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Abstract  

Introduction: Effective communication between the patient and the genetic counsellor is 

necessary for a good outcome. However, for a multilingual nation like South Africa, English is the 

preferred language in the healthcare setting, often leading to miscommunication between a 

healthcare professional and a patient. Currently, no African vocabulary exists for genetic 

terminology which may impede patients’ understanding during genetic counselling sessions.  

Aims: This study aimed to assess counsellees’ recall and understanding of genetic concepts 

discussed during a genetic counselling session for Down syndrome, and to develop a suitable South 

African-specific vernacular genetic vocabulary.  

Methods: A quantitative, cross-sectional study was performed. Fourteen participants were 

recruited from the State Genetic Clinics of the National Health Laboratory Service and the 

University of the Witwatersrand, Johannesburg. Participants were interviewed immediately post-

genetic counselling. Data were collected using a questionnaire that focused on demographics, 

genetic recall and understanding, and language usage.  Illustrations of genetic concepts were used 

to assess recall and understanding. Participants were also asked to list clinical features of Down 

syndrome.  The questionnaire was scored out of 29. In addition, participants were asked to provide 

terminology or analogies in their home languages for genetic terms. Data were analysed 

descriptively.   

Results: Participants represented six ethno-linguistic groups (Northern Sotho, Sesotho, Setswana, 

Xitsonga, isiZulu, and isiXhosa). The majority of participants (11/14, 78.6%) were mothers of 

children with Down syndrome, followed by fathers (2/14, 14.3%), and a grandmother (1/14, 7.1%). 

The median (interquartile range) age of the participants was 39 (37.3 - 41.0) years. Mean (standard 

deviation) number of years of formal schooling was 12 ± 2.18 years and the majority of the 

participants (13/14, 92.9%) had studied biology or life sciences.   

Participants obtained an average score of 22/29 (75.9%) for recall and understanding. The majority 

of them (12/14, 85.7%) could list two or more clinical features of the condition. Whilst some 

individuals could provide words to describe some of the genetic terms, others provided 

explanations or analogies.  There were suggestions for all the genetic terms in isiZulu, for example 
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“isicubu” (cell), and “ufuzo” (inherited/inheritance), whereas there was only one suggestion for 

the term “lee” (egg) in Setswana. 

Discussion: Most participants were able to recall information and demonstrated a good 

understanding, indicating the effectiveness of genetic counselling. The proposed words for genetic 

terms and explanation/analogies can be utilised by South African genetic counsellors to facilitate 

better understanding of these terms during a genetic counselling session for non-English speaking 

counsellees.  
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Abstract for paper submission   

No studies have been performed in a South African setting to assess patient recall and 

understanding of genetics. Currently, no African vocabulary exists for genetic terminology which 

may impede patients’ understanding during genetic counselling sessions. This study aimed to 

assess counsellees’ recall and understanding of genetic concepts discussed during a genetic 

counselling session for Down syndrome, and to develop a suitable South African-specific genetic 

vocabulary.  

A quantitative cross-sectional study was performed. Fourteen participants were recruited from 

State Genetic Clinics in Johannesburg. Participants were interviewed immediately post-genetic 

counselling. Recall and understanding were assessed through the use of diagrams illustrating 

genetic concepts that were shown in the session. Participants also provided suggestions in their 

home language for genetic terms such as “genetics” and “chromosome.” Data were analysed 

descriptively.  

The participants represented six ethno-linguistic groups. On average, they obtained 75.9% for 

genetic recall and understanding, proving that illustrations and analogies used to explain genetic 

concepts are effective. The proposed words and analogies can be utilised by South African genetic 

counsellors to facilitate better understanding during a genetic counselling session for non-English 

speaking counsellees.  

 

Word count: 180
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Introduction  

Effective communication between a healthcare provider and a patient is essential in facilitating a 

successful outcome. Effective communication can be described as thorough comprehension of 

medical information, facilitation of decision-making, and regulation of patients’ emotions (Kaplan 

et al., 1989; Ha et al., 2010). However, language barriers often lead to miscommunication which 

may add to the patients’ anxiety, uncertainty, emotional stress, and dissatisfaction with offered 

health services (Meuter et al., 2015).  

South Africa is a multiethnic and multilingual society, and as a result, miscommunication is bound 

to arise when the patient and the healthcare provider do not share the same first language. There 

are 11 official languages in South Africa, nine of which are major African languages divided into 

Nguni-Tsonga (SiSwati, Xitsonga, isiXhosa, isiNdebele and isiZulu) and Sotho-Makua-Venda 

languages (Setswana, Sesotho, Northern Sotho, and Tshivenda) (Statistics South Africa, 2019).  

English is the preferred language amongst healthcare providers, thus more than 80% of medical 

communication in South Africa occurs across language and cultural barriers (Penn, 2007). 

Health literacy is described as having the motivation and skill to, gain access to, understand, and 

use information to promote and maintain good health (Nutbeam, 1998; Kickbusch, 2001). The 

entire healthcare system works with the assumption that all patients have an understanding of 

complex written and spoken information (Graham & Brookey, 2008). Wasserman et al. (2010) 

assessed the English literacy level of primary healthcare patients in Gauteng, South Africa, and 

reported that 67% of the participants had low literacy skills, described as the inability to read, write 

and use numbers effectively. 

The concept of health literacy was further broadened into genetic literacy by the Institute of 

Medicine and the Agency for Healthcare Research and Quality in the United Kingdom. This refers 

to both adequate knowledge and understanding of genetic principles in order to make personal life-

sustaining decisions (Bowling et al., 2008). No studies have been performed in a South African 

setting to assess the level of patients’, or the public’s, genetic literacy, although such studies have 

been conducted in non-African countries (Molster et al., 2009; Haga et al., 2013).   

A lack of basic understanding in genetics can have serious consequences such as distorted risk 

perception and unwillingness to pursue health services. One needs to understand genetics in order 
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to make informed health decisions as well as manage and prevent disease (Christensen et al., 

2010).  

Christensen et al. (2010) examined the understanding of basic genetics in black and white women 

in the United States. The authors found that there were misunderstandings with regards to genetic 

concepts in 75% of the cases. Furthermore, Lanie et al. (2004) explored the American public’s 

understanding of basic genetic concepts and reported there was hesitation around explaining the 

inheritance, function, and location of genes, regardless of the conversational familiarity with 

genetic terms. Another study found that individuals with lower health literacy levels had an overall 

lower recall of information and a low preference for active participation in decision-making after 

they had received written information about a given genomic test (Lillie et al., 2007). It is therefore 

proposed that those with limited health literacy may understand less from written and oral 

communication regarding genomic information, and may engage less in discussing the information 

with healthcare providers (Kaphingst et al., 2016). 

There are limited studies that have been conducted to evaluate the recall of information after 

genetic counselling. Somer et al. (1988) reported that post-genetic counselling, 80% of counsellees 

in Finland had adequate knowledge regarding the mode of inheritance, and 74% regarding the 

recurrence risk of the condition in their families. 

Given the general misunderstanding of genetic concepts amongst the public, healthcare providers 

specialised in genetics, such as genetic counsellors, are needed to communicate, educate and 

explain genetic concepts, and information pertaining to genetic conditions, to individuals with 

varying levels of health and genetic literacy (Ormond et al., 2018). 

Genetic counselling is defined as “the process of helping people understand and adapt to medical, 

psychological and familial implications of genetic contributions to disease” (Resta et al., 2006). 

Genetic counsellors help educate individuals about genetics in a meaningful way, assisting them 

in understanding the medical facts, hereditary nature, and risks of the condition. In addition, they 

provide emotional and psychological support to families that are either affected by, or at risk of, 

inherited conditions (Biesecker & Peters, 2001). 

There are no African words that exist for genetic terminology which can impede patients’ 

understanding of genetics. This challenge is not only unique to Africa, other countries experience 
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similar problems; the German, French and Spanish languages also lack words for genetic terms. A 

study was conducted to design a multilingual dictionary (in English, German, French and Spanish) 

for genetic terms to enhance communication internationally across these four languages (Lázaro 

et al., 2014).  Furthermore, a team of four bilingual Canadian genetic counsellors have created an 

online medical genetics translation tool called Lexigene®; this lexicon is aimed at improving 

communication of genetic information to patients by translating English and French terms relevant 

to genetic counselling (Cloutier et al., 2019).  

A common genetic condition seen by South African genetic counsellors is Down syndrome, also 

called Trisomy 21. This condition  has an approximate birth prevalence of 1/500 live births in 

South Africa (Christianson et al., 2005).  It is the most common genetic cause of intellectual 

disability (Mazurek & Wyka, 2015). About 90-95% cases of Down syndrome are due to non-

disjunction; failure of the two chromosome 21s to separate during spermatogenesis or oogenesis 

resulting in a total of 47 chromosomes after fertilisation (Mazurek & Wyka, 2015).  

Parents of children with Down syndrome need to understand the cause of the condition, recurrence 

risk, and management requirements. For example, 50% of affected children have a congenital heart 

defect and a cardiac assessment is therefore essential. In addition, these children are at risk of 

hypothyroidism and so an annual thyroid function test is recommended. All children with Down 

syndrome have intellectual disability and need special schooling (Bull, 2011). It is therefore 

essential that parents of children with Down syndrome have a good understanding of the condition.  

Considering that there are no African words that exist for genetic terms, South African genetic 

counsellors face several challenges when explaining these terms to counsellees. The aims of this 

study were to assess the ability of counsellees to recall and understand the genetic concepts that 

were discussed with them in a genetic counselling session for Down syndrome, and to develop a 

suitable South African-specific vernacular genetic vocabulary. 

 

Methods  

Study participants and sampling  

The study population was comprised of parents/guardians who attended a genetic counselling 

session at the State Genetic Clinics of the National Health Laboratory Service and University of 
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the Witwatersrand, Johannesburg following a diagnosis of Down syndrome in their child or family 

member.  

The parents/guardians of patients with non-disjunction type Down syndrome attended their 

scheduled genetic counselling appointments and those who met the inclusion criteria were then 

invited to participate in the study.  

The study included black South African individuals, over the age of 18 years, whose first language 

was not English but who could understand and speak English. Participants had to have attended 

their first genetic counselling session which was conducted in English. Individuals who were not 

South African, and those who had received basic genetic counselling sessions in languages other 

than English, were excluded.  

Eight genetic counsellors (excluding the researcher) were involved in providing the genetic 

counselling. Prior to the commencement of the study, the genetic counsellors were briefed by the 

researcher to ensure that consultations were standardised regarding the information discussed and 

diagrams used. 

All participants gave written consent to participate. To ensure anonymity and confidentiality, the 

questionnaire did not require participants to reveal any personal identifying information and the 

generated data were captured into a Research Electronic Data Capture (REDCap) database (Harris 

et al., 2009) with access granted only to those directly involved in the study. Ethical clearance was 

obtained from the Human Research Ethics Committee (Medical) at the University of 

Witwatersrand (Ethics clearance certificate: M190248) (Appendix B). Permission was also 

obtained from the individual tertiary hospitals.  

 

Data collection   

The study was quantitative and cross-sectional. Research participants answered a researcher-

administered questionnaire (Appendix C). This questionnaire was divided into three main sections; 

demographics, genetic recall and understanding, and genetic vocabulary. 

Recall and understanding were viewed as a single concept and were not mutually exclusive. The 

section on genetic recall and understanding comprised of five questions which involved diagrams 
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that were shown to the counsellees during their genetic counselling sessions. For some of the 

questions, the participants were shown the diagrams and asked to “recall” what they were, and 

describe what they “understood” by them. The researcher had a list of possible answers/responses 

that he expected the participants to give. For each answer that the participant got correct, a score 

of one point was awarded. This section totalled 25 points.  In addition, participants were also asked 

to list clinical features of Down syndrome. These features were divided into four domains; delayed 

milestones, facial features, cardiac abnormalities and intellectual disability, (four points in total; 

one point per domain). Therefore, the entire questionnaire was out of 29 points. 

The section on genetic vocabulary was open ended. The researcher mentioned genetic words and 

terms (“Down syndrome,” “genetics,” “chromosome,” “gene,” “sperm,” “egg” and 

“inherited/inheritance”) to the participants and asked them what words and/or 

explanations/analogies they would use in their own home language to describe them. In addition, 

participants were asked what names existed for people with Down syndrome in their communities. 

Data collection occurred from the 24th of June to the 12th September 2019. 

 

Data analysis 

Statistical analyses were performed using XRealStats Microsoft Excel data package. Continuous 

variables that were normally distributed were reported as means and standard deviations, whilst 

those that were not normally distributed were reported as medians and interquartile ranges. 

Categorical variables were represented as percentages and frequencies.  

 

Results 

During the data collection period, a total of 33 new cases of Down syndrome were booked for 

genetic counselling at our State Genetic Clinics; 15/33 (45.5%) did not arrive for their 

appointments, 3/33 (9.1%) did not meet the study’s inclusion criteria, and 2/33 (6.1%) declined to 

participate in the study. Therefore, only 13/33 (39.4%) of the booked cases during the study period 

were included in the study. Two participants were a couple; husband and wife, who attended the 

genetic counselling session, with their child with Down syndrome, together. They were 

interviewed separately. Therefore, a total of 14 participants formed the final study sample. 
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Table 1 describes the characteristics of the study participants of which the majority (11/14, 78.6%) 

were mothers of children with Down syndrome. Most participants (13/14, 92.9%) had studied 

biology or life sciences at school and the most common spoken language was isiZulu (6/14, 

42.9%). The majority of participants had completed school with the mean (± standard deviation) 

number of years of formal education being 12 ± 2.18 years. 

Table 1 Demographics of the study participants 

 

 Median (IQR) or n (%) or 

mean ± SD 

Characteristics Total participants 

(N=14) 

Parent/guardian age (years)  39 (37.3-41.0) 

Relationship to child with Down syndrome  

  Mother  

  Father  

  Grandmother  

 

11 (78.6%)  

2 (14.3%) 

1 (7.1%) 

Highest level of education  

  Primary  

  Secondary  

  University  

  Technical training 

 

1 (7.1%) 

8 (57.1%) 

2 (14.3%) 

3 (21.4%) 

Total number of years of formal education  12 ± 2.18 

Home language 

 isiZulu  

  isiXhosa  

  Sesotho  

  Northern Sotho 

  Setswana  

  Xitsonga  

 

6 (42.9%) 

3 (21.4%) 

1 (7.1%) 

2(14.3%) 

1 (7.1%) 

1 (7.1%) 

Household asset score (/11)* 5.5 (5-6) 

Marital status 

  Single  

  Married  

 

4 (28.6%) 

10 (71.4%) 

Studied Biology or Life Sciences  

  Yes 

  No 

 

13 (92.9%) 

1 (7.1%) 

Age of child with Down syndrome (months) 9 (7-14) 

Questionnaire score (/29) 22 ± 6.73 

               IQR: interquartile range;   SD: standard deviation     

*Household asset score: proxy for household socioeconomic status. Kept as a continuous variable;  

total number of household assets out of 11.  
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The mean score for recall and understanding was 75.9%, with the lowest score being 20.7% and 

the highest being 100%. All participants were able to list two or more features of Down syndrome 

(Table 2). 

 Table 2 Participants’ questionnaire scores 

 

 
 

The proportion of correct and incorrect answers for questions 1 – 5 of the questionnaire are 

illustrated in Figure 1. As mentioned in the methodology section, these questions involved 

diagrams from which participants had to state what they recalled and understood. 

 

Participant 

number  

Relationship 

to patient 

Home 

language 

Score on clinical 

features /4 (%) 

Questionnaire 

score /29 (%) 

1 Mother isiZulu 4/4 (100%) 18/29 (62.1%) 

2 Mother isiXhosa 4/4 (100%) 26/29 (89.7%) 

3 Mother isiXhosa 4/4 (100%) 12/29 (41.4%) 

4 Grandmother Sesotho 4/4 (100%) 24/29 (82.8%) 

5 Mother Northern 

Sotho 

4/4 (100%) 27/29 (93.1%) 

6 Mother isiXhosa 4/4 (100%) 20/29 (69.0%) 

7 Mother isiZulu 4/4 (100%) 29/29 (100%) 

8 Father isiZulu 4/4 (100%) 27/29 (93.1%) 

9 Mother isiZulu 3/4 (75%) 25/29 (86.2%) 

10 Mother Northern 

Sotho 

4/4 (100%) 17/29 (58.6%) 

11 Mother Setswana 2/4 (50%) 6/29 (20.7%) 

12 Mother Xitsonga 4/4 (100%) 29/29 (100%) 

13 Father isiZulu 4/4 (100%) 23/29 (79.3%) 

14 Mother isiZulu 4/4 (100%) 25/29 (86.2%) 
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       A. Question 1: Normal fertilisation                   B. Question 2: Normal karyotype              C. Question 3: Non-disjunction in egg/sperm 

 

                      D. Question 4: Karyotype depicting Down syndrome                              E. Question 5: The term “Trisomy 21” 

                  

Figure 1 Pie charts illustrating the proportion of respondents who correctly/incorrectly recalled 

and described the diagrams/terms in the questionnaire (Appendix C) 

Overall, participants scored fairly well. Question 1 (normal fertilisation) was the best answered 

question with an average score of 88.3% correct answers. Question 4 (Trisomy 21) was the poorest 

answered, with an average of 47.5% correct answers (Figure 1). 

Table 3 lists the recommended words that participants would use in their own home languages to 

describe the selected genetic terms. There were suggestions for all seven genetic terms in isiZulu, 

but there was only one suggestion in Setswana. 

 

 

88.3%

11.7%

Correct Incorrect

70%

30%

Correct Incorrect

77.1%

22.9%

Correct Incorrect

73.3%

26.7%

Correct Incorrect

47.5%

52.5%

Correct Incorrect
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Table 3 Participant-recommended words for genetic terms 

 

 Recommended term 

English term isiXhosa isiZulu Sotho Northern 

Sotho 

Setswana Xitsonga 

Genetics “Ingcambu”  “Amagenetics” - - - - 

Chromosome  - “Amachromosome” - - - “Tikromozoni” 

Gene - “Izakha umzimba”/ 

“insosha” 

“Peu” “Taelo” - - 

Sperm “Mafinyela” “Umqhikizo ka 

baba” 

“Lero” “Moroto o 

mogolo”  

- “Mbewu”  

Egg “Iqanda” “Qanda”/ “Iqanda” “Mahe” “Mae” “Lee” “Tandza” 

Cell “Zicells”  “Isicubu” - “Ditho tsa 

mmele” 

- - 

Inherited/ 

inheritance  

“Lifa” “Ifa”/ “lefa”/ 

“amafa”/ “ufuzo” 

- “Lefa” - “Ku tekela” 

 

 

Tables 4a and 4b provide a list of some of the explanations/analogies that participants suggested 

for some genetic terms (more explanations/analogies see Appendix D). Generally, as seen in Table 

3, participants volunteered words for “egg” and “sperm” as opposed to explanations/analogies. As 

with the recommended genetic words (Table 3), explanations/analogies were suggested for all 

genetic terms in isiZulu, but for only one term in Setswana; genetics. 
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Table 4a Analogies/explanations used to describe genetic terminology for the Nguni-Tsonga 

languages 

 

Nguni-Tsonga languages 

 IsiXhosa  IsiZulu Xitsonga 

English term Explanation/ 

analogy  

English 

translation  

Explanation/ 

analogy 

English 

translation  

Explanation/ 

analogy   

English translation  

Genetics  “Impumulo 

yakhe ifana ne 

ka makhulu” 

 

Child’s nose 

resembles that 

of her 

grandmother  

 

“Indlela 

omzimba 

usebenza 

ngawo” 

 

This is how the 

body functions 

 

“Swikulelwa/swik

uriswa leswi 

endlaka leswaku 

munhu a vana na 

xivumbeko xo 

kari – ku fana no 

tekela swirho swa 

vatswari” 

Things that help one 

grow and determine 

how a person will 

look. Like having 

some features 

looking like that of 

the parents 

Gene  “Izinto ozi 

thata ku baba 

no mama, 

zidibene” 

Combination of 

things from 

mother and 

father 

“Yinto e ku 

chaza ubu 

wena” 

Something that 

explains who you 

are 

- - 

Chromosome  “Umuntu one 

Down 

syndrome uba 

ne 

chromosome 

ezininzi; 

ekwakheni 

komzimba 

wakhe” 

A person with 

Down syndrome 

has more 

chromosomes 

which make up 

their body  

“Amachromoso

mes yiwo asi 

tshengisayo 

ukuthi 

umntwana/umun

tu u phila ne 

Down syndrome 

no ma qha” 

Chromosomes 

show us whether a 

person or a baby is 

living with a 

diagnosis of Down 

syndrome or not 

“Swilo leswi 

vumbaka munhu” 

Things that make up 

a person 

Inherited/ 

Inheritance 

“Fumaneka 

ebazalini” 

Inherited from 

parents 

“Ufuzo aluthole 

ku mzali wakhe” 

 

Inheritance from 

their parent 

 

“Ku tekela – 

utekele kokwana 

wakwe” 

Looking like 

grandparents 

 

  

Table 4b Analogies/explanations used to describe genetic terminology for the Sotho-Makua-

Venda languages 

Sotho-Makua-Venda languages 

 Sesotho Setswana  Northern Sotho 

English term Explanation/ 

analogy  

English 

translation  

Explanation/ 

analogy  

English 

translation  

Explanation/ 

analogy  

English 

translation  

Genetics   “Ntho e leng 

mmeleng wa 

rona, e re botsa 

gore nwana a 

hole joang”  

Parts of the body 

which instruct the 

baby on how to 

grow 

“Lebua ka bana 

ba sa phelang 

hantle” 

Genetic condition  - - 

Gene  - - - - “Taelo ya mahlo, 

taelo ya letlalo” 

Instruction for 

eyes, instruction 

for skin  

Chromosome  - - - - “Seela sa mme le 

ntate ka nako ya 

thobalano 

dihlakane” 

Parts of both 

parents that are 

involved in 

ferlitisation 

Inherited/ 

inheritance  

“Di ntho tse a di 

fumanang ho 

batswadi ba 

hae” 

Things that you 

get from your 

parents  

- - “Otšia karolo ya 

mma le ntate, tša 

hlakana” 

Inheriting the 

combined 

characteristics of 

the parents 
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Lastly, participants also volunteered names they had heard used in their communities to refer to 

people with Down syndrome (Table 5). Most of these names/terms were provided by isiZulu-

speaking individuals, there was only one name/term in Sesotho, and most had negative 

connotations. 

Table 5 Names/terms used to refer to people with Down syndrome in local communities 

 

Names/terms used to describe Down 

syndrome in communities 

Language  English translation 

“Idhomu” Xitsonga A stupid child 

“Xa penga”  Xitsonga Crazy child 

“Wa gafa”  Northern Sotho Crazy child 
“Isidalwa”  IsiZulu Different child  

“Bo Takalani” isiZulu Named after Takalani school for 

the intellectually disabled  

“Mashorty-shorty”  Sesotho Short child  

“Bana ba sa itakanelang”  Northern Sotho Abnormal child 

“Ukukhubazeka” isiZulu Disabled child 
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Discussion 

This was the first study to report on recall and understanding of genetic concepts in a South African 

setting. Overall, participants obtained a fairly high average score of 22/29 (75.9%) for the 

questionnaire, indicating good recall and understanding. This suggests that the genetic counselling 

sessions were informative and added to the participants’ knowledge about their children’s 

condition. Similarly, enhanced knowledge on genetics was reported by Seidenfeld et al. (1981) in 

mothers of children with Down syndrome who had received genetic counselling in Indiana.  

Most participants (11/14, 78.6%) were mothers of children with Down syndrome, and only two 

fathers participated in the study (Table 2). This is common in our setting where most of our 

counsellees are mothers of children with genetic conditions. Amato (1998) suggested that this 

might be because fathers are primarily viewed as financial providers and disciplinarians as opposed 

to primary caregivers attending clinic visits. In addition, the observed low attendance by fathers to 

genetic counselling clinics could be explained by the fact that South Africa has a high rate of absent 

fathers; with nearly 50% children living without daily contact with their fathers (Mavungu et al., 

2013).  

Overall, most participants were able to answer questions correctly (Figure 1).  However, it is 

important to take note that the study sample could be slightly biased in terms of educational 

attainment. Some participants (5/14, 35.7%) had attained a tertiary education (university and 

technical training), which is far higher than the 5.3% reported by Statistics South Africa for the 

Gauteng province (Statistics South Africa, 2019). One question that participants seemed to have 

some difficulty answering was Question 5 (“what does Trisomy 21 mean?”) where an average 

score of 47.5% was obtained. This low score attests to the complexity of genetic terms. Language 

differences between genetic counsellors and counsellees may be the reason for this, highlighting 

the need for African words to describe genetic terms.  

Twelve of the participants (12/14, 85.7%) were able to name all clinical features of Down 

syndrome across the four domains (Table 2). A similar finding was reported by Morris et al. 

(2015), where most mothers of children with genetic conditions, including Down syndrome, were 

able to explain the basic clinical features post-genetic counselling. The ability of participants to 

explain clinical features could be because they are pointed out in a genetic counselling session, 



  

16 
 

allowing parents to recognise the diagnosis as a real and tangible entity, which enhances 

understanding. 

The median (interquartile range) age of children with Down syndrome in the study was 9 (7-14) 

months, indicating that parents/guardians sought, or were referred to, genetic counselling in the 

early infancy period. This result suggests that literate people (as is the study sample) are more 

likely to seek healthcare services, a finding reported by others (Bowling et al., 2008; Christensen 

et al., 2010).  The timing at which genetic counselling is provided is important; providing early 

genetic counselling may help alleviate the anxiety many parents face when receiving a genetic 

diagnosis in their child. Receiving genetic counselling soon after an affected child’s birth, provides 

support to parents and addresses their immediate concerns. Furthermore, it may also allow parents 

to gain some sense of control (Morris et al., 2015). This study has shown that providing early 

diagnosis and genetic counselling facilitates good recall and understanding of a given genetic 

condition. 

The majority of participants identified as isiZulu-speaking (6/14, 42.9%), which is in keeping with 

the demographics of the Gauteng province; isiZulu is the most commonly spoken African language 

in Gauteng (Statistics South Africa, 2019). Participants were able to provide vernacular terms 

and/or explanations/analogies that they would use to describe some of the proposed genetic terms 

(Table 3, Table 4a, Table 4b and Appendix D). Supporting analogies have been reported to 

facilitate better understanding of complex genetic terms (Uhlmann et al., 2009). Across all the 

languages, except Setswana, there were words to describe “egg” and “sperm”. In Xitsonga and 

isiZulu, there were words for “chromosome”, however, these were words borrowed from English; 

“tikromozoni” and “amachromosome”, respectively. The concept of borrowing words from other 

developed languages, such as English, has been documented to be common in indigenous South 

African languages (Mafela, 2010). The concept of word-borrowing is also seen in the suggested 

word for “genetics” in isiZulu, “amagenetics” and the suggested word for “cell”, “zicells” in 

isiXhosa (Table 3). This illustrates that language is not static; it evolves and people adopt and 

adapt words in their everyday life to allow for better communication (Mafela, 2010). 

Generally, isiZulu speakers provided descriptive words for all the genetic terms and volunteered 

explanations/analogies to describe them compared to the other ethno-linguistic groups (Table 3, 

Table 4a and Table 4b). It may be that isiZulu is a more flexible and evolving language. However, 
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it is important to note that 6/14 (42.9%) of the study sample were isiZulu speakers which may have 

biased the results. As English is the second most spoken language after isiZulu in Gauteng, it is 

likely that the two languages influence each other (Kadt, 2009; Statistics South Africa, 2019).  

Overall, the terms listed by participants to describe Down syndrome had negative connotations; 

“idhomu” translating into “stupid child”, and “wa gafa” which translates into “crazy child” (Table 

5). The held beliefs that genetic conditions are due to punishment from ancestors or a result from 

witchcraft practices, as well as the noticeable intellectual disability in people with Down 

syndrome, may account for the negative associations (Phatoli et al., 2015). Given the 

misperceptions of the condition, it can be challenging when parents of the affected child have to 

explain the condition to other family members, as well as their community. Ensuring a good 

understanding of the cause of the condition and having the vocabulary to explain it to others is 

essential. Therefore, genetic counsellors should instill confidence in their counsellees and provide 

them with accurate information so that they are able educate others about Down syndrome. In 

addition, it is very important that genetic counsellors in South Africa, together with African 

communities, work towards raising awareness around genetic conditions.  

The results from this novel study add to the literature on genetic literacy amongst African 

individuals. The newly acquired language concepts can be circulated to the South African genetic 

counselling community to assist in their sessions with counsellees. Both counsellees and genetic 

counsellors can work together to further advance the genetic vocabulary. 

One of the main limitations to this study was the small sample size (n = 14), and as a result only 

six ethno-linguistic groups were included. Furthermore, due to the small sample size, linear and 

logistic regression analyses could not be performed and as a result it could not be determined if 

there was any association between demographic variables and the questionnaire score. In addition, 

the questionnaire used to collect data has not yet been validated. Since the research was conducted 

immediately post-genetic counselling, the study could also be affected by recall bias (Althubaiti, 

2016). Therefore, future studies could evaluate recall and understanding after a longer period of 

time post-genetic counselling. In addition, assessing participants’ knowledge prior to and after 

genetic counselling, would be another interesting study.  
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The results of this study could be used to start developing an extensive South African-specific 

multilingual dictionary or translation tool that can be used by genetic counsellors which could 

facilitate a better understanding of genetic concepts amongst African patients. 
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Appendix B: Ethics certificate  
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Appendix C: Questionnaire  

 

 

 

 

 

Questionnaire 

 

Visit date: _______________        

 

SECTION 1 

 

Demography  

1.1 Age of participant (years):    

 

1.2 Relationship to child with Down syndrome: 

Mother   Father  

Other ____________________________ 

 

1.3 Marital status:  

Single      Widowed       

  

  

Assessing patient recall, understanding, and vocabulary of 

genetic concepts, in a South African setting 
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Married/Cohabiting   Separated/Divorced   

 

1.4 Total number of years of formal education:  

1.5 Highest level of education attended:  

No school attended    Professional/technical training  

Primary     University         

Secondary   

1.6 Did the participant study biology/life sciences?  

Yes    No  

 

1.6.1 If Yes, Where? ________________________________ 

 

1.7 What is the participant’s occupation? 

_____________________________________________________________________ 

 

1.8 Does the participant’s household have or own any of the following: (tick all that apply)   
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Electricity    Cell phone    Bicycle 

Radio     Personal computer  Motorcycle 

Television    Farm animals   Car/truck/tractor  

Refrigerator    Agricultural land  

  

1.9 What is the participant’s first language? 

Tsonga     Sotho   Venda 

Ndebele    Swati   Xhosa 

Zulu     Tswana  Northern Sotho 

Other: _______________________________  
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SECTION 2  

            

Genetic recall and understanding 

2.1 Referring to Picture A, did you see this during the genetic counselling session? 

Yes    No  

2.1.1 If yes, explain what you understood about picture A?  

Expected answers          Tick if mentioned              Score                        

Egg            [1] 

Sperm         [1] 

23 chromosomes from mother      [1] 

23 chromosomes from father      [1] 

Normal fertilisation       [1] 

46 chromosomes in baby      [1] 

 

Notes:________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

__________________________________________________________________ 

 

 

        Question 2.1 score 

 

  

 

 

 

 

/6 
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2.2 Referring to Picture B, did you see this during the genetic counselling session?  

Yes    No   

 

2.2.1 If yes, what is it? 

  

Expected answer     Tick if mentioned      Score 

     

A picture of chromosomes/genetic information        [1] 

 

2.2.2 How many of these structures (chromosomes) are we meant to have?  

 

Expected answer                                                        Tick if mentioned      Score      

           

46             [1] 

 

2.2.3 Where do these structures (chromosomes) come from?  

 

Expected answer     Tick if mentioned     Score 

 

From our father and mother       [1] 

 

 2.2.4    How many of these structures (chromosomes) do we get from each parent? 

   

  Expected answer     Tick if mentioned      Score 

 

23 from each parent/half from each parent   [1] 

 

2.2.5   What do these structures (chromosomes) do? 
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Expected answer      Tick if mentioned      Score 

   

They instruct our bodies how to look and function   [1] 

 

Notes:________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

__________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Question 2.2 score 

 

 

 

 

/5 
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2.3 Referring to Picture C, did you see this during the genetic counselling session?  

Yes   No 

2.3.1 If yes, what do you understand about the picture?  

 

Expected answers              Tick if mentioned      Score 

Egg         [1] 

Sperm         [1] 

Extra chromosome/information in the egg    [1] 

23 chromosomes from father      [1] 

24 chromosomes from mother      [1] 

Fertilisation        [1] 

Baby with 47 chromosomes      [1] 

 

Notes:________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

__________________________________________________________________ 

 

 

        Question 2.3 score 

 

 

 

  

 

 

/7 
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2.4 Referring to Picture D, did you see this during the genetic counselling session?  

Yes     No 

2.4.1 If yes, what is different about this picture compared Picture B? 

 

Expected answers      Tick if mentioned      Score 

     

Extra chromosome 21      [1] 

47 chromosomes in total                  [1] 

2.4.2 What does this cause?  

 Expected answer      Tick if mentioned      Score 

Down syndrome        [1] 

 

Notes:________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

__________________________________________________________________ 

 

 

        Question 2.4 score 

 

 

 

  

/3 
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2.5 Referring to Picture E, did you see/hear this word during the genetic counselling 

session?  

Yes    No   

2.5.1 If yes, what does Trisomy 21 mean?  

Expected answers     Tick if mentioned  Score 

         Tri = 3 copies        [1] 

         Somy = chromosomes      [1] 

21 = chromosome number 21     [1] 

 

2.5.2 What is another name for Trisomy 21?  

Expected answer    Tick if mentioned     Score 

 

Down syndrome       [1] 

 

Notes:________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

__________________________________________________________________ 

 

 

 

 

          Question 2.5 score 

 

 

  

/4 
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2.6 What does Down syndrome cause? 

(Write down what clinical symptoms or features the participant lists) 

Delayed milestones        [1] 

________________________________________________________________________

__________________________________________________________________ 

Facial features        [1] 

________________________________________________________________________

__________________________________________________________________ 

Cardiac problems        [1] 

________________________________________________________________________

__________________________________________________________________ 

Intelletual disability       [1] 

________________________________________________________________________

__________________________________________________________________ 

Notes:________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

__________________________________________________________________ 

 

 

 

         Question 2.6 score 

 

 

 

 

/4 
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SECTION 3 

Genetic vocabulary  

3.1 In your own home language, what words would you use for the following genetic 

words:  

3.1.1 Genetics 

 _____________________________________________________________________

 _____________________________________________________________________ 

3.1.2 Chromosomes  

________________________________________________________________________

__________________________________________________________________ 

3.1.3 Gene 

________________________________________________________________________

__________________________________________________________________ 

3.1.4 Sperm 

________________________________________________________________________

__________________________________________________________________ 

3.1.5 Egg 

________________________________________________________________________

__________________________________________________________________ 

3.1.6 Cell 

________________________________________________________________________

__________________________________________________________________ 

3.1.7 Inherited/inheritance 

________________________________________________________________________

__________________________________________________________________ 
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3.2 What names do your community use for people with Down syndrome? 

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

46 
 

Picture A 

  

 

 

 

 

 

 

 

 

 

 

 

23 23 

46 
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Picture 
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Picture C 
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Picture D 
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Picture E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Trisomy 21 
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Appendix D: List of explanations/analogies  

Appendix B 

English genetic term  isiXhosa analogies  English translation  

Genetics  “Impumulo yakhe ifana ne ka makhulu” 

 

“Yinto e hlanganisa amaqanda ka mama no 

baba ma ni senza umntwana” 

Child’s nose resembles that of her 

grandmother  

Directs the combination of the egg 

and sperm during fertilisation 

Chromosome  “Umuntu one Down syndrome uba ne 

chromosome ezininzi; ekwakheni komzimba 

wakhe” 

A person with Down syndrome has 

more chromosomes which make up 

their body  

Gene  “Izinto ozi thata ku baba no mama, zidibene” 

 

“Kufanele afane na bani umntwana? Ingabe 

umntwana une colour ka mama kanye e ka 

tata?” 

Combination of things from mother 

and father 

Who should the child look like? 

Does the child have mother or 

father’s complexion? 

Sperm  “Lento eyenza ukuthi umama a khulelwe” Something which impregnates a 

woman  

Inherited/inheritance “Fumaneka ebazalini” Inherited from parents 

 

English genetic term  isiZulu analogies  English translation  

Genetics  “Indalo yo kwakhiwa komzimba womuntu 

ngokwe mvelo yakhe ukusuka ku bazali” 

 

“Indlela umzimba osebenza ngawo” 

 

“Indlela izitho zomzimba ezisebenza ngayo, 

uma umuntu esakhula/esakheka” 

 

“Indlela yokwakheka kwezitho zomuntu, 

kusukela eseyihlule, kuze kube aphelele” 

 

“Amagenetics a sebenza ngo kuthi a lawule 

umzimba u kuthi usebenze kanjani” 

How the human body is formed, 

directed by parental origin 

 

This is how the body functions 

 

This is how parts of the body work 

together from formation and tells 

the body how to grow 

How a person is made, and how 

they grow up to be a whole being  

 

Controls how the body should work 

Chromosome  “Kulapho ku hlangana khona amachromosome 

abazali bobabili ukuthi zakhe amachromosome 

okwakha  umntwana” 

 

“Lezi zinto noma lezizicubu ezenza umuntu 

ziningi kanti zihlukene, ukuhlukana kwazo ku 

bizwa ngo kuthi amachromosomes”  

 

“Amachromosomes yiwo asi tshengisayo ukuthi 

umntwana/umuntu u phila ne Down syndrome 

no ma qha”  

Parents give their chromosomes and 

these chromosomes make up the 

baby 

 

These are different things that make 

up a person and there is a number 

of them, they are called 

chromosomes 

Chromosomes show us whether a 

person or a baby is living with a 

diagnosis of Down syndrome or not 

Gene  “Leso sitho (ufuzo) esitshela umzimba ukuthi 

usebenza kanjani nokuthi ube njani” 

 

“Yinto e ku chaza ubu wena” 

Part of the body which instructs it 

on how to work and look 

 

Something that explains who you 

are  

Sperm  “Isidoda sikababa esenza kube khona umtwana 

kumama” 

 

Part of a man responsible for 

making a baby 
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“Yinto evela ku baba yiya eqandeni lika mama 

yiyo eyenza umtwana” 

Something that comes from the 

father and goes into mother’s egg to 

make a baby 

Egg “Iqanda likamama lokwakha umtwana” 

 

“Iqanda yinto eyenza umama abe no mntwana” 

Mother’s egg involved in the 

formation of a baby 

Mother’s egg involved in the 

formation of a baby 

Cell  “Izinhlavana ezakha umzimba” 

 

“Izitho ezingaphakathi komzimba” 

 

“Yinto esinayo emzimbeni wethu” 

Small particles that build a body 

 

Things found inside the body 

 

Constitutes the body 

Inherited/inheritance “Ufuzo aluthole ku mzali wakhe” 

 

“Ukuba nentsoosha ephuma kubazali bobabili” 

 

“Ukuhlangana kwe sperm sika baba neqanda 

lika mama”  

Inheritance from their parent 

 

Resembling both parents  

 

When the sperm and egg come 

together  

 

English genetic term  Xitsonga analogies  English translation  

Genetics  “Swikulelwa/swikuriswa leswi endlaka 

leswaku munhu a vana na xivumbeko xo kari – 

ku fana no tekela swirho swa vatswari” 

Things that help one grow and 

determine how a person will look. 

Like having some features looking 

like that of the parents 

Chromosome  “Swilo leswi vumbaka munhu” Things that make up a person 

Inherited/inheritance “Ku tekela – utekele kokwana wakwe” Looking like grandparents 

 

English genetic term  Setswana analogies  English translation  

Genetics  “Lebua ka bana ba sa phelang 

hantle” 

Genetic condition  

Sperm  “Meetsi/moroto o dirang ngwana” It is like water that is involved in 

making a baby 

 

English genetic term  Sesotho analogies  English translation  

Genetics  “Ntho e leng mmeleng wa rona, e re botsa 

gore nwana a hole joang” 

Parts of the body which instruct the 

baby on how to grow 

Cell  “Misifa e kopanyang marapo le nama” Like muscle which connects the 

bones and skin  

Inherited/inheritance “Di ntho tse a di fumanang ho batswadi ba 

hae” 

Things that you get from your 

parents  

 

English genetic term  Northern Sotho analogies  English translation  

Chromosome  “Seela sa mme le ntate ka nako ya thobalano 

dihlakane” 

Parts of both parents that are 

involved in ferlitisation 

Gene  “Taelo ya mahlo, taelo ya letlalo” Instruction for eyes, instruction for 

skin   

Inherited/inheritance “Otšia karolo ya mma le ntate, tša hlakana” Inheriting the combined 

characteristics of the parents 
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Appendix E: Turn-it-in report 
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Appendix F: Approved protocol 
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1. Literature Review 

 

1.1 The importance of language in healthcare communication  

Effective communication is required to facilitate successful outcomes between a patient with 

chronic diseases and a healthcare provider (Kaplan et al., 1989). Language barrier can lead to 

miscommunication which may subsequently add to the patients’ anxiety, uncertainty, emotional 

stress, and dissatisfaction about offered health services. Inequities inherent to social dynamics 

between the patient and healthcare provider can also lead to miscommunication (Meuter et al., 

2015).  

The South African population is a mixture of different ethnic groups, thus a major barrier towards 

effective healthcare communication is bound to arise when the patient and the healthcare provider 

do not share the same first language. As English is the preferred language of healthcare providers, 

more than 80% of medical communication in South Africa (SA) occurs across language and 

cultural barriers (Penn, 2007). 

1.2. Health literacy 

Health literacy is described as having the motivation and skill to gain access to, understand, and 

use information in ways that promote and maintain good health (World Health Organization, 1998; 

Kickbusch, 2001). The entire healthcare system works with the assumption that all patients have 

an understanding of complex written and spoken information (Graham and Brookey, 2008). 

1.2.1 Genetic literacy  

The Institute of Medicine and the Agency for Healthcare Research and Quality in the United 

Kingdom have further broadened the concept of health literacy into Genetic Literacy. This refers 

to both sufficient knowledge and understanding of genetic principles in order for one to make 

personal life-sustaining decisions as well as allow effective participation in social decisions on 

genetic issues (Bowling et al., 2008). No studies have been performed in a South African setting 

that assess the level of patients’ or public genetic literacy, although there have been such studies 

conducted in non-African countries (Molster et al., 2009; Haga et al., 2013).   

A study by Christensen et al. (2010) examining the understanding of basic genetics in black and 

white women in the United States, highlighted a high prevalence of approximately 75% of  

misunderstanding with regards to genetics. A quantitative study conducted to explore the public 
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understanding of basic genetic concepts amongst Americans, reported that although there is 

conversational familiarity with genetic terms amongst many Americans, there were frustrations or 

hesitations when they had to explain the inheritance, function, and location of genes (Lanie et al., 

2004). 

Lillie et al. (2007) found that individuals with lower health literacy levels had an overall lower 

recall of information and a low preference for active participation to make decisions after they had 

read written information about a given genomic test. It is therefore suggested that those with 

limited health literacy may understand less from written and oral communication regarding 

genomic information, and may engage less in discussing the information with healthcare providers 

(Kaphingst et al., 2016). 

There are limited studies that have been performed to evaluate recall of information after genetic 

counselling. A study by Somer et al. (1988), reported that 80% of consellees had an adequate 

knowledge regarding the mode of inheritance and 74% regarding the recurrence risk of the 

condition in their families. 

Given the public misunderstanding of genetic concepts and low literacy levels, healthcare 

providers specialised in genetics, such as genetic counsellors, are needed to communicate, educate 

and explain genetic information regarding health and disease to individuals with varying levels of 

health and genetic literacy (Ormond et al., 2018). 

1.3. Genetic counselling 

Genetic counsellors are registered medical professionals trained at a Masters degree level, who 

specialise in the field of clinical genetics (Kromberg et al., 2013). 

The Genetic Counselling Definition Task Force of the National Society of Genetic Counsellors 

define genetic counselling as “the process of helping people understand and adapt to medical, 

psychological and familial implications of genetic contributions to disease” (Resta et al., 2006). 

The role of genetic counsellors is to help educate individuals about genetics in a meaningful way, 

to assist them in understanding the medical facts, hereditary nature and risks of the condition. In 

addition, genetic counsellors provide emotional and psychological support to families that are 

either affected by, or at risk of, inherited conditions so that they may adapt to the condition 

(Biesecker and Peters, 2001). 
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1.3.1. Universal words used in genetic counselling 

There are common words that are used during genetic counselling sessions which include “cell”, 

“chromosomes”, “DNA”, “gene”, “genetics”, “sperm”, “egg”, “karyotype”, “inheritance” or 

“heredity, and “non-disjunction”. Supporting analogies, drawings and pictures are often used to 

describe these terms as there is a lack of African words for them (Uhlmann et al., 2009).  

Loebner (2013), argues that one cannot understand what a word means when they either hear or 

see that word for the first time. This is the case with many African patients as there are no words 

that exist for genetic concepts in African languages which can impede their understanding of 

genetics and may be worsened if one’s level of education and literacy is low. Other countries 

experience similar problems; the German, French and Spanish languages lack words for genetic 

terms. A study was therefore conducted to design a multilingual dictionary for genetic terms 

(Cuéllar Lázaro et al., 2014). 

Lack of basic understanding in genetics can have important consequences such as distorting an 

individual’s risk perception and willingness to pursue services like genetic counselling and seeking 

genetic testing (Christensen et al., 2010). The authors argue that an individual needs to understand 

genetics in order to make informed health decisions, manage and prevent disease. 

Genetic counsellors counsel on a wide range of conditions including but not limited to, single-

gene disorders (for example, Huntington disease, cystic fibrosis, neurofibromatosis), multifactorial 

conditions, and chromosomal disorders (for example,  Trisomy 13, Trisomy 18 and Down 

syndrome) (Skirton et al., 2015). 

1.4. Down syndrome 

Down syndrome (DS), also called Trisomy 21, is the most common chromosomal disorder in 

South Africa and has an approximate birth prevalence of 1/500 live births (Christianson et al., 

2005).  Down syndrome is the most common genetic cause of intellectual disability (Mazurek and 

Wyka, 2015).  

Down syndrome is therefore a frequent condition that a genetic counsellor encounters in genetic 

clinics (Sheets et al., 2011).  In 2018, the Division of Human Genetics; Clinical and Counselling 

Section at the National Health Laboratory Service (NHLS) & the University of the Witwatersrand 

(WITS), Johannesburg, saw 104 patients with DS from January to December at their clinics at two 
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academic hosptitals; Chris Hani Baragwanath Academic Hospital (CHBAH) and Charlotte 

Maxeke Johannesburg Academic Hospital (CMJAH).  

1.4.1 Genetics of Down syndrome 

Down syndrome results from an overexpression of chromosome 21 in cells; there are three copies 

of the chromosome instead of the normal complement of two (Mazurek and Wyka, 2015). The 

high birth prevalence of DS in developing countries can be ascribed to high proportion of women 

who are of advanced maternal age (more than 35 years) when falling pregnant (Christianson et al., 

2005), although there are many other younger women also at risk of  having children with DS 

(Agopian et al., 2012). 

Non-disjunction trisomy 21 accounts for 90-95% cases of DS; it results from failure of 

chromosome 21 to separate during spermatogenesis or oogenesis. In 95% of the cases, it occurs in 

the oocytes resulting in a total of 47 chromosomes after fertilisation (Mazurek and Wyka, 2015). 

1.4.2 Clinical features of Down syndrome 

Down syndrome individuals have variable phenotypes, there are some features that are common; 

congenital hypotonia, epicanthic folds, flattened nasal bridge, upward slanting palpebral fissures, 

small ears, excessive skin at the back of the neck, single transverse palmar creases and low set 

ears. All children with DS have some degree of intellectual disability ranging from mild (IQ of 50-

70) to severe (IQ of 20-30) (Bull, 2011).  

1.4.3 Genetic counselling for Down syndrome. 

Genetic counselling is indicated for families of an individual with DS (Micheletto et al., 2013). 

The models in which the process of genetic counselling is delivered varies around the world, 

however, they are all based on standard practices and principles (Micheletto et al., 2013). 

Genetic counselling for DS in the Division of Human Genetics, Clinical and Counselling section, 

at the NHLS & WITS would typically involve the following: 

 Taking a family history from the counsellee (usually the parents or a parent of the child). 

 Taking medical and pregnancy history and also enquiring about development of the child.  

 Information-giving about DS. The counsellor explains how DS may have arisen in the 

child. This involves the counsellor demonstrating fertilisation using illustrations (drawing 

the egg and sperm cell with the extra chromosome 21 in either cell) as he/she explains the 
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cause to the counselee (Appendix A). It also involves the use of both the normal karyotype 

and DS karyotype to help the counselee visualise the extra chromosome 21 (Appendices B 

& C). The counsellor will also provide information about the phenotype of the condition. 

 Risk analysis. Discussing with the counsellee about the recurrent risk, management and 

prenatal testing of the condition. 

 Referrals to all the clinics indicated for management of DS including ophthalmology, 

cardiology, audiology, speech therapy and occupational therapy/physiotherapy. The 

counsellee is also referred to the DS support group. 

 

2. Motivation for research  

There are no studies that have been performed to assess genetic recall and understanding of the 

public or patients in a South African setting. There are also no African words that exist for genetic 

terms and concepts thus making it difficult when genetic counsellors explain these to counsellees 

in a genetic counselling session. 

3. Study aims and objectives  

3.1 Aims 

The aims of this study are to assess the ability of counsellees to recall and understand the genetic 

concepts discussed with them in a genetic counselling session for DS, and to develop a suitable 

South African-specific genetic vocabulary.  

3.2 Objectives  

1. To assess counsellees’ recall and understanding of genetic language and symbols used 

during genetic counselling sessions for DS. 

2. To determine what words counsellees would use in their own home languages to describe 

the genetic concepts discussed in a genetic counselling session. 

4. Methodology  

4.1 Research design and tool  

This will be a quantitative, cross sectional study, which will involve participants answering a 

researcher-administered questionnaire. Due to a lack of similar studies to this particular one, the 

researcher has developed and designed his own questionnaire. To ensure that this questionnaire is 

reliable, it will be piloted on some of the staff members at the Division of Human Genetics, at the 
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NHLS & WITS before commencement of the study. The questionnaire focuses on three main 

sections namely; demographics, genetic recall and understanding, and genetic vocabulary 

(Appendix D). Prior the commencement of the study, the researcher will meet with the nine genetic 

counsellors at the NHLS & WITS to standardise and ensure that their consults for DS with 

counsellees are similar regarding the genetic concepts and illustrations used.  

For this particular project, recall and understanding are viewed as a single concept. They are not 

mutually exclusive. The section on genetic recall and understanding has six questions involving 

pictures and other concepts that are shown to the counsellees during their genetic counselling 

sessions. For some of the questions the participants will be shown the pictures to “recall” what 

they are and describe what they “understand” by them. The researcher has a list of likely 

answers/responses that he expects the participants to give; for each answer that the participant gets 

correct a score of 1 point will be awarded to the participant. This section has a total of 29 points. 

As a genetic counselling student, the researcher has been fully trained to be self-aware on how 

patients may pick up on non-verbal cues, facial expressions, and tone of voice. Therefore, the 

researcher will maintain a stance of neutrality when interviewing the participants and hearing their 

responses.   

The section on genetic vocabulary is open ended, the researcher will mention the genetic words 

and terms (Down syndrome, genetics, chromosome, gene, sperm, egg and inherited/inheritance) 

to the participants and ask them what words they would use in their own home language to describe 

them. These words will be compiled into a list which will be shared with genetic counsellors in 

SA for utilization in their genetic counselling sessions. 

4.2 Study participants and sampling  

The study population will comprise of parents/guardians attending genetic counselling at the 

Genetic Clinics of CHBAH and CMJAH, due to a diagnosis of DS in their children or family 

member. The Division of Human Genetics, Clinical and Counselling section, at the NHLS & WITS 

offers genetic counselling services every two weeks at these two state hospitals. 

The parent/guardians of patients with DS will attend their scheduled routine genetic counselling 

appointments and will then be invited to participate in the study thereafter. The researcher will 

approach the individuals after their genetic counselling sessions to explain the study to them and 

to give the information sheet (Appendix E). If the participants agree, they will be asked to sign the 
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consent form (Appendix F) and will be taken to a separate room where the interview will be 

conducted. Due to participants having to stay in the hospital for longer than they normally would, 

refreshments will be provided. 

4.2.1 Inclusion criteria and Exclusion criteria 

The following inclusion and exclusion criteria will be used for this study. Those who meet the 

inclusion criteria will be invited to take part in the study. 

Inclusion criteria Exclusion criteria 

1. Black South African individuals 1. Non-South Africans (due to local language 

concerns). 

2. Participants who can converse fluently in 

English 

2. Participants with children who have other 

genetic diagnoses other than Down 

syndrome. 

3. Participants with a child or relative with 

Down syndrome (the non-disjunction type) 

who have received genetic counselling 

3. Patients who have been counselled in 

languages other than English 

4. Participants that are aged 18 years and 

older. 

4. Patients who have received very basic 

genetic counselling session where genetic 

concepts were not described 

5. New patients who are receiving genetic 

counselling for the first time (not those who 

are seen for follow-up sessions). 

5. Participants with children or relatives with 

translocation or mosaic type of Down 

syndrome  

 

4.3 Sample size  

The Division of Human Genetics, Clinical and Counselling section, NHLS & WITS saw 104 DS 

cases in the year 2018 at CHBAH and CMJAH genetic clinics, on average this amounts to 

approximately nine cases per month. Data collection for this study will be performed over three 

months, this study will therefore aim to recruit between 25 and 30 participants.  
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4.5 Data Analysis  

This study will involve basic descriptive statistics, data will be analysed using STATA version 15. 

Normally distributed continuous variables (e.g age and total number of years of formal studying) 

will be represented as means and standard deviations (SD) whilst those that are not normally 

distributed will be represented as medians and interquartile ranges (IQR). Categorical variables 

(e.g marital status, first languages, and occupation) will be represented as percentages and 

frequencies. The questionnaire score on genetic recall and understanding section will be the 

outcome variable. It will be kept continuous, thus a linear regression model will be performed to 

analyse whether there is an association between participants’ recall and understanding of genetic 

concepts (the questionnaire score) and their demographics. The questionnaire score will also be 

categorised into tertiles (represented as percentages and frequencies), therefore a logistic 

regression model will be performed to assess if there are any associations between the groups and 

participants’ demographics. Each question will be scored to see how many participants got them 

right. The age, sex, education, and occupation of the participant may be confounding variables.  

5. Ethics  

Participation in the study will be voluntary, and withdrawal from the study will be allowed with 

no impact on participants’ or their children’s treatment and management. Consent forms will be 

signed by eligible participants.  

Confidentiality, which refers to nondisclosure of information except to another authorised person, 

will be maintained throughout all the stages of this research by ensuring that only the researchers 

have access to the identifying information and no names will be disclosed. To maintain anonymity 

codes for participants will be used.   

This research protocol will be submitted to Human Research Ethics Committee (Medical) at the 

University of the Witwatersrand on the 7th of February 2019 for ethical approval and clearance. 

Should the researcher feel that the participants will benefit from another genetic counselling 

session a follow-up appointment will be arranged for them where the researcher, a genetic 

counselling student will conduct the session in the participant’s home language as he is fluent in 

four African languages (Xitsonga, Sotho, Sepedi and isiZulu). In a case where the researcher also 

feels that there is distress in any of the participants, referral to senior genetic counsellors will be 

made. 
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6. Timing  

This study will commence as soon as ethical approval and clearance is obtained. 

  

Dec 

2018 

Jan 

2019 

Feb 

2019 

Mar 

2019 

Apr 

2019 

May 

2019 

Jun 

2019 

Jul 

2019 

Literature review  

        

Protocol planning and design 
        

Internal Protocol 

Assessment 

        

Application to Ethics and 

Approval 

        

Protocol Assessment 
        

Data Collection 
        

Data Analysis 
        

Write up and submission 
        

 

7. Funding 

The following funding has been obtained which will cover expenses. 

 National Research Foundation (NRF) student  funding  = R80 000 

 I will apply for the FRC grant. 

 

7.1 Predicted Budget 

Expenses  Estimated Costs 

Printing   

 Questionnaires  

 Information sheets 

 Consent forms 

39c X 395 pages 
=R154.05 
 

Refreshments   

 Biscuits and fruit 
 

(R4.29 X 30) 
 (R30 X 2 
=R188.70 
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Total = R342.75 

 

8. Potential limitations  

 This study will exclude patients who have ben counselled in other languages (only those 

who have been counselled in English will be invited to part in the study).  

 The study will have a small sample size due to time constraints.  

 This study will use a newly developed tool that has not been validated.  
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Appendix B 
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Appendix C 
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Appendix D Questionnaire  

 

 

 

 

 

Questionnaire 

Visit date: _______________        

SECTION 1 

Demography  

1.1 Age of participant (years):    

1.2 Relationship to child with Down syndrome: 

Mother   Father  

Other ____________________________ 

1.3 Marital status:  

Single      Widowed     

Married/Cohabiting   Separated/Divorced   

1.4Total number of years of formal education:  

1.5 Highest level of education attended:  

 

  

 

  

  

  

Assessing patient recall, understanding, and vocabulary of 

genetic concepts, in a South African setting 
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No school attended    Professional/technical training  

Primary     University         

Secondary   

1.6 Did the participant study biology/life sciences?  

Yes    No  

1.6.1 If Yes, Where? ________________________________ 

1.7 What is the participant’s occupation? 

_____________________________________________________________________ 

1.8 Does the participant’s household have or own any of the following: (tick all that apply)   

Electricity    Cell phone    Bicycle 

Radio     Personal computer  Motorcycle 

Television    Farm animals   Car/truck/tractor  

Refrigerator    Agricultural land  

  

1.9 What is the participant’s first language? 

Tsonga     Sotho   Venda 

Ndebele    Swati   Xhosa 
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Zulu     Tswana  Northern Sotho 

Other: _______________________________  
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SECTION 2           

Genetic recall and understanding 

2.1 Referring to Picture A, did you see this during the genetic counselling session? 

Yes    No  

2.1.1 If yes, explain what you understood about picture A?  

Expected answers          Tick if mentioned              Score                        

Egg            [1] 

Sperm         [1] 

23 chromosomes from mother      [1] 

23 chromosomes from father      [1] 

Normal fertilisation       [1] 

46 chromosomes in baby      [1] 

 

Notes:________________________________________________________________________

______________________________________________________________________________  

 

 

 

 

 

        Question 2.1 score 

  

 

 

 

 

/6 
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2.2 Referring to Picture B, did you see this during the genetic counselling session?  

Yes    No   

 

2.2.1 If yes, what is it? 

  

Expected answer     Tick if mentioned      Score 

     

A picture of chromosomes/genetic information        [1] 

 

2.2.2 How many of these structures (chromosomes) are we meant to have?  

 

Expected answer                                                        Tick if mentioned      Score      

           

48             [1] 

 

2.2.3 Where do these structures (chromosomes) come from?  

 

Expected answer     Tick if mentioned     Score 

 

From our father and mother       [1] 

 

 2.2.4    How many of these structures (chromosomes) do we get from each parent? 

   

  Expected answer     Tick if mentioned      Score 

 

23 from each parent/half from each parent   [1] 
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2.2.5   What do these structures (chromosomes) do? 

 

Expected answer      Tick if mentioned      Score 

   

They instruct our bodies how to look and function   [1] 

 

Notes:________________________________________________________________________

______________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Question 2.2 score 

 

 

/5 
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2.3 Referring to Picture C, did you see this during the genetic counselling session?  

Yes   No 

2.3.1 If yes, what do you understand about the picture?  

 

Expected answers              Tick if mentioned      Score 

Egg         [1] 

Sperm         [1] 

Extra chromosome/information in the egg    [1] 

23 chromosomes from father      [1] 

24 chromosomes from mother      [1] 

Fertilisation        [1] 

Baby with 47 chromosomes      [1] 

 

Notes:________________________________________________________________________

______________________________________________________________________________ 

 

 

  

 

 

 

       Question 2.3 score 

  

 

 

/7 
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2.4 Referring to Picture D, did you see this during the genetic counselling session?  

Yes     No 

2.4.1 If yes, what is different about this picture compared Picture B? 

 

Expected answers      Tick if mentioned      Score 

     

Extra chromosome 21      [1] 

49 chromosomes in total                  [1] 

2.4.2 What does this cause?  

 Expected answer      Tick if mentioned      Score 

Down syndrome        [1] 

 

Notes:________________________________________________________________________

______________________________________________________________________________ 

        Question 2.4 score 

 

 

 

 

 

  

/3 
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2.5 Referring to Picture E, did you see/hear this word during the genetic counselling 

session?  

Yes    No   

2.5.1 If yes, what does Trisomy 21 mean?  

Expected answers     Tick if mentioned  Score 

         Tri = 3 copies        [1] 

         Somy = chromosomes      [1] 

21 = chromosome number 21     [1] 

 

2.5.2 What is another name for Trisomy 21?  

Expected answer    Tick if mentioned     Score 

 

Down syndrome       [1] 

 

Notes:________________________________________________________________________

______________________________________________________________________________  

 

          Question 2.5 score 

 

 

 

 

 

 

  

/4 
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2.6 What does Down syndrome cause? 

(Write down what clinical symptoms or features the participant lists) 

Delayed milestones        [1] 

________________________________________________________________________

__________________________________________________________________ 

Facial features        [1] 

________________________________________________________________________

__________________________________________________________________ 

Cardiac problems        [1] 

________________________________________________________________________

__________________________________________________________________ 

Intelletual disability       [1] 

________________________________________________________________________

__________________________________________________________________ 

Notes:________________________________________________________________________

_____________________________________________________________________________ 

  

 

 

 

          Question 2.6 score 

 

 

 

 

/4 
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SECTION 3 

Genetic vocabulary  

3.3 In your own home language, what words would you use for the following genetic 

words:  

3.3.1 Genetics 

 _____________________________________________________________________

 _____________________________________________________________________ 

3.3.2 Chromosomes  

________________________________________________________________________

__________________________________________________________________ 

3.3.3 Gene 

________________________________________________________________________

__________________________________________________________________ 

3.3.4 Sperm 

________________________________________________________________________

__________________________________________________________________ 

3.3.5 Egg 

________________________________________________________________________

__________________________________________________________________ 

3.3.6 Cell 

________________________________________________________________________

__________________________________________________________________ 

3.3.7 Inherited/inheritance 

________________________________________________________________________

__________________________________________________________________ 
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3.4 What names do your community use for people with Down syndrome? 

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 
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Picture A 
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Picture B 
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Picture C 
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Picture D 
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Picture E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Trisomy 21 

 



  

90 
 

Appendix E 

INFORMATION SHEET 

Study title: Assessing patient recall, understanding, and vocabulary of genetic concepts, in a South African 

setting.   

Good day, 

My name is Barry Shingwenyana and I am an MSc (Med) Genetic Counselling student in the Division of 

Human Genetics, at the National Health Laboratory Service (NHLS) and the University of the 

Witwatersrand (WITS). As part of my degree I am conducting a research project to assess how well patients 

attending genetic counselling recall and understand the genetic concepts discussed with them in a session. 

I also want to ask these patients what words they would use in their own home languages for some of the 

genetic terms used in the sessions. The results of this study will be used to develop a suitable South African 

specific genetic vocabulary which could be used by South African genetic counsellors which may assist in 

a better understanding of genetics for patients. 

I invite you to participate in the study. This study involves a researcher-administered questionnaire; I will 

conduct the interview. There are no risks posed to you and there will be no direct benefits. Your information 

will remain anonymous. Participation is voluntary, and should you choose not to participate this will have 

no negative impact on you or your child’s treatment and management.  

Please feel free to contact us if you require further information.  

Contact details of researcher: 

Researcher: Mr. Barry Shingwenyana | 011 489 9216 | barry.shingwenyana@nhls.ac.za 

Supervisor 1: Ms. Merlyn Glass | 011 489 9335 | merlyn.glass@nhls.ac.za  

Supervisor 2: Dr. Shelley Macaulay | 011 489 9243 | shelley.macaulay@nhls.ac.za 

Contact details of research ethics committee: 

Chair: Prof Clem Penny | 011 717 2301 | Clement.Penny@wits.ac.za 

Administrator: Ms. Zanele Ndlovu | 011 717 1252/2700/1234/2656 | zanele.ndlovu@wits..ac.za  

 

 

mailto:barry.shingwenyana@nhls.ac.za
mailto:merlyn.glass@nhls.ac.za
mailto:shelley.macaulay@nhls.ac.za
mailto:Clement.Penny@wits.ac.za
mailto:zanele.ndlovu@wits..ac.za
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Appendix F 

INFORMED CONSENT  

With regard to the research study entitled “Assessing patient recall, understanding, and 

vocabulary of genetic concepts, in a South African setting” I (Name), 

_______________________________________ agree to participate by answering a questionnaire 

and understand that the results will be analysed by the researcher and his supervisors. 

 I agree to the use of the data collected from the questionnaire to be used for the 

aforementioned project.  

 I acknowledge that I have read and understood the information document. 

 I understand that findings from this study will not be reported back to me and that 

results may be published within accredited journals.  

 I understand that my information will remain anonymous unless required by law. 

 

 

Participant Signature ______________________ Date ____________________ 

 

Witness Signature ________________________ Date _____________________ 

 

 

 

             

            Record ID  

 

 

 


