was that 

content equivalence was achieved between the target translation, back translation, and the 

source translation. This is an indication that all the translations were indeed scrutinized to 

determine whether the content of the source language and the reconciliatory Northern Sotho 
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translation were linguistically and conceptually equivalent. The high score for linguistic and 

concept equivalence thus implies that the target translation was a successful translation. In 

comparison, fewer comments were made regarding poor linguistic equivalence between the 

source and target translations. The most important reason for non-equivalence was related to 

technical language used in the source translation.  

 

Technical terminology used in the source translation resulted in the identification of a 

significant number of detailed codes addressed during the discussion under the theme 

Additional remarks. This theme provides evidence that additional aspects emerged that were 

unrelated to the initial four themes. These detailed codes highlighted the difficulty of 

translating technical or scientific terms into another language that does not have a single 

synonymous word in the target language. According to Gouws and Prinsloo (2005: 158) 

linguistic gaps (or, in this particular translation process, a terminological gap) occur when the 

speakers of both the source and target languages are familiar with a particular concept, but the 

target language lacks a term to designate the concept. In the current study linguistic gaps were 

filled by using different term formation strategies, e.g., direct borrowing, transliteration or loan 

translation, paraphrasing, semantic specialisation and compounding (Gauton et al. 2008: 163). 

These strategies did not change the construct equivalence but affected the length of the test 

items and instructions as more words were required to paraphrase the sentence. Paraphrasing 

was the strategy used most often during the current translation. 

 

According to Gauton et al. (2008) a translator is almost invariably confronted with cases 

of zero-equivalence in any translation. Challenges related to zero-equivalence are particularly 

prevalent when (a) the target language is an African language (Gauton et al. 2008: 148), and 

(b) the source language veers towards the technical side, as is the case with the M-CHAT-R/F 

text. Translation of technical texts requires the availability of term equivalents in the target 

language for terms used in the source text. Apart from the fact that terminological equivalents 

are not always readily available to African language translators, an additional challenge is the 

non-standardized nature of African language terminology (Taljard, 2008). Due to a lack of 

coordinated terminological planning evident in African languages, the translator is often 

confronted with multiple terms for a single concept, with no recourse to any authoritative 
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source providing a standardized term to be used in a translation for a specific concept (Taljard 

2008). 

 

Detailed codes relating to the theme Grammar and phrasing, more specifically to the 

back translation, occurred frequently during the panel discussion. The purpose of the back 

translation was to determine the accuracy of the target translation but lead to a comprehensive 

discussion due to questions regarding the linguistic equivalence between the target and back 

translation. Grammatical errors were identified in the back translation. The differences 

observed in back translation typically demonstrates language interference. Language 

interference occurs when the surface structure of a speaker’s first language is embedded in the 

second language (Aixela 2009: 75). The absence of the definite and indefinite articles ‘a’, ‘an’ 

and ‘the’ in Northern Sotho further complicated the back translation from Northern Sotho to 

English. A second instance of language interference was the non-distinction between masculine 

and feminine pronouns – in Northern Sotho no formal (morphological) distinction exists 

between ‘he / him’ and ‘she / her’, thus leading to grammatical errors in the back translation. 

This explains the inconsistency between the target translation and back translation, indicating 

that the construct was still the same but the literal linguistic equivalence varied. Another aspect 

that had to be considered was the lack of prepositions, e.g., ‘to’, ‘from’, ‘at’ in Northern Sotho. 

The notion of prepositionality is mostly embedded in the verb stem itself or derived by means 

of pre-or suffixes. This complicated the back translation to English, where prepositions and 

referents were required as separate words. The lack of linguistic equivalence between the target 

translation and back translation can thus be explained by differences in surface structure and 

use of paraphrasing to avoid a literal translation from the source translation to target translation. 

When moving past the linguistic incompatibilities, construct equivalence was still evident 

between the target and back translation and aligned with the aim of the double translation 

process of the study.   

 

It is recommended that the current Northern Sotho version of the M-CHAT-R/FTM should 

be evaluated to determine the feasibility, as well as the reliability and validity of the instrument. 

Investigating the language preference of South African M-CHAT-R/FTM users may also 

indicate whether adaptation and translation of this instrument into other African languages 

should be considered as it may promote knowledge of ASD in SSA. 
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Limitations of the study: 

A possible limitation of the study was not including a community member as a stakeholder in 

the panel discussion, as the panel only included specialists and relied on the Northern Sotho 

specialists’ cultural knowledge for the adaptation, as the Northern Sotho specialists are also 

considered community members. 

 

3.6 Conclusion 

The Northern Sotho translation of the M-CHAT-R/FTM is not a literal translation but a carefully 

constructed and culturally relevant translation of the source language which included the 

paraphrasing of technical terms to promote linguistic equivalence. While the double translation 

process highlighted some instances of differences between the target translation and back 

translation, it also contributed to an adapted and translated test that is equivalent and not only 

a literal translation of the source text. Including various specialists from different fields in the 

panel discussion and self-completed questionnaire allowed for a multidimensional, 

transdisciplinary review and interpretation of the target translation. The holistic review resulted 

in triangulated results supporting the translation of a culturally relevant screening test. The 

preliminary English adaptation, as well as the Northern Sotho translation of the M-CHAT-

R/FTM, can now be confirmed by gathering empirical evidence of reliability and validity. 
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4.1 Abstract 

Background: There is a shortage of validated autism screening tests in the 11 official 

languages of South Africa. The Modified Checklist for Autism in Toddlers, Revised with 

Follow-up (M-CHAT-R/FTM), a validated and well-known screening test, had already been 

adapted (in English) and translated into Northern Sotho for use in South Africa. 

Objectives: The aim was to collect pilot data to determine the preliminary reliability and 

feasibility of the two tests to confirm the equivalence of the adaptation and translation.  

Method: The study was conducted in a peri-urban community in South Africa. Twenty-one 

first-language Northern Sotho caregivers of children aged between 18 and 48 months were 

recruited by employing snowball sampling. The participants were asked to complete the 

Northern Sotho and the culturally adapted English M-CHAT-R/F, which were presented in 

random order.  

Results: The preliminary content validity and equivalence were evident, with no difference at 

the 5% interval of the Wilcoxon signed rank test. All 21 toddlers screened presented with a low 

risk for autism following the recommended execution of the Follow-up section for the toddlers 

in the medium risk category. All participants completed the two screening tests, with none 

indicating unfamiliar words or constructs. A higher preference for the English adapted version 

was found but a need for the Northern Sotho screening test was also evident  

Conclusion: The Northern Sotho translation of the M-CHAT-R/F, as well as the adapted 

English version, appears feasible and is ready for comprehensive validation.  



53 

 

Keywords: autism screening; M-CHAT-R/F-Northern Sotho translation; preliminary 

reliability; low and middle-income country; South African adapted English M-CHAT-R/F. 

4.2 Introduction 

The lack of culturally appropriate screening instruments for autism has become a universal 

concern (Hyman et al., 2020; Malcolm-Smith et al., 2013). Most autism screening tools are 

available in English only, as they derive from English-speaking countries (Soto et al., 2015). 

Cultural and linguistic differences in the understanding of test items and concepts are some of 

the factors that may lead to disparities in screening outcome (Barton et al., 2012; Soto et al., 

2015). In an attempt to address the shortage of validated cultural and linguistic appropriate 

screening tools, and amidst a worldwide steady increase in the prevalence of autism (Maenner 

et al., 2020), the authors had previously adapted and translated one of the most commonly used 

autism screening tests for use in South Africa (Vorster et al., In Press).  

 

Limited research has been performed to develop and validate screening instruments on the 

African continent (De Vries, 2016; Franz et al., 2017). In a multi-cultural and multilingual 

country such as South Africa, local translation and validation of autism screening tools are 

important (Franz et al., 2018). Early detection of developmental conditions is a high priority 

and advocated by the World Health Organisation (WHO), as identification at a young age may 

decrease the impact of impairments as it promotes early management (WHO, 2013b).  

 

The original English Modified Checklist for Autism in Toddlers, Revised with Follow-up [M-

CHAT/RFTM ] (Robins et al., 2014) was adapted and translated into Northern Sotho. The 

International Test Commission (International Test Commission [ITC], 2017) and (WHO, 

2013a) guidelines were used. A rigorous translation and adaptation methodology, which 

involves cultural adaptation, forward and back translation, has become well established in 

recent years (ITC, 2017). A multidisciplinary specialist panel reviewed the test after a double 

translation procedure. The comprehensive process resulted in two versions of the original test, 

a South African culturally adapted English version as well as a culturally appropriate Northern 

Sotho translation of the M-CHAT-R/F (Vorster et al., In Press). Test translation without 

cultural adaptation may ignore item bias and may therefore contribute to invalid screening 

outcomes (ITC, 2017). 

 

The value of a screening test in an indigenous African language and an adapted English version 

was shown by Van der Merwe et al. (2017). The study investigated the language preference of 

isiZulu-speaking parents of two versions of a developmental screening tool, the Parents’ 

Evaluation of Developmental Status [PEDS] (Glascoe, 2013) in a peri-urban community. The 

results showed that 54% of the isiZulu speaking participants preferred the English version of 

the PEDS, whereas 46% preferred the isiZulu translation. This finding demonstrates that both 

the English as well as the indigenous language versions are accepted and desired in South 

Africa, as English is considered an urban language (Posel & Zeller, 2016).  

 

Apart from variation in the language preference of caregivers who complete a screen, it is also 

important to consider cultural variability in the perception of child behaviour. Differences in 

the perception of behaviour may influence screening outcomes (Barton et al., 2012; Soto et al., 

2015). Since most parent-completed questionnaires are based on observed child behaviour, a 
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clear rationale is evident for the cultural adaptation of instruments. To promote fairness in 

testing, screening tools need to be developed for populations who are not first-language English 

speakers (Hyman et al., 2020). The M-CHAT™ has already gone through a rigorous revision 

process to simplify the language for greater comprehensibility, making it an ideal screening 

test to translate (Robins et al., 2014).  

 

Numerous translations and/ or adaptations of the M-CHAT™ and M-CHAT-R/F™ resulted in 

67 different versions of the instrument (Robins et al., 2018a).
 An example of such an adaptation 

and translation was carried out by Brennan et al. (2016). The authors developed an Albanian 

version of the M-CHAT-R/F (M-CHAT-R-A) by translating the instrument and removing three 

test items. The omission of items improved the positive predictive value, supporting the need 

for test adaptation for a specific setting. A systematic review of cultural adaptation and 

translation of autism-specific screening instruments found that rigorous adaptation and 

translation often result in more modifications such as adding cultural appropriate information 

and/or behavioural examples, employing alternative words and constructs (Soto et al., 2015).  

 

With the current adaptation of the screen for South African users, unfamiliar cultural constructs 

were identified in word use, interpretation, and descriptions of child behaviour. Four changes 

were made to the M-CHAT-R/F™. The first involved a child’s eye contact when 

communicating with a caregiver. Making direct eye contact with superiors is inappropriate in 

various Southern African cultures (Mncwango, 2009). The item was thus adapted to “Does 

your child look in your direction or in the eye when you are talking to them?”. “Make-believe”, 

“soft toys”, and “playground equipment” were also identified as unfamiliar constructs in 

Northern Sotho culture and were adapted to “acting”, “toys”, and “trees” respectively. These 

items respectively read: “If you point at something across the room, does your child look at it? 

(For example, if you point at a toy or an animal, does your child look at the toy or animal?)”; 

“Does your child act?” and “Does your child like climbing on things? (For example, furniture, 

trees, or stairs)”. The greatest challenge with the translation of the M-CHAT-R/F™ was 

ensuring accurate and equivalent translation of the technical content of the test administration 

instructions. 

 

The two versions of the M-CHAT-R/F were available to be tested by the intended users, i.e. 

Northern Sotho speaking caregivers in South Africa. The study aim was to collect pilot data 

that allowed item analysis, assessment of the preliminary reliability, and degree of agreement 

between the two test versions. A second aim was to describe the referral rate of the adapted 

and translated versions. Lastly, caregivers’ preference of the two versions of the test was 

investigated. If any discrepancies between the tests or difficulties were shown by the results, 

adjustments could have been made before further validation with a large sample. A descriptive 

comparative design was employed to achieve the study aims.  

4.3 Method 

Participants 

 

A total of 21 participants, living in a peri-urban community in Gauteng, South Africa, were 

selected with snowball recruiting. The first point of contact was two active community 
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residents known to the researcher. These residents identified families with toddlers aged 

between 18- and 48-months, with no diagnosed conditions, at a community church and a day 

care centre. Participants were first-language Northern Sotho speaking mothers and 

grandmothers of 18- to 48-month old toddlers. The M-CHAT-R/F was initially developed for 

toddlers between the ages of 18-30 months. Yama et al (2012) however, found that the M-

CHAT-R/F™ is relevant for children up until 48 months of age. Similar to the requirements to 

complete the original M-CHAT-R/F™ participants had to have passed Grade 4, and being able 

to read Northern Sotho or Sepedi2 and English. Participants were excluded from the study if 

their toddler had been diagnosed with conditions such as a sensory deficit such as hearing loss, 

a genetic syndrome or cerebral palsy. Using the Road to Health Booklet developmental screen 

and parental report, the aim was to exclude toddlers with developmental conditions while 

including typically developing children in the reference population. 

 

Table 4.1: Participant characteristics (n=21) 

Participant characteristics n (%);  Mean (SD) Mode 

Additional 

language  

English 

Xitsonga 

Setswana 

isiZulu 

n=21 (100.00%)   

n=4 (19.05%)  

n=2 (9.52%),  

n=1 (4.76%) 

 English (n=21), 100% 

Gender of child  Female 

Male 

n=18 (85,7); 

n=3 (14,29) 

 Female (n=18); 58,7% 

Age of child 18 – 23 months 

24 – 35 months 

36 – 48 months 

n=5 (23,80%) 

n=8 (28,10%) 

n=8 (38.10%)  

29 months;  

(9 months) 

18-months (n=4); 

19.05% 

24-months (n=4); 

19.05% 

36-months (n=4); 

19.05% 

Age of 

participants 

18 years 

19 – 22 years 

23 – 26 years 

27 - 30 years 

31 – 34 years 

35 – 40 years 

46 – 50 years 

n=2 (9.52%) 

n=0 (0.00%) 

n=3 (14.29%) 

n=4 (19.05%) 

n=7 (33.33%) 

n=4 (19.05%) 

n=1 (4.76%) 

30 years and 

8 months 

Age category 31 ≤ 34 

(n=7); 33.33% 

Participant 

education 

Grade 9 

Grade 12 

Degree 

Not specified 

n=4 (19,05%) 

n=14 (66.67%); 

n=2 (9.52%) 

n=1 (4.76%) 

Grade 12 

(National 

Senior 

Certificate)  

Grade 12 

(National Senior 

Certificate) (n=14); 

66.67% 

Social support 

grant for child 

Yes 

No 

n=16 (76,19%) 

n=5 (23.81%) 

 Yes, receives a grant 

(n=16); 76.19% 

 
2 Northern Sotho is also referred to as Sepedi or Sesotho sa Leboa. The correct designation for 

this language is an ongoing debate of which the authors are aware. 
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The culturally adapted English M-CHAT-R/F, as well as the Northern Sotho, translated M-

CHAT-R/F were used as screening instruments. A socio-demographic questionnaire was 

included to allow for comprehensive sample description. Following the completion of the 20 

questions of each version of the M-CHAT-R/F participants were requested to complete the 

caregiver feedback form which included three questions about the test: 1) “Do you prefer to 

answer the test in English or Northern Sotho/Sepedi?”; 2) “Were there any words that you do 

not know? If yes, please list the words”; 3) “Were there any items in the M-CHAT-R/F that 

you did not really understand?” “If yes, please mark the items”. 

 

Following institutional ethical clearance, participants were required to provide written 

informed consent. The two versions of the M-CHAT-R/F were presented in a random order to 

participants. Eleven participants completed the Northern Sotho translation first and the 

remaining 10 completed the English adaptation first. The random presentation controlled for a 

learning effect to ensure reliability of data. When a toddler was identified as being at medium-

risk for autism, the Follow-up section of the instrument was conducted telephonically 

afterwards as per M-CHAT-R/F™ instructions. No high-risk cases were identified. 

 

Data analysis 

 

Both screening instruments were scored according to the existing test instructions, to determine 

the child’s risk for autism. Questions 2, 5 and 12 requires “No” or “Aowa” as the negative 

screen. For the remaining items “Yes” or “Ee” was deemed an accurate answer for a negative 

screen. For each answer deviating from the prescribed norm, a score count of one was allocated. 

Following the allocation of zero or one, the sum of the score was determined, whereafter the 

risk category was identified. Three risk categories for autism are indicated in the test. Low-risk 

occurs when a score between zero and two is obtained, medium-risk is a score between three 

and seven and a high-risk score is more than eight. If a toddler obtains a medium-risk score the 

Follow-up section of the M-CHAT-R/F should be completed following the initial completion 

of the screen. If a high-risk score is identified a child should be referred to a medical 

professional immediately.  

 

The two sets of completed test items were compared to determine inconsistencies in the 

participants’ answers. Descriptive statistics were used to describe the population and the 

percentage agreement between the two versions. The non-parametric test was employed to 

determine if there were any significant differences between the two caregiver-completed test 

versions. Non-parametric statistical analysis was used due to the small sample size employed 

in the pilot study. Wilcoxon Signed Ranked Test was used to determine agreement between 

test items of the two versions, supporting the preliminary reliability. The risk profiles were 

analysed to describe the referral rate of the two versions. Data were further interpreted to 

determine which items were not completed, not understood, or required clarification.  

4.4 Results 

The 21 data sets represented 420 pairs of completed test items. Two participants showed a 

single response difference, answering “Yes” to a specific question in the one screening test and 

“No” in the other. A third participant had two items with a difference in answers. This 
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difference resulted in 416 pairs (99%) yielding an equivalent answer and four pairs (1%) 

presenting differing answers. The differences are evident in Table 4.2 and Figure 4.1. In Figure 

4.2 this difference is evident with 18 data sets having no difference and three data sets 

presenting with “a negative difference”. 

 

 

Table 4.2: Response frequency for Northern Sotho and adapted English M-CHAT-R/F 

Question Yes (Northern 

Sotho) 

Yes (Adapted 

English) 

No (Northern 

Sotho) 

No (Adapted 

English) 

% Agreement 

1 21 21 0 0 100 

2 0 0 21 21 100 

3 20 21 1 0 95 

4 19 19 2 2 100 

5 7 7 14 14 100 

6 20 20 1 1 100 

7 20 20 1 1 100 

8 21 21 0 0 100 

9 21 21 0 0 100 

10 21 21 0 0 100 

11 19 21 2 0 90 

12 1 1 20 20 100 

13 18 19 3 2 95 

14 21 21 0 0 100 

15 21 21 0 0 100 

16 21 21 0 0 100 

17 20 20 1 1 100 

18 20 20 1 1 100 

19 20 20 1 1 100 

20 21 21 0 0 100 
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Figure 4.1: Comparison between Northern Sotho versus adapted English M-CHAT-R/F 

*The single differences identified are evident at items 3, 11, and 13. 

The Wilcoxon Signed Rank Test was used to determine item correlation between the two 

versions. Despite only three item differences in participant answers between the English and 

Northern Sotho versions, the Wilcoxon Signed Rank Test identified no  

difference between the two versions of the M-CHAT-R/F scores at a 5% level, with a score of 

0,102. This provides preliminary evidence of near-perfect agreement and reliability of the two 

versions. Figure 2 indicates the agreement between the two versions and depicts three 

differences between the English/Northern Sotho versions. 

 

Figure 4.2: Wilcoxon Signed Rank Test results with item correlation between adapted English 

version and Northern Sotho version of the M-CHAT-R/F 
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* Note: Positive difference = No difference between the languages 

Negative difference = Difference between Northern Sotho and English response 

The two items showing a once-off difference in two different data sets were Items 3 and 13. 

Two of the three identified participants additionally presented with a difference when 

answering Item 11. In all instances, participants gave a "Yes” answer in English and a “No” 

answer in Northern Sotho. In two of the three cases, the English version was completed first. 

For instance, a participant indicated “Yes” that the toddler smiles back when the caregiver 

smiles at her, but in the Northern Sotho version she stated “No” it does not happen. Another 

example shows “Yes”, the child can walk and in the Northern Sotho version “No” the child 

does not walk. In the case history completed by the participants, no delayed milestones were 

identified. None of the participants indicated that they had any difficulty understanding words 

or concepts with no underlying pattern in the errors evident. 

 

Similar risk profiles of the toddlers were found in the two versions of the test. The mean risk-

score of the adapted version was 0.810, (σ=0,814) [total raw score of 0-2 indicates low-risk for 

autism]. No Follow-up questions were therefore necessary. The mean risk-score for the 

Northern Sotho version, before completing the Follow-up questions, was 1.0 (σ=1), also low-

risk. As evident in Figure 2, the Northern Sotho Follow-up questions were required for two 

participants whose children scored in the medium-risk category (total raw score between 3 and 

7), while no participants required Follow-up from the adapted version. The Follow-up 

questions were Items 5, 11 and 13 in both sets respectively. After completion of the Follow-up 

questions the two toddlers showed low-risk profiles.  

 

Although no risk for autism, the children showed some developmental risks such as pre-term 

birth with a gestational age lower than 36 weeks, low birth weight, and APGAR scores below 

five.  

 

 

Figure 4.3: Risk profile according to the raw score for each version of the M-CHAT-R/F 

Of the 21 participants, only eight (38%) of the participants indicated that they prefer the 

Northern Sotho version and 13 (62%) participants stated that they would rather complete the 

English adapted version of the screening test. The small sample size did not allow for statistical 

analysis to determine if a correlation exists between the participants’ language preference, age, 

and level of education 
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4.5 Discussion 

Key findings 

 

The two South African versions of the M-CHAT-R/F were previously developed by our team 

(Vorster et al., In Press) and were now piloted with a small sample of Northern Sotho speaking 

caregivers. The study aimed to determine the agreement, equivalence, and preliminary 

reliability of the two South African versions of the screening test. Additionally, participants’ 

understanding of the language and constructs used in the tests, and their test version preference 

were investigated.  

 

Equivalence between the two test versions, with no difference at the 5% level regarding item 

correlation, is evident. Linguistic, construct and technical equivalence were shown by 

comparing the answers to both versions as recommended by DuBay et al. (2021). The absence 

of variation between the response to the two versions is an indication that the versions yielded 

the same answers, confirming the preliminary test re-test reliability of the tests. Both the initial 

20 questions, as well as specific Follow-up questions were used in this study. This resulted in 

comprehensive use of the two test versions. No additional changes are necessary before a large-

scale validation study can commence.  

 

The referral rate of the Northern Sotho version, with two children initially showing a medium 

risk for autism, but low risk after the Follow-up questions was similar to that of the initial 

validation study of the M-CHAT-R/F™ conducted by Robins et al. (2014). Despite a smaller 

sample size (n=21) the construct validity of the translated Northern Sotho version appears to 

be similar to the M-CHAT-R/F™ when comparing the Follow-up rate. In the current study a 

total of 90,4% of the screenings indicated that the toddlers were low risk for autism (screening 

negative) and (n=2) 9,6% of the toddlers identified required the Follow-up questions. The two 

toddlers were respectively 25- and 36-months of age. The large validation study (n=16 071) 

identified 92,5% toddlers as screening negative (low-risk) for autism and 7,5% screening 

positive for a Follow-up session (Robins et al., 2014). The function of the Follow-up questions 

is to provide caregivers with an opportunity for clarification since different examples of 

behaviour are included to prevent false-positive results. With the completion of the Follow-up 

questions, none of the pilot study participants’ toddlers was found to be at risk for autism 

showing that an additional opportunity to clarify their answers was necessary. 

 

The high number of low-risk cases found in the pilot study is to be expected with a sample size 

of only 21 despite the global increase in the prevalence of autism. Consistent with the use of 

snowball sampling there may have been selection bias, thereby including more toddlers who 

were typically developing than could be expected from a random population sample. As the 

aim of the study was to test the preliminary reliability of the two versions of the screen based 

on parental understanding of the test items, sample bias may not have affected the results.  

According to Hyman et al. (2020), an increased rate of one in every 59 children is currently 

diagnosed with autism in the United States. No prevalence data is available for South Africa 

due to a lack of resources for epidemiological studies (De Vries, 2016). 
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Like the study conducted by Van der Merwe et al. (2017) the test language preference of the 

participants was leaning towards English. In a multicultural, multilingual country such as South 

Africa, language proficiency and preference are commonly investigated topics. Posel and 

Zeller (2016) investigated the change in language use in South Africa from 1996 until 2011 by 

using the national census results. The study found that English is considered a dominant 

language in the public office, business and education spheres, including literacy. The 

Language-in-Education Policy 3(4)(m), National Education Policy, 1996, encourages first 

language instruction for learners and recommends the acquisition of English as a second 

language. The research was conducted in a peri-urban area which is part of a large city where 

English is commonly used (Posel et al., 2020). The preference for English by participants 

supports the development of the culturally adapted English version of the M-CHAT-R/F.  

The Northern Sotho version of the M-CHAT-R/F was accepted by all participants, even though 

it was preferred by the minority. Greater support for the use of the Northern Sotho M-CHAT-

R/F may be expected in rural areas of South Africa where less prominent use of English is 

evident (Posel and Zeller, 2016). According to the census 61% of citizens that identified 

Northern Sotho as their home language did not have a second language in 2011, with only 

19,8% of individuals identifying English as their second language (StatsSA, 2011). Most 

indigenous African language speakers still prefer to use their home language as it has a 

‘symbolic significance as a marker of their identity’ (Posel and Zeller, 2016; Posel et al., 2020). 

The need for a Northern Sotho translation was confirmed as 38% of participants indicated that 

they would rather complete the screening test in Northern Sotho.  

 

Strengths and limitations  

 

The study results agree with the initial validation study of the M-CHAT-R/F™ (Robins et al., 

2014). The sample size, in line with a pilot study, limited the statistical analyses but fulfilled 

the purpose of determining feasibility of the two versions of the screening test in the current 

study. Participants indicated a desire for both versions of the South African M-CHAT-R/F. 

 

Implications or recommendations 

 

The two South African versions of the M-CHAT-R/F are ready for validation which will 

support early identification of toddlers at-risk for autism in the multicultural and multilingual 

LMIC context. Early identification may contribute to earlier diagnosis and intervention. A 

large-scale validation study is thus recommended before the publication of the instruments.  

4.6 Conclusion 

The adapted English and Northern Sotho M-CHAT-R/F were shown to be equivalent versions 

of the M-CHAT-R/F™ in a small-scale pilot study. Preliminary reliability was established. A 

need for the validation of the Northern Sotho version as well as the adapted English version 

was identified. 

**Please contact the first author for access to the two preliminary versions of the M-CHAT-

R/F. We would gladly make the two preliminary versions of the M-CHAT-R/F available to 

readers, but the tests are undergoing further validation and changes may be indicated. As soon 

as the final versions of the tests become available, the link will be made available to the editor 
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of the SAJCD. It is anticipated that the two versions will eventually be available on the official 

M-CHAT website. 
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5.1 Abstract 

Currently no culturally and linguistically adapted autism screening tools are available in South 

Africa.  

The aim was to determine the reliability and concurrent validity of the adapted English and 

Northern Sotho translated M-CHAT-R/F by comparing the two checklists with one another 

and a standardized diagnostic tool. 

Reliability was confirmed with near-perfect agreement (p<0.001) between the two checklists 

in a sample of 158 Northern Sotho/English bilingual mothers of children with a low-risk for 

autism. Concurrent validity between the Northern Sotho M-CHAT-R/F and the communication 

and socialization sub-domains of the Vineland-3 was established with the significant 

association at the 5% level. A third (33.5%) of the children showed a developmental delay.  

The checklists are valid and reliable and may improve early identification and diagnosis which 

will render better long-term outcomes for children with autism in South Africa. Autism 

screening should be combined with developmental assessment.  
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5.2 Introduction 

Autism screening is limited in South Africa, resulting in delayed identification, diagnosis and 

intervention. Limited screening and therefore late identification of autism are caused by several 

constraints such as a paucity of resources, limited community awareness and knowledge of 

autism, a lack of culturally and linguistically appropriate instruments, and service delivery, as 

well as an overburdened health system (Amaral et al., 2019; Franz et al., 2017, 2018; Malcolm-

Smith et al., 2013). The global increase in autism prevalence (Olusanya et al., 2018) 

emphasizes the need for screening with reliable culturally appropriate instruments. In a review 

of the past 30 years, Amaral et al. (2019) reported that Sub-Saharan Africa and South East-

Asia have shown the largest increase in developmental disabilities, including autism. A factor 

contributing to the increase in autism across regions include heightened awareness among 

health professionals resulting in improved diagnosis of the condition (Amaral et al., 2019; 

Erasmus et al., 2019). While there is no formal autism screening and surveillance program in 

South Africa, it is clear that investment is required as detection opens the pathway to diagnosis 

and intervention (Choueiri et al., 2021).  

Studies show a reduction in the average age of autism diagnosis in the six government-funded 

autism-specific schools in South Africa in recent years (Erasmus et al., 2019; Van Biljon et al., 

2015). In a retrospective case study of an autism-specific school, the mean age of autism 

diagnosis of learners (n=141) was 71.6 months from 1990-2014 (Van Biljon et al., 2015). Yet, 
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in a prospective follow-up study, the mean age of diagnosis in the six autism-specific schools 

was much lower (46.6 months) (Erasmus et al., 2019). The positive decline of 25 months in the 

age of autism diagnosis for school-going children in South Africa is encouraging, but 

identification and assessment efforts need to increase further to reap the benefits of early 

intervention, as an accurate diagnosis of autism can already be made as early as 14 months of 

age (Pierce et al., 2019). Benefits of early identification and intervention include reduced 

severity of core symptoms of autism, improved long-term language development, and 

enhanced child and family outcomes (Franz et al., 2018; French & Kennedy, 2018; Fuller & 

Kaiser, 2020).  

Research has consistently shown that autism screening is feasible and necessary to lower the 

age of diagnosis (Camarata, 2014; Hyman et al., 2020; Marlow et al., 2019; Robins et al., 2014; 

Zwaigenbaum & Penner, 2018). There are, however, differences in accuracy of screening 

methods and procedures implemented (Wallis, 2021). When broad-based developmental 

screening and disorder-specific screening are compared, autism-specific screens show 

significantly higher agreement with diagnosis of the condition (Wiggins et al., 2014). Universal 

autism-specific screening in combination with developmental screening is recommended to 

prioritize referrals to autism specialists and improve reliability (Wiggins et al., 2014). 

Similarly, a combined approach of developmental monitoring and screening was the best 

solution for early identification across different ethnic communities (Barger et al., 2021). 

Universal autism screening in low- and middle-income countries (LMICs) has been 

recommended but is a challenge as reliable and culturally appropriate resources, tools, and 

supporting policy guiding referrals are limited (Franz et al., 2018; Lee & Meadan, 2021; 

Marlow et al., 2019).  

The Modified Checklist for Autism in Toddlers, Revised with Follow-up [M-CHAT-R/F™] 

(Robins et al., 2014) is globally the most used and translated autism-specific screening 
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instrument (Lord et al., 2018; Robins et al., 2018). The Cronbach alpha (internal consistency) 

of the updated version of the M-CHAT with the Follow-up section is 0.8, adequate to support 

reliability (Robins et al., 2014). The M-CHAT-R/F™ was identified as an applicable 

instrument to use in LMICs as it does not require extensive training, is free of charge, and can 

be used by all health care professionals, caregivers and community health workers (Marlow et 

al., 2019). The screen can be completed electronically on the M-CHAT™ website or in hard 

copy format. The electronic format provides the child’s risk score immediately after completion 

(Robins et al., 2018). For settings where access to the internet and technology is limited the 

hard copy is available, making it easily accessible allowing increased coverage of screening.  

To reliably identify children at risk for autism, culturally sensitive instruments should be used 

as accurate identification is affected by the child’s age, culture, socio-economic circumstances 

and gender (Guthrie et al., 2019; Wallis, 2021). Children from lower socio-economic 

circumstances and minority groups are generally identified later (Guthrie et al., 2019; Zeleke 

et al., 2019). The use of instruments that lack cultural adaptation may result in unreliable 

outcomes, varying prevalence estimates, with unintended over- or under-identification of 

children at risk (DuBay et al., 2021; Rea et al., 2019; Soto et al., 2015). This poses a great 

challenge, as there is currently no culturally adapted, autism-specific screening instruments 

available in South Africa (Franz et al., 2017). Given the late identification of autism and the 

shortage of culturally appropriate and validated screening tests in South African languages, the 

M-CHAT-R/F™ was adapted, translated into Northern Sotho and piloted (Vorster et al., 2021b; 

Vorster et al., in Press). Northern Sotho, one of the 11 official South African languages, is 

widely used in the greater Tshwane region, a densely populated urban and peri-urban area of 

South Africa, where the study was conducted. The most recent census by Statistics South 

Africa (2011) showed that 19.4% of the households in the region identified Northern Sotho 

(also known as Sepedi) as their dominant language. 
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A culturally adapted English version and a Northern Sotho translation of the M-CHAT-R/F 

were developed by two professional translators and an expert panel of eight members including 

linguists, speech-language therapists and researchers, of which three were first-language 

Northern Sotho speakers (Vorster et al., In Press). The comprehensive process involved 

checklist-item scrutiny, forward and back translation, two panel discussions and written 

feedback based on the Item translation and adaptation review form (Hambleton & Zenisky, 

2011). A total of four items were culturally adapted (Items 3, 4, 9, and 14) with linguistic gaps 

posing the greatest challenge with the translation of technical terms. The adapted English M-

CHAT-R/F and Northern Sotho M-CHAT-R/F were shown to be equivalent versions of the M-

CHAT-R/F™ in the small-scale pilot study (Vorster et al., 2021b). Preliminary reliability of 

the two checklists was therefore established with no difference evident at the 5% interval of 

the Wilcoxon signed ranked test (Vorster et al., 2021b). A need for investigation of the validity 

of both the Northern Sotho M-CHAT-R/F as well as the adapted English M-CHAT-R/F was 

identified, as the pilot sample was too small to determine psychometric properties of the 

checklists. Preferably, the concurrent validity of the screening checklists should be as high as 

possible, while acknowledging the limitations of the caregiver-report format of the M-CHAT 

(DuBay et al., 2021). The current study aimed to determine the reliability and the concurrent 

validity of both versions of the checklist in a larger-scale sample by comparing the two 

checklists with one another and with a standardised diagnostic tool.  

5.3 Method 

Ethical clearance 

Permission to adapt and translate the M-CHAT-R/F™ was obtained from the original authors. 

The study was approved by the institutional research board (HUM041/0919), the provincial 

health ethics board and the local clinic where data collection was conducted. All participants 

(aged ≥18-years) gave written informed consent after reading the study information brochure.  



70 

 

Research design 

A comparative within-subject design that involved correlational research with inferential 

statistics was used to assess the reliability and concurrent validity of the adapted English M-

CHAT-R/F and the Northern Sotho M-CHAT-R/F. An item-level analysis was performed, 

allowing comparison between the adapted English checklist and Northern Sotho M-CHAT-

R/F. The overall pass/fail rate of the two M-CHAT-R/F versions were compared by 

investigating the level of agreement among participants’ responses using the two checklists, 

utilizing their own child as reference with each application. The internal consistency of the two 

M-CHAT-R/F versions was calculated and compared to determine the reliability and 

equivalence of the two M-CHAT-R/F versions. Concurrent validity was investigated by 

comparing the outcome of the M-CHAT-R/F versions with the results of the communication 

and socialization sub-domains of the Vineland-3 Comprehensive Parent/Caregiver Form 

(Sparrow et al., 2016). 

Participants 

The study participants comprised of 158 mothers of children aged between 18- and 48-months 

(mean age: 28.3-months, standard deviation [SD]: 9.6), identified with purposive sampling at 

a local government clinic in a peri-urban area of a large city in South Africa. Typical reasons 

for child clinic attendance are immunizations, deworming, growth monitoring and surveillance 

according to the Road to Health Booklet (RTHB) developmental screen. The RTHB, mandated 

by the National Department of Health, is a record of a child’s immunizations, health 

interventions and growth, and includes developmental information for caregivers (Slemming 

& Bamford, 2018). The reference population was typically low-risk for autism as they were 

not assigned to high-risk clinics due to established risk and diagnosis. The inclusion of a low-

risk population allowed us to truly assess the understanding of the constructs by participants 
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without interference of additional developmental factors in the children, similar to the 

validation study of the M-CHAT-R/F™ (Robins et al., 2014). Participants had to identify 

Northern Sotho or Sepedi as the dominant language spoken in the household. They also had to 

be proficient in English, with Grade 4 reading ability as per M-CHAT-R/F™ guidelines for 

caregivers who complete the checklist. In South Africa, English is identified as dominant 

language in education, public office and business (Posel & Zeller, 2016). The child’s RTHB 

was perused to exclude a previously diagnosed health condition or developmental disability, 

but children with low birth weight and preterm birth were included. Additional descriptive 

information regarding the caregivers and the reference child population is included in Table 

5.1.  

Table 5.1 

Caregiver sample characteristics (n=158) 

Caregiver characteristic Frequency (%) 

Additional home language (n=23) 

  IsiNdebele 

  IsiXhosa 

  IsiZulu 

  Sesotho 

  Setswana 

  Siswati 

  Xitsonga 

  Other 

 

2 (8.7%) 

1 (4.3%) 

1 (4.3%) 

2 (8.7%) 

4 (17.4%) 

1 (4.3%) 

8 (34.9%) 

4 (17.4%) 

Maternal education 

  Primary school only (4 – 7 years) 

  Grade 9  

  Grade 12 

  Bachelor’s degree 

 

4 (2.5%) 

38 (24.1%) 

104 (65.8%) 

12 (7.6%) 
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Age  

  ≤ 37 years 

  ≥ 38 years 

 

151 (95.6%) 

7 (4.4%) 

 

Reference population characteristics (n=158) 

Age (child) 

  18 – 23 months 

  24 – 35 months 

  36 – 48 months 

  Mean: 28.3 months 

  Median: 24.0 months 

  Standard deviation (SD): 9.6 months 

 

53 (33.5%) 

53 (33.5%) 

52 (33.0%) 

 

Gender 

  Male 

  Female 

 

57 (36.1%) 

101 (63.9%) 

Pregnancy duration 

  ≤ 36 weeks 

  ≥ 37 weeks 

 

13 (8.2%) 

145 (91.8%) 

Birth weight 

  ≤2499g 

  ≥2500g 

 

27 (17.1%) 

131 (82.9%) 

APGAR score (10-minutes) 

  0 – 6 

  7 – 10 

 

15 (9.5%) 

143 (90.5%) 

Attending daycare or crèche 

  Yes 

  No 

 

57 (36.1%) 

101(63.9%) 

 

The participant mothers all identified Northern Sotho as their home language, with 14% (n=23) 

speaking an additional language at home. The home language diversity reflects the multilingual 

nature of South Africans. The use of purposive sampling may have contributed to a skewed 
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gender sample, with more girls than boys in the reference population. A large number of 

participants (n=101; 63.9%) did not attend a crèche/daycare at the time with COVID-19 

national restrictions being a prominent explanation. Based on the mothers’ responses it appears 

that more children would have attended crèche/day care if it was not for the Covid-19 pandemic 

and subsequent lockdown of childcare facilities. Preterm birth in the reference sample (8.2%) 

is lower than the national preterm birth rate, but low birthweight (17.1%) is higher than the 

latest available statistic of 14.6% for Gauteng, the province where the study was conducted 

(National Perinatal Morbidity and Mortality Committee, 2016). 

Materials 

Four instruments were used in the research study. A socio-demographic questionnaire with 

questions relating to the child’s developmental and medical history, developmental risk factors 

and current living conditions were used for comprehensive participant description. Both the 

adapted English M-CHAT-R/F and the Northern Sotho M-CHAT-R/F were used. The 

Vineland-3 Comprehensive Parent/Caregiver Form (Sparrow et al., 2016) was used to obtain 

information relating to the child’s current level of functioning based on caregiver report and to 

further exclude children with diagnosed genetic and neurological conditions or sensory 

disorders. The Vineland-3 communication and socialization sub-domains were used to 

investigate the concurrent validity of the M-CHAT-R/F versions. 

 

The adapted English M-CHAT-R/F has four adaptations to checklist items based on the expert 

panel’s recommendations (Vorster et al., in Press). Changes were made to items 3, 4, 9 and 14. 

Items 3, 4, and 9 were adapted due to unfamiliar constructs in the Northern Sotho culture which 

appear in the original checklist. “Soft toys”, “playground equipment” and “make-believe” were 

replaced with more familiar, yet similar concepts, “toys”, “trees”, and “act”. Item 14, relating 
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to the child’s eye contact was adapted from “Does your child look you in the eye when you are 

talking to him or her, playing with him or her, or dressing him or her?” to “look in your 

direction or in the eye” to compensate for the local customary avoidance of eye contact with 

an elder. In some Southern African cultures, direct eye contact with a superior is perceived as 

disrespectful behavior (Mncwango, 2009). No changes were made to the format of the initial 

20 items nor the Follow-up section. The Northern Sotho M-CHAT-R/F was created by 

translating the adapted English version to Northern Sotho. The scoring of both checklists 

remained as described in the M-CHAT-R/F™ (Robins et al., 2018).  

 

The Vineland-3 Comprehensive Parent/Caregiver Form (Sparrow et al., 2016) is a reliable 

instrument to formally assess a child’s level of functioning and adaptive behavior based on 

caregiver report. The form was found to be reliable for use in South Africa in a recent study by 

Du Toit et al. (2021). The standardization of the third revision of the Vineland utilized a large 

sample of 2,560 individuals from different contexts and different diagnoses. The test-retest 

reliability showed an r-value ranging from .64 to .94. Corrected correlations were used to 

measure the reliability (.61 to .87) representing strong correlations (Pepperdine & 

McCrimmon, 2018). The parent/caregiver form includes four subdomains, Communication, 

Daily Living Skills, Socialization, and Motor Skills. For this study, the Motor skills subdomain 

was omitted as it does not contribute to the Adaptive Behavior Composite score (ABC-score). 

The ABC-score is determined by calculating the sum of the three subdomain standard scores 

(Communication, Daily Living Skills and Socialization) and allows for the description of the 

current level of functioning of an individual. The descriptors of child functioning are 

categorized into five groups: High (ABC score: 130-140), Moderately high (ABC-score: 115-

129), Adequate (ABC-Score: 86-114), Moderately low (ABC-score: 71-85), and Low (ABC-

score: 20-70). A score below 86, at the 90% confidence interval, is indicative of a 



75 

 

developmental delay. Adaptive behavior scores are fundamental to the diagnosis of intellectual 

disability and developmental delay. The scores may not be definite of autism, but there are 

noticeable patterns of results, especially in Communication and Socialization. When 

combining the Vineland-3 with other diagnostic measures, the Vineland-3 is a valuable 

component of an autism evaluation, as children with autism demonstrate lower levels of 

adaptive functioning. (Peters & Matson, 2019; Sparrow et al., 2016). The study thus employed 

a combined screening method using both an autism-specific screen and a developmental 

screening instrument, as recommended by researchers (Barger et al., 2021; Wiggins et al., 

2014). 

Procedures 

The two versions of the M-CHAT-R/F were prepared and numbered to ensure random variation 

in the presentation of the two checklists to participants. Both versions of the M-CHAT-R/F 

were self-completed by participants in the predetermined randomized order to prevent a 

learning effect between the two checklists and fatigue influencing the accuracy of a specific 

checklist’s responses. Once both versions of the M-CHAT-R/F were completed the first author 

asked the Vineland-3 questions to participants in an area separate from the mothers waiting in 

line at the clinic. The structured questions were asked in a short interview to ensure accurate 

understanding, limit fatigue in participants and shorten the time of the data collection session. 

The socio-demographic questionnaire was completed last, as the questions were the least 

complex. Refreshments were offered to participants following the completion of the set of 

instruments. After completion by the mothers, the screening checklists were scored 

immediately so that the Follow-up questions could be asked to the mother in case of a medium 

risk score, and referrals can be made in case of a high-risk for autism score. Caregivers of the 

children identified with developmental delay received a referral letter and contact details of the 

relevant specialists in both public and private health sectors. 
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Data processing and analysis 

The raw data from the instruments were scored according to the guidelines described in the test 

manuals. The M-CHAT-R/F scores were categorized as low-risk (0 to 2) [Pass], medium-risk 

(3 to 7) [Refer], and high-risk for autism (≥8) [Refer]. If a child scored in the medium-risk 

category the mandatory follow-up questions were posed to participants. A high-risk score 

required direct referral to a specialist. The Vineland-3 data were processed by determining the 

v-scale score, the age equivalent, and the growth scale value. The sum of the v-scale score was 

used to determine the standard score of each subdomain. The sum of the standard scores was 

used to determine the ABC-score identifying the presence or absence of a developmental delay, 

with an ABC-score below 86 indicating a delay. Concurrent validity was investigated by 

determining the biserial correlations using the M-CHAT-R/F outcome in both English and 

Northern Sotho as well as the Communication and Socialization sub-domains of the Vineland-

3. The Communication and Socialization domains were investigated in particular as core 

symptoms of autism are typically evident in these domains. 

The data were populated in a Microsoft Excel spreadsheet to be analyzed using descriptive 

statistical analyses and SPSS. Cronbach’s alpha (internal consistency, 0.7 – 0.9), Cohen’s 

Kappa, Initial frequencies, Pearson Chi-square, item level analysis and Cross-tabulation were 

used to investigate the reliability and validity of the two checklists. An item analysis was 

conducted to calculate the percentage of children that failed each item.  

5.4 Results 

Preferred language options 

After completion of the two checklists participants were requested to choose their preferred 

language option. A marginal majority (n=87; 55.1%) chose Northern Sotho as the preferred 
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language in which they wanted to complete the M-CHAT-R/F, while the remaining (n=71; 

44.9%) chose English. 

Referral rate 

Despite a few differences, the comparison of the adapted English and the Northern Sotho M-

CHAT-R/F showed near-perfect agreement with a significant association (p<0.001) between 

the two versions. Figure 5.1 illustrates the risk categories of the two checklists, before and after 

the Follow-up questions were posed to the participants.  

  

Figure 5.1: Comparison of risk categories of the two checklists before and after the Follow-

up questions 

Following the M-CHAT step-wise screening procedure, and as expected from a low-risk 

sample, no child was identified as high-risk for autism with the 20 item-screen. The Follow-up 

questions were asked to mothers whose children obtained a medium-risk for autism score, 10 

(6.3%) children with the English screen, and 22 (13.9%) children with the Northern Sotho 

screen. The final risk distribution showed that more children moved to the low-risk category, 

with only six (3.8%) on the English screen and nine (5.9%) children on the Northern Sotho 
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screen in the medium-risk category after the prescribed Follow-up questions were asked. The 

Northern Sotho M-CHAT-R/F had a slightly higher referral rate (n=10; 6.3%) than the adapted 

English screen (n=6; 3.7%). With the English screen no high-risk cases were identified, while 

a single high-risk toddler was identified with the Northern Sotho checklist. The child was 

referred to the high-risk clinic of the local tertiary hospital to be assessed by a pediatric 

neurologist; the outcome was still unknown at the time of submission of the article. 

Item analysis 

Item-level analysis was conducted to gain insight into the reliability and concurrent validity of 

both M-CHAT-R/F versions. All 158 data sets were used for the item-level analysis (Table 

5.2). Seven items from the total of 20 showed perfect agreement between the adapted English 

checklist and the Northern Sotho M-CHAT-R/F. Thirteen items showed response differences 

between the two tests. Ten of the 13 items showed near-perfect agreement with ≥95% 

agreement between the two checklists. The items with the greatest number of differences were 

Item 11 with a 6.3% difference in answer distribution and items 12 and 5 which showed a 

12.5% and 13.3% variation respectively.  

Table 5.2 

Comparison of item responses and percentage of disagreement between adapted English 

M-CHAT-R/F and Northern Sotho M-CHAT-R/F 

Item 

Adapted English  Northern Sotho % Disagreement 

Yes No Yes No 

 

1 157 1 157 1 0.0 

2 4 154 9 149 3.7 

3 154 4 151 7 1.9 

4 149 9 144 14 3.7 

5 34 124 55 103 13.3* 

6 156 2 153 5 1.9 

7 158 0 156 2 1.3 
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8 153 5 153 5 0.0 

9 153 5 152 6 0.6 

10 155 3 156 2 0.6 

11 158 0 148 10 6.3* 

12 34 124 54 104 12.7* 

13 158 0 158 0 0.0 

14 157 1 157 1 0.0 

15 157 1 157 1 0.0 

16 155 3 155 3 0.0 

17 153 5 153 5 0.0 

18 154 4 155 3 0.6 

19 156 2 152 6 2.5 

20 154 4 148 10 3.8 

*Three items with the greatest disagreement 

The item response comparison was further analyzed to show within-group results to determine 

the equivalence and inter-rater reliability between the adapted English and the Northern Sotho 

M-CHAT-R/F for each age group. The analysis was also conducted to verify if specific items 

were less reliable for certain age groups, as the child’s age and therefore the developmental 

level could influence how mothers answered the questions. The oldest group, the 36- to 48-

month-old sample presented with greater disagreement between the two language versions of 

the checklist, with more than two data sets presenting with a difference in seven items 

compared to the six items for the other two age groups. The two younger groups presented with 

a higher level of agreement. 

 

Items 5 and 12 were the two items showing the most salient disagreement in responses between 

the two checklists and across the three child age categories. Item 5 “Does your child make 

unusual finger movements near his or her eyes? (For example, does your child wiggle his or 

her fingers close to his or her eyes?” showed the highest disagreement (13.3%). Participants 
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frequently mentioned that the child rubs their eyes, possibly indicating an irritation in the eyes 

or drowsiness, and responded “Yes” to the question in the Northern Sotho version. It appears 

that the typical autistic behavior of unusual finger movements close to the eyes (finger 

flicking), was confused with eye rubbing. Item 12 “Does your child get upset by everyday 

noises? (For example, does your child scream or cry to noise such as a vacuum cleaner or loud 

music?)” resulted in 12.7% disagreement. With both items, more participants indicated “Yes” 

in Northern Sotho and “No” in the adapted English checklist version. Interestingly, 24.1% of 

the data sets that showed variation of Item 5 were first time caregivers. Despite the few 

instances of disagreement, the majority of items with more agreement supports the preliminary 

reliability and equivalence between the two versions, indicating the internal consistency of the 

adapted English checklist and the Northern Sotho M-CHAT-R/F. 

Internal consistency 

Similar to the item-level analysis the internal consistency of the total sample, a measure of 

reliability, was determined for both checklists. The internal consistency for the total sample 

(n=158) of the adapted English screen was Cronbach alpha 0.251 which was lower than the 

0.543 of the Northern Sotho checklist, and the expected 0.7 to 0.9. With further investigation 

of the different age groups, internal consistency improved for some groups compared to the 

overall value. The adapted English checklist showed a stronger value for the 24- to 35-month-

old sample, with a Cronbach alpha of 0.446. The internal consistency for the 18- to 23-month-

old sample of the English adaptation was low, with 0.101 and 0.008 for the oldest group. The 

Northern Sotho version showed stronger internal consistency for the 18- to 23-month 

(0.655≈0.7), 24- to 35-month (0.359) and 36- to 48-month (0.526) groups. The greater internal 

consistency observed with the Northern Sotho checklist aligns with the participants’ preference 

for the Northern Sotho version (55.1%).  

 



81 

 

Concurrent validity 

The Vineland-3 results were not only used to identify developmental delays and risk for autism 

in the reference population, but also to investigate the concurrent validity of the two M-CHAT-

R/F versions. A significant association between the Northern Sotho M-CHAT-R/F and the 

Vineland-3 sub domains of communication and socialization was evident at the 5% level, 

thereby supporting concurrent validity. The adapted English M-CHAT-R/F did not present 

with any significant association as shown in Table 5.3. No association was found between the 

overall Vineland-3 outcome (ABC-score) and preterm birth and low birth weight respectively.  

Table 5.3 

Concurrent validity of M-CHAT-R/F versions and the Vineland-3 

 Sub-domain Biserial correlation p-value 

Northern Sotho M-

CHAT-R/F 

Communication 0.276 0.0278* 

Socialization 0.2572 0.0436* 

Adapted English M-

CHAT-R/F 

Communication  0.2414 0.1211 

Socialization 0.2827 0.07 

*Significant association at 5% level 

Age effect 

Using the Pearson Chi-square, a significant age effect (p-value <0.001) was evident with the 

Vineland-3 overall outcome. The youngest age group showed five (9.4%) children with 

developmental delay followed by 23 (43.4%) children in the 24- to 35-month group. The oldest 

group showed the greatest number of children with developmental delay (n=25; 48.1%). 

Overall, 53 (33.5%) of children showed developmental delay. No age effect was evident with 

the two M-CHAT-R/F versions. 
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5.5 Discussion 

A marginal majority of participants preferred the Northern Sotho checklist over the adapted 

English version. The Northern Sotho language preference may be linked to better 

comprehension as it was the self-identified home language of the participants (Mophosho et 

al., 2019). A total of 44,9% of participants indicated a preference for the adapted English 

checklist, showing that both versions of the South African M-CHAT-R/F will be used, with the 

possibility of greater use of the adapted English checklist by other language groups as English 

is often the language of learning and teaching in South Africa (Posel et al., 2020).  

The referral rates of the adapted English checklist and Northern Sotho M-CHAT-R/F showed 

near-perfect agreement (p<0.001). The two versions also displayed similarities with the M-

CHAT-R/FTM validation study. With the larger-scale validation study of 16, 115 participants, 

92.6% of children had a negative screening outcome after completion of the initial 20 items 

(Robins et al., 2014). The results of the current study align well with the initial M-CHAT-

R/FTM validation study where 93.7% (n=10) of children passed the adapted English version 

prior to Follow-up while 86.2% (n=22) of children passed the Northern Sotho M-CHAT-R/F 

(Robins et al., 2014). However, the distribution of the Northern Sotho child risk categories 

post-Follow-up were more similar to the initial validation study with 93.7% negative screen 

outcome than the adapted English version (96.2%).  

The item-level analysis showed perfect agreement and near-perfect agreement between 17 

items of the two M-CHAT-R/F versions. The equivalence between the two versions is similar 

to the pilot study results (Vorster et al., 2021b). Only three of the 20 items (Items 5, 11, and 

12) showed slight variations between the Northern Sotho and the adapted English versions with 

Item 11 displaying 90% agreement in the pilot study and 93.7% agreement in the current study 

(Vorster et al., 2021b). The variations in Items 5 and 12 became apparent in the larger-scale 

study. Consistent with Northern Sotho being the preferred language in which participants 
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wanted to complete the screen (55.1%), the Northern Sotho M-CHAT-R/F also showed higher 

internal consistency (Cronbach alpha 0.543) than the adapted English checklist. A recent study 

reported that participants showed improved comprehension in their home language when 

answering questions that require in-depth knowledge of their child’s behavior (DuBay, 2020). 

Therefore, better understanding of questions could have played a role in the higher internal 

consistency that was observed in the Northern Sotho version when compared to the English 

adaptation.  

The confirmed equivalence in the current study between the adapted English M-CHAT-R/F 

and the Northern Sotho M-CHAT-R/F permitted further investigation by considering internal 

consistency as a measure of reliability (Field, 2009). The internal consistency for each checklist 

was lower than the expected 0.7 to 0.9. A lower Cronbach alpha value could be anticipated as 

the 20 M-CHAT-R/F items are not closely related as a group. The checklist does not investigate 

a unitary dimension, as three items indicate a risk for autism if the answer is “Yes” while the 

remaining 17 items indicate a risk score when the answer is “No” (Robins et al., 2014). The 

higher internal consistency of the Northern Sotho M-CHAT-R/F (0.543) may be ascribed to 

the stronger preference for Northern Sotho. The internal consistency values of the Northern 

Sotho M-CHAT-R/F results for the 18- to 23-months (0.66) and 36- to 48-months (0.53) age 

groups were more similar to the initial validation study of the M-CHAT-R/F™ (0.63) (Robins 

et al., 2014). The reverse coding of the responses for Items 2, 5, and 12 may have resulted in 

higher Cronbach alpha values for the adapted English checklist (0.45). A possible explanation 

for the low Cronbach alpha (less than the ideal 0.7 to 0.9) may thus be the specific binary 

dimension inherent in the M-CHAT-R/F.  

 

Further evidence of the performance of the Northern Sotho checklist was found in the 

significant association between the Northern Sotho M-CHAT-R/F and the Vindeland-3 
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subdomains. This is indicative of the concurrent validity of the Northern Sotho M-CHAT-R/F 

with the Vineland-3 Communication and Socialization subdomains, which are typically 

affected in children with autism. The adapted English M-CHAT-R/F was not significantly 

associated with the outcome of two subdomains. It can be concluded that the Northern Sotho 

M-CHAT-R/F presented with higher validity even though both instruments were shown to be 

reliable.  

 

Based on the reliability and validity results of the study, final changes were made to both 

checklists. Clarification was included for Item 5, adding the phrase “not rubbing the eyes” to 

the explanation in both checklists. Participants appeared to confuse unusual finger movements 

near their eyes with eye rubbing, possibly being unaware of the association between autism 

and stimming using one’s fingers and/or hands (Lilley, 2017). The pronouns used in the 

adapted English version were changed from “his/her” to “they” to include gender-neutral 

terminology. This change was not included in the Northern Sotho M-CHAT-R/F as pronouns 

are gender-inclusive in Northern Sotho (Aixela, 2009). 

 

The current study also indicated the feasibility of combining autism-specific screening with 

developmental assessment, using the Vineland-3 to support identification of autism, 

intellectual and developmental disabilities, and developmental delay. The results of the 

caregiver reported Vineland-3 assessment showed that a high number (33.5%) of participants’ 

children, particularly the older age group, had developmental delay. A recent study in the same 

peri-urban area in South Africa also found a high prevalence of developmental delay among 

children, with more delays in an older age group. In this study the mHealth Parents’ Evaluation 

of Developmental Status (PEDS) tools and the Vineland-3 were used to assess three- to seven-
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year-old children (du Toit et al., 2020). Based on the results of the current study and 

international trends, the use of an autism-specific screening instrument in combination with 

developmental assessment or screening is recommended (Barger et al., 2021; Wiggins et al., 

2014). The combined approach may promote early identification of autism and developmental 

delay at the same time. Further research is required. 

5.6 Limitations 

The sample size of the study was smaller than expected due to limited access to the data 

collection site during the different lockdown levels. Due to an overburdened health system 

diagnostic confirmation of the referred case was not possible, limiting the investigation of 

sensitivity and specificity of the two checklists.  

5.7 Recommendations for future research 

A larger-scale study with confirmation of an autism diagnosis in participants is required to 

determine the sensitivity and specificity of the adapted English and Northern Sotho M-CHAT-

R/F versions. A comparison with the original M-CHAT-R/F™ is recommended for further 

confirmation of the sensitivity and specificity of the two new checklists. 

5.6 Conclusion 

The study showed the reliability and concurrent validity of the adapted English M-CHAT-R/F 

as well as the Northern Sotho M-CHAT-R/F. The Northern Sotho M-CHAT-R/F showed 

slightly more significant psychometric properties. The South African culturally adapted and 

translated checklists for autism are now available for use. A combined approach of autism 

screening and developmental assessment is strongly recommended. It is anticipated that the 

new screening tools may contribute to improved access to care for more children. The 

checklists may contribute to decrease the average age of autism identification, opening the 
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pathway to diagnosis and improved long-term outcome for children with autism in South 

Africa.  
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CHAPTER 6: INTEGRATED SUMMARY, IMPLICATIONS AND CONCLUSION 

 

 

 

 

 

Early detection of children at risk for autism is of the utmost importance as the brain is 

primed to develop language and social skills from birth to six years of age (Lewis et 

al., 2014). When children at risk are identified at the earliest possible time, early 

intervention can improve the long-term prognosis and empower caregivers to support 

their children (Franz et al., 2018). International researchers advocating for early 

identification of autism support the notion of universal screening for the condition as it 

promotes earlier identification of children at risk, especially children affected by health 

disparities (Franz et al., 2018; Hyman et al., 2020). Disparities in autism are clear in 

South Africa. For example, most children diagnosed with autism who are currently in 

the Western Cape formal education system are English speaking, and from white 

households (Pillay et al., 2021). Developing a culturally appropriate autism screening 

checklist which is also available in a local language, can contribute to alleviating the 

lack of valid and reliable autism screening instruments in South Africa. Using valid and 

reliable screening instruments may promote early identification and access to support 

services and education for more children with autism. Appropriate screening checklists 

may be the first step in the right direction but an early detection policy guideline for 

autism and strategies to use the tools in existing health and education frameworks still 

need to be developed.  

6.1 Summary of main research findings, theoretical and clinical implications  

The research project followed a systematic process that resulted in three separate 

studies. An integrated summary of the three studies follows.  

One of the main findings during the cultural adaptation and translation phase of the 

research project was the value of a labour-intensive rigorous scientific translation and 

adaptation process. The outcome was two screening instruments that proved to be 

The chapter provides an integrated summary of the research findings. A functional 

framework for the adaptation and translation of screening instruments is presented. 

The implications, strengths and limitations of the study are discussed along with the 

recommendations for future research priorities.  
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equivalent to each other, with reliability and concurrent validity established in the 

subsequent studies.  

An integrated guide was developed and used to steer the scientific processes of 

cultural adaptation, translation and determining the feasibility of the screening 

instruments in Chapters 1 and 2 (Figure 1.1 and Figure 2.2). Upon reflection after the 

research a functional framework is now presented in Figure 6.1 which explains the 

chronological steps of cultural adaptation, translation and testing of a screening 

instrument in more detail. The ITC (2017) and the five WHO (2013a) guidelines were 

expanded upon on the figure.  

The framework is also characterised by the involvement of different stakeholders. As 

the study was led by a researcher without a Northern Sotho background, greater effort 

was invested to insure linguistic, content and technical equivalence of the adapted and 

translated instruments. The process thus required the researcher to carefully guide 

the adaptation and translation, with the active engagement of all experts on a 

continuous basis. Engaging in informal and formal discussions with experts led to data 

rich explanations and valuable solutions to address the linguistic and terminology 

gaps, initially missed in the forward and back-translation process. The importance of 

an interactive process lead to the recommendation that a smaller panel discussion 

early on in the adaptation process is most valuable. A comprehensive expert panel 

discussion was followed by the independent analysis of the instruments. The panel 

was requested to complete a formal review form prior to the discussion, thereby 

assisting them to prepare for the discussion. The panel discussion was led by the 

researcher based on the quantitative feedback received from each panel members’ 

review form. The discussion added depth to the qualitative research and allowed for 

clarification and identification of the best possible solutions, not only from a linguistic 

perspective but also from a cultural point of view.  

As further indicated in Figure 6.1 another important stakeholder perspective on the 

instruments was the involvement of the participants of Study 2 and 3. The caregivers 

contributed to the dynamic process by providing feedback based on questions after 

the completion of the checklists. Participants could identify items that they did not 

understand or constructs that were unfamiliar to them. No changes were 

recommended by the participants of the pilot study or the larger-scale study. Involving 

parents of typically developing children in Study 2 and 3 showed the need to include 
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parents of children with autism as stakeholders as they will be more familiar with the 

behavioural aspect of the condition. The functional framework therefore reflects a 

dynamic and interactive process between researcher and different stakeholders, and 

as not merely an assignment to review a screening instrument. In-depth knowledge of 

the culture, the condition, in this case autism, and the Northern Sotho language was 

used to adapt, translate and test the M-CHAT-R/F. 



96 

 

 

Figure 6.1: Functional framework for the cultural adaptation and translation of screening instruments (ITC, 2017; WHO, 2013a) 
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The utilisation of first-language speakers of the target language and carefully selected 

experts allowed for scrutiny of the adapted and translated checklists. The four cultural 

adaptations in the instrument were the result of constructs not familiar to the Northern 

Sotho culture and culturally inappropriate aspects, such as the descriptions of 

behaviour, in particular the cultural avoidance of eye contact with an elder. The 

language gaps discovered during the translation process were resolved by the expert 

panel using different terminology formation strategies like direct borrowing, 

transliteration or loan translation, paraphrasing, semantic specialisation and 

compounding (Gauton et al., 2008). 

The initial aim of Study 1 was to adapt and translate the source screening instrument, 

resulting in a Northern Sotho version of the M-CHAT-R/F. The rigorous process, 

however, resulted in an additional instrument, the culturally adapted English M-CHAT-

R/F. The need for such a rigorous process partly became necessary because the 

principal researcher is a bilingual Afrikaans/English speaker, with limited Northern 

Sotho linguistic knowledge. Recruiting first-language Northern Sotho SLTs as 

participants allowed the researcher to tap into their combined knowledge of autism 

and Northern Sotho culture. The linguists specialising in Northern Sotho were able to 

analyse the different versions of the checklists for technical aspects such as construct 

equivalence and grammar of Northern Sotho. The SLTs specialising in autism and test 

development, along with the educational psychologist ensured the accuracy of the 

clinical and behavioural representation of autism. The rigorous process resulted in 

linguistically accurate, culturally sensitive and clinically reliable versions of the source 

screening instrument, the M-CHAT-R/FTM. The formalised process also resulted in the 

development of the functional framework for cultural adaptation and translation that 

may be used in future screening test translation projects (Figure 6.1). 

The second study provided pilot data to support the reliability of the adapted English 

and Northern Sotho versions of the M-CHAT-R/F. The preliminary content validity and 

equivalence of the two checklists were evident after 21 data sets were completed by 

a small sample of the target population. Bilingual Northern Sotho/English caregivers 

of children 18 to 48-months, with a low risk for autism, were selected as participants. 

No difference between the two checklists was evident at the 5% interval of the 

Wilcoxon signed rank test. None of the participants identified constructs or terms that 

they were unfamiliar with, suggesting the checklists were ready for a larger-scale 
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study. The outcome of the pilot study provided additional quantitative data to support 

the accuracy and thus the equivalence of the M-CHAT-R/F versions. The use of the 

functional framework (Figure 6.1) in combination with a high-quality source screening 

instrument, the M-CHAT-R/FTM, resulted in two M-CHAT-R/F versions that did not 

require additional changes following the pilot study.   

The 158 participants included in Study 3 were selected with exactly the same 

characteristics as the pilot study caregivers and reference child population. Utilising a 

low-risk target population, allowed the participants to focus on the content of the 

instruments rather than on their child’s difficulties. The participants were requested to 

identify words or constructs that they do not know or find difficult to understand. 

Focussing on the content and language use enabled the participants to critically 

consider the two translations of the items and their understanding thereof.  

The participants completed both versions of the M-CHAT-R/F and the Vineland-3 

Comprehensive Parent/Caregiver Form (Sparrow et al., 2016) was used as a formal 

assessment of the reference population’s development in an interview. The 

combination of all three instruments allowed the analysis of reliability and concurrent 

validity. The reliability of the adapted English and Northern Sotho M-CHAT-R/F 

versions were established with near-perfect agreement with a significant association 

(p<0.001). The concurrent validity was confirmed when the M-CHAT-R/F outcomes 

were compared with the communication and socialisation subdomains of the Vineland-

3. The Northern Sotho M-CHAT-R/F and Vineland-3 were significantly associated at 

the 5% level. This finding aligned well with the majority preference for the Northern 

Sotho translation as the dominant language of the participants. A substantial number 

of participants (44.9%) preferred the adapted English M-CHAT-R/F, supporting the 

need for the culturally adapted checklist.  

A few final revisions were made to both checklists following the comprehensive 

process to ensure user-friendly checklists. To ensure bias-free language use, 

pronouns were changed to the inclusive form in the adapted English M-CHAT-R/F. 

Further clarification was added to Item 5 in both the adapted English M-CHAT-R/F and 

Northern Sotho M-CHAT-R/F versions to avoid misunderstanding of typical autistic 

behaviour.  
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An unexpected finding of the third study was the number of children identified with 

developmental delay. The rationale for the use of the Vineland-3 was to determine the 

concurrent validity of the M-CHAT-R/F, expecting that a risk on the autism checklists 

will also indicate a delay on the Vineland-3. Very few children were identified with risks 

on the autism checklists, but a third (33.5%) of the reference sample was identified 

with developmental delay. The underlying causes cannot be described at this stage. 

The number of children with delays increased the older the children were, similar to 

other recent studies in South Africa (Du Toit et al., 2021; Van der Linde et al., 2015; 

Van der Merwe et al., 2019). This finding led to the recommendation that autism-

specific screening should not be conducted in isolation, but rather in combination with 

developmental screening or even a developmental assessment. The recommendation 

is in agreement with international trends in autism screening procedures (Barger et 

al., 2021; Wiggins et al., 2014). The combination of developmental and autism-specific 

screening is already enforced in the US at child-well visits (Barger et al., 2021; Wiggins 

et al., 2014). The combined approach may be conducted using the model proposed 

by Du Toit (2021) following a multidisciplinary approach to service delivery. The 

suggested team may include community health workers, school health nurses, early 

childhood development (ECD) practitioners, health care professionals i.e., SLTs and 

caregivers.  

6.2 Screening for autism: Implications for policy, service provision and families 

The National Integrated Early Childhood Developmental Policy [NIECDP] (South 

African Government, 2015) was developed by the Department of Social Development 

to transform early childhood development services. The NIECDP aims to address 

gaps and enhance service provision making it more comprehensive, promoting equity 

and access to care for all children from birth until the year in which they turn seven. 

The purpose of the policy is to provide an overarching multi-sectorial framework and 

to define a comprehensive program for early childhood development services that 

align with the Good Health and Well-being, and Quality education SDGs (Slemming & 

Bamford, 2018; South African Government, 2015). Although the NIECDP aims to 

address gaps and service provision, there is no formal autism identification and 

screening program currently in South Africa. Some groundwork addressing this gap 
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has been conducted by the Centre for Autism Research in Africa (Franz et al., 2018; 

Pillay et al., 2021) but no evidence of policy changes could be found. 

A study investigating the perspectives of stakeholders regarding early detection and 

intervention of autism in the Western Cape province identified the NIECDP as the most 

applicable document regarding services for families of children with autism (Franz et 

al., 2018). The policy, however, lacks specificity where autism is not distinguished from 

other developmental disabilities. Based on the recommendation emanating from the 

results of Study 3, it appears that the aim of developmental screening and assessment 

programs could indeed be non-specific, but that autism-specific screening should 

always be included.  

Franz et al. (2018) found that the goals of the Departments of Health and Social 

Development do not align to support autism-specific early detection as the focus is on 

developmental disabilities in general. The Department of Health focuses on early 

identification and intervention of all developmental conditions while the Department of 

Social Development is responsible for the management and education of children with 

autism under five years (Franz et al., 2018). A disconnect is evident as the 

departments appear to operate in silos, not collaborating on an interdepartmental level 

to ensure optimal management of children with autism (Franz et al., 2018). Autism-

specific early detection and intervention are, however, included in the goals of the 

Department of Education as part of the Policy on Screening, Identification, 

Assessment and Support (SIAS) of 2014. The SAIS policy provides a framework for 

service provision for learners who require additional support, including autism 

(Department of Basic Education, 2014). Improved collaboration between the various 

departments is required to ensure that no child with autism and their family remain 

undetected due to a lack of collaboration between different departments and sectors. 

Universal screening for autism in South Africa may not be a viable option as the health 

care system and health care workers are overworked and understaffed (Fusheini & 

Eyles, 2016). Using the internationally recommended approach where developmental 

monitoring is supplemented with autism-specific screening (Barger et al., 2021; 

Wiggins et al., 2014), may prove to be a viable option in South Africa. This approach 

may use caregiver-completed checklists, mHealth applications and input from 

caregivers, teachers and primary care clinic staff. The use may potentially decrease 

the burden on the health system by providing a more holistic view of the child’s 
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functioning before referral to specialised services is recommended (Van der Merwe et 

al., 2017; Du Toit el al., 2021).  

6.3 Study strength and limitations 

Study strengths 

The most prominent strength of the study is the rigour of the comprehensive cultural 

adaptation and translation process of the two screening checklists. Expertise from 

multiple participants with in-depth insight into Northern Sotho culture and language 

structure allowed me to develop, fine-tune and revise the checklists to ensure reliability 

and concurrent validity. The expressed need by a significant number of participants 

for the culturally adapted English checklist may also be considered a strength of the 

study as the need for both versions was evident.  

According to the M-CHAT™ website (accessed on 24 October 2021), the cultural 

adaptation and translation of the M-CHAT-R/F is the first official adaptation and 

translation of the screening instrument for the South African context. The South African 

adapted English version may promote access to an autism-specific screening 

instrument for a wider range of caregivers than the Northern Sotho translation. English 

is the most prominent language of learning and teaching in the formal school system 

(Posel et al., 2020) and is widely used as a common language in multilingual settings 

in South Africa. The M-CHAT-R/F requires only a Grade 4-level English proficiency. 

Both checklists will be made available on the official M-CHAT™ website following the 

completion of this research project. Once available on the website, the checklists can 

be accessed and completed by anyone including caregivers, ECD practitioners, health 

care workers, health professionals and allied health care professionals. The checklists 

are free, available through open-access and culturally fair as recommended by Franz 

et al. (2017). 

Limitations 

A limitation of the first study may be that specific community stakeholders, such as 

caregivers and ECD practitioners were not included as participants in the panel 

discussion of Study 1. Expert panel members allowed for high-quality scrutiny of the 

checklists, but the early involvement of the community members may have avoided 
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challenges, such as the confusion between finger flicking and eye rubbing, which were 

only identified at a later stage.  

Study 2 included a small yet sufficient sample size for a pilot study (n=21) which limited 

the statistical analysis of the preliminary reliability of the adapted English M-CHAT-R/F 

and the Northern Sotho M-CHAT-R/F. A sample greater than 50 participants would 

have allowed for a more comprehensive statistical analysis. 

The larger-scale study had a smaller sample size than intended due to limited access 

to participants at the data collection site during the various Covid-19 lockdown levels. 

An additional limitation of the final study was the lack of diagnostic confirmation of the 

referred case, caused by an overburdened health system.  

6.4 Recommendations for future research 

It is recommended that a larger-scale study with confirmatory diagnostic information 

is conducted to determine the sensitivity, specificity and positive predictive value of 

both versions of the M-CHAT-R/F. A comparison of outcome between the M-CHAT-

R/F™, the adapted English M-CHAT-R/F and the Northern Sotho M-CHAT-R/F is also 

recommended. Translation into other official South African languages should also be 

considered along with the use of mHealth strategies. Further efforts should be invested 

to determine an effective model for the early identification of autism and developmental 

delays, using an autism-specific screening checklist in combination with formal 

developmental assessment or screening, as recommended by Barger et al. (2021). 

6.5 Conclusion 

A functional framework for the cultural adaptation and translation of screening 

instruments was developed which may be used in future cultural adaption and 

translation protocols of tools. The process resulted in two South African versions of 

the M-CHAT-R/FTM with strong reliability, content and concurrent validity data. The 

availability of the adapted English M-CHAT-R/F and the Northern Sotho M-CHAT-R/F 

may enable caregivers to better understand and identify their children's behaviour 

while using the caregiver-completed checklists. It is anticipated that with open access 

to the online versions of the instruments or the use of low-tech paper copies, more 

children at risk of autism will be identified earlier. Earlier identification may result in 
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earlier intervention which can have a positive effect on the long-term prognosis of both 

the child with autism and their family. 
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Appendix A: Modified Checklist for Autism in Toddlers, Revised with Follow-

Up™ 
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Appendix B: Adapted English M-CHAT-R/F 
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Appendix C: Northern Sotho M-CHAT-R/F 

 

 

 

 



167 

 

 



168 

 

 



169 

 

 



170 

 

 

 



171 

 

 



172 

 

 



173 

 

 



174 

 

 



175 

 

 



176 

 

 



177 

 

 



178 

 

 



179 

 

 



180 

 

 



181 

 

 



182 

 

 



183 

 

 



184 

 

 



185 

 

 



186 

 

 



187 

 

 



188 

 

 



189 

 

 



190 

 

 



191 

 

Appendix D: Item translation and adaptation review forms 

Item Translation and Adaptation Review Form 

Independent Speech-Language Therapists 

[compiled from Hambleton and Zenisky (2011) in Cross-cultural research methods in psychology: 

Translating and adapting tests for cross-cultural assessment] 

(Hambleton & Zenisky, 2011) 

 

Instructions: Please answer the following questions by considering the Northern Sotho M-CHAT-R/F. 

There are four possible answers to each question: Y = Yes, N = No, U = Unsure, NR = Not Relevant. 

Show your answer to each question by circling one of the four possible answers in the column 

corresponding to the test item number.  

Review the M-CHAT-R/F by providing answers to all 14 questions. Please use the identified space to 

clarify your answer if your answer is not yes. 

Thank you very much! 

Question Number = X Y =Yes, N = No, U = unsure, NR = Not Relevant 

Category  Translation and adaptation questions Items 

1. General 
1.1 Does the screening instrument have the same or 

highly similar meaning in the two languages? 

Y N U NR 

1.2 Is the language of the translated item of 

comparable difficulty and commonality with respect 

to the words in the item in the source language 

version? 

Y N U NR 

1.3 Does the translation introduce changes in the text 

(omissions, substitutions, or additions) that might 

influence the difficulty of the item in the two 

language versions? 

Y N U NR 

1.4 Are there differences between the target and 

source language versions of the item related to the 

use of metaphors, idioms, or colloquialisms?  

Y N U NR 

2. Item 
format 

2.1  Is the item format, including physical layout, the 

same in the two language versions? 

Y N U NR 
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 2.2 Is the length of the item stem and, if applicable, 

answer choices about the same in the two 

language versions? 

Y N U NR 

 2.3 Will the format of the item and task required of the 

examinee be equally familiar in the two language 

versions? 

Y N U NR 

 2.4 If a form of a word or phrase emphasis (bold, italic, 

underline, etc.) was used in the source language 

item, was that emphasis used in the translated 

language item? 

Y N U NR 

 2.5 Is there one correct answer in both the source and 

the target language version of the item? 

Y N U NR 

3. Culture 
3.1 Have terms in one language been suitably adapted 

to the cultural environment of the second language 

version? 

Y N U NR 

 3.2 Are there cultural differences that would have an 

effect on the likelihood of a response being chosen 

when the item is presented in the source or target 

language version? 

Y N U NR 

 

 

 

 

3.3 Are measurement and currency units (distance, 

etc.) from the source language version of the item 

in the appropriate convention for the country using 

the target language version? 

Y N U NR 

 3.4 Are the concepts covered in the item at about the 

same level of abstraction in the two language 

versions? 

Y N U NR 

 3.5 Does the concept or construct of the item have 

about the same familiarity and meaning in both the 

source and target language versions? 

Y N U NR 
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Elaboration on answer provided: 

1. General 
1.1  

1.2  

1.3  

1.4  

2. Item 
format 

2.1  

 2.2  

 2.3  

 2.4  

 2.5  

3. Culture 
3.1  

 3.2  

 3.3  

 3.4  

 3.5  
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Item Translation and Adaptation Review Form 

Expert Panel 

[compiled from Hambleton and Zenisky (2011) in Cross-cultural research methods in psychology: 

Translating and adapting tests for cross-cultural assessment]  

Instructions: Please answer the following questions by considering the Northern Sotho M-CHAT-R/F. 

There are four possible answers to each question: Y = Yes, N = No, U = Unsure, NR = Not Relevant. 

Show your answer to each question by circling one of the four possible answers in the column 

corresponding to the test item number.  

Review the M-CHAT-R/F by providing answers to all 14 questions. Please use the identified space to 

clarify your answer if your answer is not yes. 

Thank you very much! 

Question Number = X Y =Yes, N = No, U = unsure, NR = Not Relevant 

Category  Translation and adaptation questions Items 

4. Grammar 
and 
phrasing 

1.1 Is there any modification of the item’s structure 

such as the placement of clauses or other word 

order changes that might make this item more or 

less complex in the target language? 

Y N U NR 

1.2 Are there any grammatical clues that might make 

this item easier or harder in the target language 

version? 

Y N U NR 

1.3 Are there any grammatical structures in the 

source language version of the item that do not 

have parallels in the target language? 

Y N U NR 

1.4 Are there any gender or other references that 

might make this item be cued in the target 

language version 

Y N U NR 

1.5 Are there any words in the item that, when 

translated, change from having one meaning to 

having more than one common meaning? 

Y N U NR 

1.6 Are there any changes in punctuation between 

the source and target version of the item that may 

Y N U NR 
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make the item easier or harder in the translated 

version? 

5. Passage 
2.1 When the passage is translated from the source 

language to the target language, do the words 

and phrases of the translated version convey 

similar content and ideas to the source version? 

Y N U NR 

 2.2 Does the passage depict any individual or groups 

in a stereotypic fashion through occupation, 

emotion, situation, or otherwise? 

Y N U NR 

 2.3 Does the passage involve writing on a 

controversial or inflammatory topic, or might the 

passage be perceived as demeaning or offensive 

to anyone? 

Y N U NR 

 2.4 Does the passage include content or require skills 

that may be unfamiliar to some students in either 

of the two language or cultural groups? 

Y N U NR 

 2.5 Except for necessary translations of text or labels, 

are graphics, tables, and other item elements the 

same in the source and target language versions 

of the item? 

Y N U NR 

Please turn page over 

Elaboration on answer provided: 

4. Grammar 
and 
phrasing 

1.1  

1.2  

1.3  

1.4  

 1.5  

 1.6  

5. Passage 
2.1  
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 2.2  

 2.3  

 2.4  

 2.5  
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Appendix E: Socio-demographic questionnaire 

Socio-demographic / Background history questionnaire 

Socio-demographic/ Background history questionnaire 

Parent or legal guardian Name & Surname: 

Child Name & Surname: 

Date of Birth: 

Data collection site: 

Date: 

Contact details:  

Cell phone number:                                     Email address: 

 For 

office 

use 

only 

General information   

1.  What is your home language?    

1.  

Afrikaans 

2.  

English 

3.  

isiNdebele 

4.  

isiXhosa 

5.  

isiZulu 

6.  

Sepedi 

7.  

Sesotho 

  

8.  

Setswana 

9.  

Siswat

i 

10. 

Tshivenda 

11. 

Xitsonga 

 

12. Other (Please 

specify) 

 

2. Gender:   

1. Male 2. 

Female 

   

3. Does your child have a South African birth certificate?   

1. Yes 2. No    

4. What do you do for a living?   

1.  

Work 

fulltime 

2.  

Contract 

worker 

3.  

Unemployed 

4. 

Other 

   

5. Do you receive a SASSA grant   

1. Yes 2. No    

6. Is your child currently attending a daycare or crѐche facility?   

1. Yes 2. No    

7. What is your child’s daycare/ crѐche fees per month   

1. 2. 3.  4. 5.    
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R 0- 500 R 501-1000 R1001- 1500 R1501-2000 R2001-2500 

6. 

R2501-

3000 

7. 

R3001-3500 

8. 

R3501-4000 

9. 

R4001-4500 

10. 

R4501-5000 

8. How do you travel mainly?   

1. 

Public transport 

2. 

Own transport 

3. 

With family 

  

9. My family lives in a:   

1. 

Brick house 

2.  

Informal 

settlement 

3. 

Other 

Please specify:   

10. What is your level of education   

1. 

Primary 

school 

2.  

Grade 9 

3.  

Matric 

 

4.  

Degree 

5. 

Masters 

degree 

6.  

PhD 

 

 

  

Prenatal information   

11. How old were you during the pregnancy of this child?   

1.  

15≤18 

2.  

19 ≤22 

3.  

23≤26 

4.  

27≤30 

5.  

31 ≤34 

6.  

35 ≤40 

  

7.  

41≤45 

8.  

46≤50 

9.  

Other 

  

12. What was the biological mother’s weight during the pregnancy?   

1.  

45-54 kg 

2.  

55- 64kg 

3.  

65-74kg 

4.  

75-84kg 

5. 

85-94kg 

  

6. 

95-104kg 

7. 

105-114kg 

8.  

>115kg 

Other  

13. Was the child conceived by means of In vitro fertilization (IVF)   

1. Yes 2. No    

14. Did you have any spontaneous abortions or still births   

1. Yes 2. No    

15. Did the biological mother use any substances during the 
pregnancy 
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1. Yes 2. No    

16.  If the answer was Yes at 14: Which substance was used? Please 
mark all applicable options 

  

1. 

Cigarette 

2.  

Alcohol 

3.  

Pain 

killer 

4.  

Drugs 

5. 

Other 

   

17. How many times have you been pregnant   

1.  

Once 

2.  

More 

than 

once 

   

18. How many antenatal visits did you attend for this child?   

1x 2x  3x 4x  5x 6x   7x   

19. Do you have a family history of any disabilities or genetic 
conditions 

  

1. Yes 2. No If yes at 18, please provide detail? 

 

 

 

  

20.  Did you have any infections while pregnant   

1. Yes 2. No    

21. If your answer at 19 was Yes, please specify   

1.  

Syphilis 

2.  

Toxoplasmosis 

3.  

Rubella 

4.  

Cytomegalo

-virus 

5.  

Herpes 

6.  

Other 

  

22. Have you been diagnosed with maternal diabetes   

1. Yes 2. No    

23. Do you and your child have the same blood group   

1. Yes 2. No    

24. Did you take any medication during the pregnancy   

1. Yes 2. No    

25.  If your answer at 23 was Yes, which medication did you take   

1. 

Antibiotic 

2. 3.  4. 5.  

Other 
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Chronic 

medication 

Pain 

medication 

Blood pressure 

medication 

26. Where you hospitalised during your pregnancy   

1. Yes 2. No Reason:   

27. Were you diagnosed with any of the following   

1.  

Toxaemia 

2. 

Pre-eclampsia 

3.  

HELLP syndrome 

  

28. What was the duration of the pregnancy   

1.  

<25 

week 

2.  

25 ≤30 

weeks 

3. 

31 ≤36 

weeks 

4.  

36 -40 

weeks 

Other:   

29. Where was the child born   

1.  

Private 

hospital 

2. 

Government 

hospital 

3.  

Clinic 

4.  

Home 

5. Other (please specify)   

Perinatal information   

30. By means of which procedure was your child born   

1.  

Normal 

vertex 

delivery 

2.  

Elective 

Caesarean 

section 

3. 

Emergency 

Caesarean 

section 

4.  

Water birth 

5.  

Additional 

measures 

  

6. Other (please specify):  

31. Were there complications such as Cord prolapse or Cord around 
the baby’s neck 

  

1. Yes 2. No    

32.  Was the baby transported after birth   

1. Yes 2. No Reason   

33. What was your child’s birth weight   

1.  

1000g-

1500g 

2.  

1501g-

2000g 

3. 

 2001g-

2500g 

4.  

2501g – 

3000g 

5.  

3001g -3500 

  

6.  

3501g-4000g 

7. 

>4001g 

Actual birth 

weight: 
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34. What was your child’s APGAR score    

1.  

0-3 

2. 

4-6 

3. 

7-9 

4.  

10 

  

35. Did your child need oxygen after birth?   

1. Yes 2. No    

36. Was your baby admitted to the NICU   

1. Yes 2. No    

37. If your answer at 36 is Yes, what was the duration    

1. 

1 day 

2.  

2 days 

3.  

3 days 

4.  

4 days 

  

5.  

5 days 

6.  

6 days 

7. 

 1 week 

8. 

 Between 8-14 days 

 

9.  

Between 15 -

21 days 

10.  

Between 22 – 

29 days 

11. 

More than one 

month 

12.  

If more, please 

specify the duration 

 

38. For how long was your baby on oxygen   

1. Hours 2. A day 3. A week 4. More   

39.  Were there any additional complications after birth, please 
describe 

  

   

  

  

  

40. Was there any medication prescribed to your baby   

1. Yes 2. No    

41. If your answer at 41 is Yes, please provide the name of the 
medication 

  

   

42. How long did it take your baby to feed well after birth?   

1.  

A few hours 

 

2.  

A day 

3. 

A few days 

4.  

A week 

 

5.  

Other 

  

Established conditions   
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43. Has your child been diagnosed with any of the following 
conditions 

  

1.  

Cleft 

lip/palate 

2. 

Craniofacial 

anomaly 

3.  

Epilepsy 

4. 

Down 

syndrom

e 

5. 

Hearing 

loss 

6.  

Cerebral 

Palsy 

  

7. 

Any 

Syndrome 

8. 

Malnutrition 

9. 

Poor 

vision 

10.  

Other 

 

Please specify   

Developmental history   

44. How old was your child when they:   

Sat:  Crawled: Stood: Walked: 

 

 

Said first word: Combined words: Other: 

 

 

45. At what age did your child go to day care or a crèche?   

1. 

 <1 

month 

2. 

1  

month 

3.  

2-3 

months 

4.  

4-5 

months 

5.  

6-12 

months 

6.  

1 year 

to  

1,5 

year 

7.  

2 years 

  

46. Have you consulted with any other medical professionals   

1.  

Doctor 

2. 

Professional 

Nurse 

3.  

Occupational 

therapist 

4. 

Physio-

therapist 

5. Speech-

Language 

Therapist 

6. 

Other 

  

Please specify   

47.  Are you currently concerned about any developmental area   

1. Yes 2. No    

48. Please specify if your answer at 48 was Yes   

1.  

Hearing 

2.  

Feeding 

3. 

Health 

4. 

Communication 

5. 

Social 

interaction 

6. 

Other 

  

This Case History Form was created based on the Risk Assessment (Kritzinger, 

2018) 
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Appendix F: Permission to use the M-CHAT-R/F™ 
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Appendix G: Ethical clearance: Faculty of Humanities 
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Appendix H: Ethical clearance: Health Sciences 
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Appendix I: Ethical clearance: Tshwane Research Committee 
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Appendix J: Permission letter: Stanza Bopape Community Health Centre 
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Appendix K: Study 1 Information brochure and informed consent form 

(Northern Sotho/English Speech-language therapists) 
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Appendix L: Study 1 Information brochure and informed consent form 

(Professional translator) 
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Appendix M: Study 1 Information brochure and informed consent form (Expert 

panel members) 
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Appendix N: Study 2 Information brochure and informed consent form in 

English and Northern Sotho (Pilot study) 
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Appendix O: Study 3 Information brochure and informed consent form in 

English and Northern Sotho 
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Appendix P: Referral letter  
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Appendix Q: Proof of acceptance (Article 1) 
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Appendix R: Proof of publication (Article 2) 
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Appendix S: Proof of submission (Article 3) 

 


