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Abstract 

Congenital anomalies and disorders, many being genetic, continue to have high prevalence and 

mortality rates globally. Prenatal healthcare providers possess the necessary skills to identify 

these cases before birth and refer patients for genetic counselling. This study aimed to establish 

the utilisation of genetic counselling services and insights into the perceptions of genetic 

counselling amongst prenatal healthcare providers in Gauteng, South Africa. By assessing the 

utilisation of genetic counselling, barriers and facilitators to referrals were highlighted, and 

recommendations to improve service provisions in the prenatal sector were made. An electronic 

survey adapted from Thom and Haw (2021) was sent to prenatal healthcare providers in both 

the public and private healthcare sectors. A total of 54 participants were included in this study. 

Results show that roughly 74% of participants are able to refer to genetic counselling services, 

but only 57% had made use of the service. None of the participants were able to identify all 

appropriate reasons for referral to genetic counselling correctly, and only 24% of participants 

understood the responsibilities of a genetic counsellor. Misconceptions regarding the scope of 

practice of genetic counsellors and uncertainties surrounding the referral process were the most 

significant barriers to referrals. The study revealed that although prenatal healthcare providers 

in Gauteng are using genetic counselling services, they are not fully utilising the service due to 

a lack of knowledge surrounding the profession's services. Therefore, there is a need for 

educational resources to bridge the knowledge gap and improve prenatal healthcare in Gauteng, 

South Africa.  
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Abstract for paper submission 

Congenital anomalies and disorders, many of which are genetic, continue to have high 

prevalence and mortality rates globally, particularly in developing countries. Prenatal 

healthcare providers possess the necessary skills to identify these cases before birth and refer 

patients for genetic counselling. The general lack of knowledge on the field of genetic 

counselling has resulted in low numbers of referrals to genetic counselling from many 

healthcare sectors. This study aimed to establish the utilisation of genetic counselling services 

and insights into the perceptions of genetic counselling amongst prenatal healthcare providers 

in the Gauteng Province, South Africa. By assessing the utilisation of genetic counselling, 

barriers and facilitators to referrals were noted, and recommendations to improve service 

provisions in the prenatal sector were made. An electronic survey adapted from Thom and Haw 

(2021) was sent to prenatal healthcare providers in both the public and private healthcare 

sectors. A total of 54 participants were included in this study. Results show that approximately 

74% of participants are able to refer to genetic counselling services, but only 57% had made 

use of the service. None of the participants were able to identify all appropriate reasons for 

referral to genetic counselling correctly, and only 24% of participants understood the 

responsibilities of a genetic counsellor. Approximately 6% of participants felt comfortable with 

their knowledge of genetic counselling. Misconceptions surrounding the scope of practice of 

genetic counsellors and uncertainties surrounding the referral process were the most significant 

barriers to referrals. While this study showed prenatal healthcare providers in Gauteng are 

utilising genetic counselling services, the service is not being utilised to its full potential due 

to insufficient knowledge of the services offered by the profession. This demonstrates the need 

for educational resources to bridge the knowledge gap and improve prenatal healthcare in 

Gauteng, South Africa. 

Keywords: genetic counselling, education, awareness, attitudes, prenatal diagnosis, utility 



3 

What is known about the topic 

Studies have been done internationally and locally to assess the awareness of genetic services 

and their utilisation by various healthcare sectors. However, there have been no studies done 

focusing on the uptake of genetic counselling among prenatal healthcare providers, within 

South Africa or internationally. 

 

What this paper adds to the topic 

This paper demonstrates the utilisation and extent of knowledge of genetic counselling services 

amongst prenatal healthcare providers in Gauteng, South Africa. Additionally, it describes the 

barriers and facilitators to patient referrals and provides recommendations to enhance the 

service. 
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1 Introduction 

Congenital anomalies remain a significant problem both globally and in South Africa, with 

birth incidents of approximately 3% and 7% respectively (Clarke, 2020, p. 111; Malherbe et 

al., 2015). Congenital disorders occur in one in every fifteen live births in South Africa 

(Malherbe et al., 2016). The prevalence and mortality rates of congenital anomalies and 

disorders remain high even though up to 70% of these can be prevented, improved or 

effectively managed with relatively inexpensive measures (Malherbe et al., 2015). 

Interventions put into place to decrease the burden of congenital disorders must look at both 

prevention of, and care for those affected. A 3-tiered process approaches prevention and 

interventions at the primary, secondary and tertiary levels. Primary prevention involves 

implementing basic reproductive health care such as vitamin and folic acid supplementation in 

pregnant patients. Secondary prevention is aimed at decreasing the number of affected children 

born by improving prenatal screening and diagnosis, education on avoidance of teratogenic 

substances and discussing termination of a pregnancy. Tertiary prevention is aimed at early 

detection after birth to improve medical interventions and treatments and provide counselling 

and psychosocial support to affected families (Malherbe et al., 2016).  

Considering that 80% of congenital abnormalities may be genetic or partially genetic, medical 

genetic services, including genetic counselling, are in place to prevent, detect and care for 

patients with congenital disorders (Malherbe et al., 2016). These services allow patients to gain 

information and have necessary conversations regarding basic reproductive healthcare, 

prenatal screening and diagnosis, pregnancy options, and post-natal management and care. It 

is recommended that medical genetics and genetic counselling services be integrated into the 

3-tiered approach to healthcare as part of a comprehensive healthcare programme to lessen the 

burden of inherited conditions (Kromberg & Krause, 2013).  
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As previously stated, prevention of congenital disorders can occur at various levels of care, all 

of which can be facilitated by a genetic counsellor due to their knowledge and training 

(Malherbe et al., 2016). Genetic counsellors are healthcare workers uniquely equipped to 

explain complicated information and genetic concepts to patients in a way that they understand 

and allows them to feel supported and empowered. Genetic counsellors provide a holistic 

approach to patient care through in-depth discussions with patients not only regarding the 

genetic condition at hand, but also the emotional toll the situation may take on the patient and 

their family (Catapano et al., 2022). This enables patients to take control of their healthcare 

and make informed choices that best suit them (Abacan et al., 2019; Kromberg, Wessels, et al., 

2013; McAllister et al., 2008).  

Genetic counselling is still a young profession within South Africa, with formal clinics in the 

state healthcare systems in Johannesburg and Cape Town starting in the late 1960s (Kromberg 

& Krause, 2013; Malherbe et al., 2016). South Africa has established genetic services and 

clinics available to the state healthcare system in four of the nine provinces, namely Gauteng, 

the Western Cape, the Free State and Kwa-Zulu Natal (Kromberg, Wessels, et al., 2013). These 

services include medical genetics, genetic counselling and genetic testing in prenatal, paediatric 

and adult settings (Kromberg, Sizer, et al., 2013). These services are also offered in the private 

sector at various independent and state-run organisations.  

Although fetal medicine specialists, obstetricians, gynaecologists and sonographers perform 

sonography during pregnancy and identify likely abnormalities, it is often the role of genetic 

counsellors to propose and discuss appropriate genetic testing, obtain informed consent 

regarding any invasive procedures and provide counselling to the family in a comprehensible 

manner (Yotsumoto et al., 2016). Therefore, referrals to genetic services must be available to 

assist in prenatal cases (Diamonstein et al., 2018; Scelsa, 2022). While other healthcare 

providers may feel they are able to successfully provide genetic information to their patients, 
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genomic education curricula across African institutions at all levels is low. This has resulted in 

low genomic literacy not only in patients, but also in the majority of healthcare providers 

(Mboowa & Sserwadda, 2019). Therefore, patients not seen by genetic counsellors may not 

receive comprehensive, non-directive information which may hinder their ability to make 

informed decisions (Wessels et al., 2015). Genetic services may be accessed through referrals 

from healthcare providers at tertiary/ provincial hospitals in the state system, or through 

specialist referrals in the private sector. Many of the state patients are first seen at a local clinic 

which then refers them to a tertiary/ provincial hospital. 

There are currently less than 30 registered and practicing genetic counsellors in South Africa, 

with only five employed in the Clinical and Counselling Unit of the Division of Human 

Genetics at the NHLS and the University of the Witwatersrand in Gauteng (Abacan et al., 2019; 

K. Fourie, personal communication, October 12, 2023). With this being the province's only 

state clinical genetic service offered by clinical geneticists and genetic counsellors, and one of 

a few in the country, the overall utilisation of genetic counselling services within the province 

is expected to be low due to limited access to the service. The provision of services should be 

improved to ensure proper patient management, however, this cannot be done without further 

understanding on what the service is currently being utilised for (Kromberg, Wessels, et al., 

2013; Thom & Haw, 2021).  

International and local studies have assessed the awareness of genetic counselling services and 

their utilisation by other sectors of the medical community. These studies have concluded that 

globally, healthcare professionals who do not work in genetics need more awareness and 

understanding of the work done by genetic counsellors and the value they provide (Aalfs et al., 

2003; Baars et al., 2005; Suther & Goodson, 2003). The lack of knowledge of genetics and 

misconceptions surrounding the role of a genetic counsellor in the medical fraternity are likely 

the most significant barriers in referring a patient to genetic counselling (Aalfs et al., 2003; 
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Suther & Goodson, 2003; Thom & Haw, 2021). Not only do practitioners have insufficient 

genetics knowledge, but they need to be made aware of the types of patients eligible for referral 

to genetic services (Delikurt et al., 2015). Thom and Haw (2021) performed a similar study in 

South Africa to assess the awareness of genetic counselling services among allied healthcare 

professionals. This study concluded that allied healthcare professionals had poor awareness of 

genetic counselling services and the referral process and thus made little use of them (Thom & 

Haw, 2021). The findings from the study by Thom and Haw (2021) were consistent with similar 

international studies (Aalfs et al., 2003; Baars et al., 2005; Delikurt et al., 2015). Although 

there were similarities between local and international allied healthcare professionals regarding 

the awareness of genetic counselling, it is not necessarily possible to extrapolate these findings 

to include prenatal healthcare providers due to the differences in their training and practice 

fields. 

2 Purpose of this study 

This study aimed to establish the utilisation of genetic counselling services amongst prenatal 

healthcare providers in Gauteng, South Africa, as well as elucidate the perceptions of genetic 

counselling and its value among these individuals. By assessing the utilisation of genetic 

counselling, we were able to make recommendations to improve the service provided in the 

prenatal sector in Gauteng, South Africa. 

3 Methods 

3.1 Participants 

Prenatal healthcare providers in Gauteng were recruited between April 2023 to September 2023 

through six different state hospitals, three organisational mailing lists and several private 

practices. The state hospitals include; Chris Hani Baragwanath Academic Hospital (CHBAH), 

Charlotte Maxeke Johannesburg Academic Hospital (CMJAH), Edenvale Regional Hospital 
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(ERH), Rahima Moosa Mother and Child Hospital (RMMCH), Tambo Memorial Hospital 

(TMH) and Thelle Mogoerane Regional Hospital (TMRH). The organisational databases used 

belong to the South Africa Society of Obstetrics and Gynaecology (SASOG), the South African 

Society of Ultrasound in Obstetrics and Gynaecology (SASUOG), and the Society of Midwives 

of South Africa (SOMSA). Prenatal healthcare providers in private practices and those known 

to the genetics department at the NHLS were recruited in their private capacity. 

The inclusion criteria for this study were professionals based in Gauteng who, at the time of 

the study, were practising as fetal medicine specialists, obstetricians, gynaecologists, 

sonographers, midwives, or fertility specialists. Specialising trainees, specifically registrars 

and medical officers (MOs) who had been training in these fields for more than six months, 

were included in the study. Six months of training should be sufficient to become familiar with 

indications for referral as well as the referral process. An email containing the link to the study 

survey, a participant information sheet (Appendix B), and informed consent (Appendix C) were 

distributed to the heads of the Department of Obstetrics and Gynaecology at each state hospital 

as well as the various organisational databases and prenatal healthcare providers in private 

practice. Participants were also recruited through departmental meetings personally attended 

by the researcher. In this study, the email containing the study link also asked potential 

participants to forward the email to other prenatal healthcare providers, thereby making use of 

snowball sampling. This sampling method relies on a recruited participant assisting the 

researcher in identifying other suitable potential participants (Cambridge University Press & 

Assessment, 2023). All participants had to give informed consent before being allowed to 

proceed with the study survey. Anonymity of the respondents was ensured as no identifying 

information was asked and no email addresses were collected. Participants were also given to 

option of not identifying their place of work. 
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Ethics clearance (Appendix E) was obtained from the Human Research Ethics Committee 

(Medical) of the University of the Witwatersrand (Ethics Clearance Certificate no. M230268). 

3.2 Instrumentation 

The survey design was based on the survey used by Thom and Haw (2021) in their study on 

the awareness of genetic counselling services among allied healthcare professionals in South 

Africa (Thom & Haw, 2021). Although the study by Thom and Haw (2021) looked at a 

different group of healthcare providers, it also aimed to determine awareness and utilisation of 

genetic counselling services within a South African context. Questions were tailored based on 

their relevance to the field of genetic counselling in prenatal healthcare rather than allied 

healthcare professionals. The survey was tested on a group of five individuals, none of which 

were genetic counsellors, within the department of human genetics at the NHLS. This helped 

identify any questions which needed clarification or re-wording. Minor changes were made 

before the survey was sent to participants. All questions in the survey were mandatory to avoid 

the submission of incomplete surveys.  

The survey (Appendix D) included three sections; (1) the demographics and professional 

practice of the participant, (2) the participants' referrals to genetic counselling services, and (3) 

the participants' understanding and knowledge of genetic counselling services. The survey was 

designed to be an electronic survey in the form of a Google Form. This was to increase the ease 

of use by participants.  

3.3 Data analysis 

The participants were divided into subgroups based on their profession. If a participant worked 

in more than one field (e.g., obstetrics and fetal medicine), the field that required the most 

training (in this example, fetal medicine) was assigned. Obstetricians and gynaecologists were 

grouped together under “OBGYN”. The Excel statistical package was used to generate 

descriptive statistics, namely means and standard deviations. An analysis of variance 
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(ANOVA) test was performed to assess the normality of the demographic data and of the 

number of referrals. This showed a normal distribution with no statistically significant 

differences between the numbers of years participants had been in their current practice or the 

number of referrals (Due to this and the small sample size, all responses were then analysed as 

one group. Descriptive statistics were used to analyse the sections on knowledge and utilisation 

of genetic counselling services.  

4 Results 

A total of 74 surveys were completed. Of these, 20 surveys were excluded as they did not meet 

inclusion criteria. The data from the remaining 54 surveys were analysed in this study. A 

summary of the participants demographic data can be seen in Table 1 below.  

Table 1: The demographic data of the responses included in the study. 

Characteristics Mean ± SD or Number (%) 

Age (years) 42.4 ± 10.6 

Number of respondents in each profession  

Fetal medicine specialist 8 (14.8%) 

Midwives 11 (20.4%) 

OBGYN 32 (59.2%) 

Sonographers 3 (5.6%) 

Area of practice  

Private only  13 (24.1%) 

State only 31 (57.4%) 

Private and State 10 (18.5%) 

Years in current profession  

< 5 18 (33.3%) 

5 – 10  14 (25.9%) 

10 – 15  7 (13.0%) 

> 15 15 (27.8%) 

 

More than half of the participants, 59.2% (32/54), were doctors working in obstetrics and 

gynaecology. The mean age of participants was 42.4 years, with the youngest participant being 

27 years old and the oldest being 72 years old. Of the 54 participants, more than half, 57.4% 
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(31/54), worked exclusively in the state healthcare sector. Years of practice in current field 

showed that 33.3% (18/54) of participants, had been in their current profession for less than 5 

years. 

4.1 Referrals to genetic counselling services 

Of the participants, 74.1% (40/54) said they were able to refer patients to genetic counselling. 

The remainder of participants, 25.9% (14/54), were either unable to refer (5/14), were not sure 

if referrals were available to them (7/14) or did not feel referrals were within their scope of 

practice (2/14). Assessing referral rates, showed 57.4% (31/54) of participants had referred 

patients to genetic counselling services within the three months prior to their participation in 

the study. The number of referrals made by medical doctors (fetal medicine specialists and 

OBGYNs) and allied prenatal healthcare professionals (sonographers and midwives), showed 

no statistical difference and can be seen summarised in Figure 1: A summary of the number of 

referrals made to genetic counselling services over the three months prior to participation in 

the study. below. The most common number of referrals, made by 29.6% (16/54) of 

participants was 1 – 2 referrals and, 14.8% (8/54) had made more than 10 referrals over the 

three months prior to their participation in the study.  
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Figure 1: A summary of the number of referrals made to genetic counselling services over the 

three months prior to participation in the study. 

Participants were asked to identify appropriate reasons to refer a patient to genetic counselling 

services and were provided with a list of 18 reasons, all appropriate, to choose from. None of 

the respondents were able to correctly identify all eighteen appropriate reasons provided. Of 

the eighteen reasons provided, a minimum of half of the correct answers were correctly 

identified by 20.4% (11/54) of participants. When knowledge of appropriate reasons for 

referral was assessed per profession, 9.1% (1/11) of midwives, 25% (2/8) of fetal medicine 

specialists and 25% (8/32) of OBGYNs were able to correctly identify at least half of the 

appropriate reasons for referral. No sonographer could correctly identify more than half of the 

appropriate reasons for referral.  

As seen in Figure 2 below, the most commonly identified reason for referral selected by 83.3% 

(45/54) of participants was “The birth of a previous child with a known genetic condition”. The 

least commonly identified reason for referral, 14.8% (8/54), was “In vitro fertilisation and pre-

implantation counselling”. Not listed as an option but suggested verbatim by 5.6% (3/54) of 

participants, was “Delivery of an abnormal baby”. 
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Figure 2: The number of prenatal healthcare providers that identified each reason for referral 

to genetic counselling services. 
Options not provided on the survey but listed as an additional answer by participants are denoted with * 

4.2 Understanding and knowledge of genetic counselling services 

4.2.1 Knowledge of the scope of practice of genetic counsellors 

When presented with eight potential responsibilities of a genetic counsellor, 75.9% (41/54) of 

participants could not correctly identify the five correct responsibilities. As seen in Figure 3 

below, the most commonly identified responsibility of a genetic counsellor, 94.4% (51/54), 

was “To help people understand their options for genetic testing”. The three listed, but 

incorrect, responsibilities of a genetic counsellor were the least selected, with each being 

selected by between 18.5% (10/54) and 38.9% (21/54) of participants. 
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Figure 3: The number of prenatal healthcare providers that identified each responsibility as 

being part of a genetic counsellor’s scope of practice. 
Responsibilities outside the scope of practice of a genetic counsellor are denoted with** 

 

4.2.2 Knowledge of the fields of practice of genetic counsellors 

While 24.1% (13/54) of prenatal healthcare providers could correctly identify the responsibility 

and therefore the role of a genetic counsellor, almost double the number, 44.4% (24/54), were 

able to identify the various fields of practice of genetic counselling correctly. Of the fields of 

practice, “Prenatal care” was identified by 98.1% (53/54) of participants, followed by 

“Paediatrics” with 75.9% (41/54), then “Adult” and “Oncology” both with 61.31% (33/54) and 

“Haematology” the least with 57.4% (31/54).  

4.3 Barriers and facilitators to referrals to genetic counselling services 

Participants ranked the importance of various factors that may influence their decision to refer 

patients for genetic counselling (Table 2) as well as how frequently various factors hindered 

the referral process (Table 3). The majority of participants, 96.3% (52/54), stated that the 

severity of the disorder was an important consideration when deciding if a patient should be 

referred. When looking at the patient’s interest in being referred, 77.8% (42/54) of participants 

chose this to be an important consideration. When assessing barriers to referrals, 38.9% (21/54) 
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of participants stated they were frequently not aware of genetic services. Participants showed 

confidence in their understanding of genetic counselling with 64.8% (35/54) expressing that a 

lack of understanding of the service is rarely a barrier to referral. 

Table 2: Factors influencing prenatal healthcare providers’ decision to refer patients for 

genetic counselling. 

† for simplicity, the categories “very important” and “important” were counted together, as were the categories 

“of little importance” and “unimportant” 

 

Table 3: Factors preventing prenatal healthcare providers’ decision to refer patients for 

genetic counselling. 

 

Very Important / 

Important 

Moderately Important 

Of Little Importance / 

Unimportant 

Patients interest in 

genetic counselling 

42/54 (77.8%) 10/54 (18.5%) 2/54 (3.7%) 

Severity of the disorder 52/54 (96.3%) 1/54 (1.9%) 1/54 (1.9%) 

Availability of testing 

and turnaround times 

46/54 (85.1%) 6/54 (11.1%) 2/54 (3.7%) 

Availability of treatment 

for the disorder 

40/54 (74.1%) 10/54 (18.5%) 4/54 (7.4%) 

Desire for management 

recommendations 

49/54 (90.7%) 5/54 (9.3%) 0/54 (0.0%) 

Family’s desire for 

recurrence information 

49/54 (90.7%) 5/54 (9.3%) 0/54 (0.0%) 

 

Very Frequently / 

Frequently 

Occasionally Rarely / Never 

Was not aware of genetic 

services 

21/54 (38.9%) 11/54 (20.4%) 22/54 (40.7%) 

Do not know how to refer 

patients 

17/54 (31.5%) 14/54 (25.9%) 23/54 (42.6%) 
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† for simplicity, the categories “very frequently” and “frequently” were counted together, as were the categories 

“rarely” and “never” 

 

4.4 Knowledge improvement 

Of the 54 participants, 5.6% (3/54), one OBGYN and two fetal medicine specialists, felt 

comfortable with the level of knowledge they have while 85.2% (46/54) were interested in 

increasing their knowledge of genetics and genetic counselling. The area of biggest interest 

was on overview of genetic disorders seen by fetal medicine providers selected by 66.7% 

(36/54) participants. Of the participants, 57.4% (31/54) expressed an interest in both identifying 

genetic resources for clients as well as new genetic technologies and advances. Referral 

procedures were requested by 46.3% (25/54) participants, while 38.9% (21/54) showed an 

interest in learning about genetic counselling and what the profession entails. 

Online resources were the preferred platform for improving knowledge selected by 75.9% 

(41/54) of particpants, followed by academic lectures 59.3% (32/54), then written information 

33.3% (18/54), and lastly discussion groups 31.5% (17/54). 

5 Discussion 

This study aimed to establish the utilisation of genetic counselling services amongst prenatal 

healthcare providers in Gauteng, South Africa, as well as elucidate the perceptions of genetic 

Do not see much benefit 

for the patient 

9/54 (16.7%) 15/54 (27.8%) 30/54 (55.6%) 

Do not understand what 

genetic counsellors do 

13/54 (24.1%) 6/54 (11.1%) 35/54 (64.8%) 

Unable to get 

appropriate information 

from the Genetic Clinic 

8/54 (14.8%) 16/54 (29.6%) 30/54 (55.6%) 

Do not feel it is my 

responsibility to refer 

11/54 (20.4%) 5/54 (9.3%) 38/54 (70.4%) 
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counselling amongst these individuals. Participants knowledge on genetic counselling as well 

as their views on its utility was assessed with an online survey. Results show that while referrals 

to genetic counselling services are being made, there is largely an underutilisation of the service 

due to an insufficient understanding of the genetic counselling profession. 

5.1 Referrals 

The majority of participants (74.1%) in this study report that referrals to genetic services are 

available to them, yet only just over half (57.4%) had made referrals in the three months prior 

to participating in the study. The majority (83.9%) of referrals came from medical doctors, 

particularly OBGYNs. Compared to other specialities, such as family and internal medicine 

physicians, OBGYNs make greater use of genetic services in their day to day practice 

(Diamonstein et al., 2018). While it would seem that referral rates are relatively high, patient 

referral numbers are not. The majority of participants indicated a referral rate of 1 – 2 patients 

over a three-month period. These referral numbers suggest that prenatal healthcare providers 

are more aware of and may have better access to genetic counselling services allowing them to 

make more referrals than other specialties, but that their utilisation of the service to include its 

full potential is still low (Aalfs et al., 2003; Thom & Haw, 2021). Using 2021 census data, 

roughly 17,000 babies are born in Gauteng per month (Stats SA, 2022). Using the birth 

incidence of 1 in 15, this means there would be approximately 1,129 babies born in Gauteng 

per month that are affected by a congenital abnormality. In the six-month time period that 

referrals assessed by the study could have occurred, roughly 6,770 affected babies would have 

been born yet the genetics department at the NHLS only saw 173 new prenatal cases (K. Fourie, 

personal communication, October 12, 2023). While referrals could have been made to private 

facilities, given the lack of service availability it would be assumed that the difference in 

referral and uptake would not be explained by a lack of referrals to the NHLS alone.  
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5.1.1 Referral process 

The majority of participants have the option to make referrals to genetic counselling services, 

yet only just over half had recently made any referrals. This suggests a lack of understanding 

of the referral process. This was again emphasized by approximately a third of participants 

stating they were unaware of genetic services and/or frequently unaware of the referral process. 

This study indicates that prenatal healthcare providers have better knowledge on the service 

and the referral process compared to allied health workers from a similar study by Thom and 

Haw (2021) which showed that approximately 50% of allied healthcare professionals were 

unaware of genetic services and 60% were unaware of the referral process. The other 

consideration is that while prenatal healthcare providers may know about referrals, their work 

environment may have a hierarchy through which referrals have to go. One participant 

indicated this when they said: “Referral is usually through fetal medicine”. There is however 

no way to confirm if those referrals were reported in this study. Knowledge of the referral 

process is however only truly beneficial when appropriate referrals are being made. 

5.1.2 The suitability of referrals 

One of the participants, a fetal medicine specialist with more than 15 years’ experience stated: 

“There is definitely a significant role [for] genetics and genetic counselling [in fetal medicine]. 

Teamwork with obstetricians and fetal medicine specialists is very important”. This is a 

valuable insight, but the teamwork as described requires sufficient knowledge on genetics and 

appropriate referrals. Considering only approximately 20% of participants could correctly 

identify at least half of the given appropriate reasons for referral, it is clear there is a definite 

knowledge gap.  

Though not all patients require genetic counselling, patients who are considered to have a high-

risk pregnancy may be referred to genetic services for a variety of reasons. These reason include 

but are not limited to; a woman being of advanced maternal age (>35 years old), anomalies or 

soft markers seen on ultrasound, a previous child with/ family history of a known genetic 
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condition, poor obstetric history, invasive and non-invasive testing, termination of pregnancy 

counselling and teratogenic exposure. 

The majority of participants (96.3%) felt that the severity of the condition was a very important 

factor to warrant referral to genetic counselling services. This is concerning for a multitude of 

reasons. Severity is known to be subjective and there are no clear or specific legal or social 

parameters that allow conditions to be classified as severe or not (Boardman & Clark, 2022; 

Dive et al., 2023). Not only is assessing severity subjective, but it rarely takes into account the 

patient’s point of view or the psychosocial aspects of the case (Dive et al., 2023; Stenmarck et 

al., 2023).. Referrals based on severity are also problematic as not all genetic conditions always 

have a visible effect on the fetus. For example, Trisomy 21 (commonly referred to as Down 

Syndrome), one of the most common aneuploidies with an incidence of roughly 1/700, results 

in varying degrees of both intellectual and developmental delay (Jiang et al., 2017). Some 

might consider this a severe condition, yet, close to 30% of cases will go undiagnosed during 

the prenatal period (Jiang et al., 2017). Meaning that if no anomalies are seen on scan, which 

is not uncommon, or picked up from maternal serum screening, the healthcare provider would 

not be able to refer based on severity. Severity again becomes a questionable reason for referral 

when it has been shown that pregnant individuals experience increased worry and uncertainty 

after being diagnosed as having a high-risk pregnancy (Lou et al., 2016). Cleft/lip and/or palate 

is a common and generally repairable congenital anomaly that can be seen in isolation, 

approximately 50% of cases, or as part of a syndrome and is generally not considered to be 

“severe” (Stock et al., 2019). Given the complicated multifactorial or syndromic influence of 

genetics on clefts, providers should refer patients to genetic counselling services. This is 

specifically to help guide the patient and their family members through the complexities of the 

condition in a sensitive and knowledgeable manner (Stock et al., 2019). A large majority of 

participants felt that referrals were necessary when a patient had a previous child (83.3%) with, 
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or a family history (79.6%) of a known genetic condition. While these referrals are appropriate 

and necessary due to potential recurrence risk, they negate the fact that most congenital 

anomalies are multifactorial or of unknown etiology (Glinianaia et al., 2017; Verma, 2021). 

They also do not take into consideration cases of de novo mutations which affects 1/295 births 

but will have a recurrence risk of less than 1/1000 for most couples (Bernkopf et al., 2023; 

McRae et al., 2017). It is also important to note that in most cases, carriers of recessive 

conditions, such as cystic fibrosis, will have no family history of the condition (Holt & 

Trepanier, 2013, p. 19). 

While nearly 76% of participants understood that the role of a genetic counsellor is to provide 

emotional/ psychosocial support, only approximately 20% of providers would refer for reasons 

where this support is needed such as termination of pregnancy counselling or delivery of testing 

results (invasive or non-invasive). Yet it has been shown that genetic counselling sessions pre- 

and post-termination for fetal anomaly, improves the ability of individuals to cope better with 

long-term grief (Smith et al., 2021).  This speaks to the misconceptions on the benefits of 

referring a patient for genetic counselling regardless of the pregnancy outcome. A study by 

Godino et al., (2016) showed that invasive testing is still preferred over non-invasive screening 

among women of advanced maternal age. This denotes the importance of ensuring patients are 

supplied with the correct information to allow this type of decision making (Godino et al., 

2015; Smith et al., 2021). Similar points were made in a study by Salema et al., (2018), where 

patients who had received high-risk prenatal screening results emphasized the importance of 

the information and guidance provided by their genetic counsellor. However, the same study 

described the anxiety caused by referral to genetic counselling services without extensive 

explanation as to what the role of a genetic counsellor is and why the patient was being referred 

(Salema et al., 2018). A study done by Maio et al., (2013) revealed that 69% of the general 

Canadian population had never heard of genetic counselling. Due to the difference in genomic 
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literacy between Canada, a developed country, and a developing country such as South Africa, 

it is expected that the level of knowledge of genetic counselling would be even lower in South 

Africa. This is an important consideration since the majority of participants in this study 

(77.8%) considered the interest in genetic counselling shown by the patient to be an important 

factor when considering referral. This once again demonstrates that prenatal healthcare 

providers should be better informed on the genetic counselling profession as to be able to 

explain the necessity of it to the patients they refer (Maio et al., 2013). The majority of 

participants stated the desire for management recommendations to be a reason for referral yet 

do not seem to understand the full capacity of a genetic counsellor and the benefit referrals may 

have. 

5.2 Barriers to referrals 

When asked about barriers to referral, only 24.1% of participants stated that they were not clear 

on the role and scope of a genetic counsellor. However, the majority of participants (75.9%) 

were unable to correctly identify the responsibilities of a genetic counsellor when provided 

with a number of options. This indicates not only that participants were not well informed on 

the scope of genetic counselling, but also the fact that they overestimated their knowledge and 

understanding of that role. Some particular areas where this misunderstanding was evident was 

when the majority of providers noted the importance of genetic counsellors in providing 

patients with information on conditions and testing options, but the importance of the 

psychosocial and emotional support provided by genetic counsellors was not as widely known. 

The effective communication and informed shared decision-making needed in the prenatal 

sector should be provided by a genetic counsellor (Metcalfe, 2018). The importance of support 

from genetic counsellors was demonstrated in a study by Voorwinden et al., (2020) who found 

that patients who received genetic counselling, one-on-one or in a group, showed significant 

improvement in personal empowerment, personal control, and anxiety.  
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5.3 Facilitators of referrals 

Although this study demonstrates that genetic counselling services are being utilised amongst 

prenatal healthcare providers in Gauteng, it indicates that the service is not being utilised to its 

full potential due to misconceptions on the role and scope of a genetic counsellor. still being 

underutilised. Increasing utilisation is not possible if there is a lack of knowledge on genetics 

and genetic counselling. Considering the limited number of genetic counsellors available in 

Gauteng, and the importance of having an integrated team, it is important that other health 

professionals have at least basic genetic knowledge to assess which patients may be appropriate 

for referral (Metcalfe, 2018; Tonkin et al., 2018).  

It is therefore promising to see that more than 85% of participants were interested in increasing 

their knowledge of genetics and genetic counselling. Education of prenatal healthcare providers 

should be tailored to various ages and should be provided at various levels during the clinicians 

training (Diamonstein et al., 2018). Given that the majority of participants preferred online 

resources, distribution of information may be more efficient and may have further reaching 

implications if distributed through electronic media.  

Information sessions focusing on the genetics in the prenatal sector can be hosted on a virtual 

platform to allow for prenatal healthcare providers, at various levels of training, across the 

country to join. Physical resources discussing genetics in the prenatal setting such as 

information sheets or “yes-no” flow charts outlining referral criteria should be distributed to 

the various hospitals. These should also be distributed as digital copies for ease of access should 

the healthcare provider not have a physical copy available. 

5.4 Chapter summary 

This study showed that a large majority of prenatal healthcare providers are aware of and can 

refer patients to genetic counselling services. However, not all of those aware of the genetic 

counselling services have previously referred patients, and even less have referred patients 
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within the three months prior to the study. While there is a general lack of understanding of 

appropriate reasons for referral and the scope of practice of a genetic counsellor, the majority 

of participants showed a keen interest to increase their knowledge of genetics and genetic 

counselling. By improving education in these areas, it is possible to improve the appropriate 

utilisation of genetic counselling amongst prenatal healthcare providers and thus improve 

prenatal care. 

5.5 Study limitations 

This study provides information about the utilisation of genetic counselling amongst a small 

sample size of prenatal healthcare providers in only one province in South Africa. The province 

the study took place in, Gauteng, is one of only four provinces in the country that has genetic 

services. Many of the hospitals and doctors that participated in the study were already referring 

patients to genetic services. Sample bias may have occurred in this study as prenatal healthcare 

providers who were already aware of genetic services may have been more likely to complete 

the survey. Doctors in private practice may have been less inclined to answer if they have in-

house genetic counsellors, an example being doctors working in fertility centres as part of a 

multidisciplinary team. Extrapolation to other provinces would need to be investigated as 

prenatal healthcare providers in other provinces may have even less knowledge of genetic 

counselling and may utilise the service far less. Despite this, the study demonstrates a recurring 

theme that those not directly involved in genetic services, have misconceptions about what 

genetic counselling entails. The questionnaire used in this study has not yet been validated.  

5.6 Practice recommendations 

This study showed that while prenatal healthcare providers are utilising genetic counselling 

services, the full scope of the profession is not being used. This can lead to gaps in patient care. 

This study indicates the need for educating prenatal healthcare workers on genetics and the role 

of the genetic counsellor in clinical practice to allow for appropriate referrals to genetic 
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counselling services. Education of this nature should continue throughout the course of the 

prenatal healthcare professionals training. This will not only help to ensure that all healthcare 

providers attain training at some point during their training but will also help to keep education 

and training updated to current practices. 

5.7 Research recommendations 

It is recommended that a study be done to assess the utilisation of the service amongst prenatal 

healthcare providers in other provinces. This will help assess the overall utilisation of the 

service across South Africa and identify areas where education on genetic counselling services 

are most needed. In addition, the same study could be done after educational resources have 

been distributed to prenatal healthcare providers to assess the impact of education on referral 

rates. Qualitative studies assessing the prenatal healthcare provider’s perception of genetic 

counselling in the preconception, prenatal and postnatal periods would give insight into when 

patients find genetic counselling most beneficial. 

6 Conclusions 

Genetic counselling is crucial to basic healthcare and is integral to lessening the burden of 

congenital anomalies. While genetic counselling services are being utilised by prenatal 

healthcare providers in Gauteng, the service is not being utilised to its full potential. This study 

found that most prenatal healthcare providers are aware of genetic counselling services and are 

able to make referrals. However, they have limited knowledge of the scope of practice of 

genetic counsellors and, methods of referral and appropriate reasons for referral to genetic 

counselling services. These are large barriers to the referral process as appropriate patients are 

not referred. The contribution of these barriers to low referral rates can be lessened through 

education of prenatal healthcare providers on genetics and genetic counselling. This would 

allow for better prenatal patient care and potentially help to decrease the prevalence of 

congenital anomalies. 
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