Systematic Review

Advancing genetic counselling in Southern Africa

Unveiling opportunities for inclusive healthcare and genomic education

for Angola

Maria Chimpolo, LLM, PhD, Shahida Moosa, MBBCh, PhD, Catherine Lynn T. Silao, MD, PhD, Nasser Calumbuana, MBBS,
ABFM, Elka Kay, BSc, Hashim Halim-Fikri, BAppSc, MSc, Dhavendra Kumar, MD, DSc, PhD, Bin Alwi Zilfalil, MBBS, PhD.

ABSTRACT

I r s o L il Ot SRS ezl pal il i - Bluall
b ) el Bl 3 Rkl s Lz (3 Canl Ble 8 2 ST

DU eV Jym PRISMA 5L,y Gy clmgin Bl o o 2 gl
(At Gl e 2o e 55502023 6l )p2008 ple o i 3T s 3
Ll b il Lhes codad il (3 illy chal ) oenas o) dani
blleass s, LIS Web of Science; Scopus; PubMed .ty
ULl plassy e pmadl 1318 amd Lkes O o el ] jLasly Lead .MeSH
& ==l Cochrane Collaboration a1« L alels 2uls 515 3 i sl
Lagaall Ll

ot gl o oW mbas Rl 42 3 pxal (Bdsl s 16876 o opn s ilad)
Lalysy (5% ) b seall 21 pinll oylndly ((17% ) 1o ally «(76% ) iios S
S ole slbly o2peg ol ebites on 0,5, 15 (2%) <15
LWy Gemald e blee 15 cls Wbyl e 21.4% 07 sl blses oS
e 29% b by cllesSll 2 ULy Toond) BUST pus o 3 0,5
Bl Tyl 8350 0 Je e Bt ) el s nl) s
eSSt el gt ¢ Jally A3l Lusally el Ble I 5 crmnaell o
) A g Al ) by el il e e 31,0 5 Leeust
Gl Ble ) 5 Bl

U ECPRE R E K CSE KIS S I 5 D2 YER
Saly oty Glgaadl Codl S5 e Lol Bl 0] LA oy
o N ey BB a3 RS Rl Bl ) el (5550 ol Ll
Lol d (3 2 31 85D W1yl e 735 el en 015 35,

AL g U3 Yokl elondl e 3 (o0 1) sy dmnall Bl

Objectives: To critically evaluate the current status quo of
genetic counseling in Southern Africa by uncovering grey
areas in their integration within national healthcare systems.
It pinpoints the need for improved genetic education
and healthcare inclusivity to advance genomic medicine
and precision healthcare for underserved populations by
analyzing policy frameworks, infrastructure, education, and
initiatives.

Methods: A systematic review following PRISMA guidelines
examined studies on genetic testing in Southern Africa
from 2008 to 2023. Searches in databases such as PubMed,
Scopus, and Web of Science employed keywords and
MeSH terms. A 2-tiered screening process selected studies,
and extracted data were organized into a comprehensive
overview. The Cochrane Collaboration tool assessed bias in
individual studies.

Results: Of 1,876 initial studies, 42 met inclusion criteria.
Participants ranged from genetic counselors and patients
to general practitioners. Risk of bias assessment revealed
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that 21.4% of studies had a high risk of bias, often due
to inadequate blinding and incomplete data, while 29%
showed a low risk of bias. Key findings identified barriers
such as limited resources, education gaps among healthcare
professionals, and cultural challenges.

Conclusion: Genetic counseling shows potential to advance
patient knowledge and informed decision-making in
Southern Africa. Addressing challenges through targeted
research, education, and policy reforms is essential for
integrating genetic healthcare into regional systems. Despite
limitations, this review underscores genetic counseling’s
fundamental role in improving healthcare strategies and
patient outcomes across Angola and other Southern African
countries.

PROSPERO Reg. No.: CRD42024548557

Keywords: Genetic counseling, genomic education,
Southern Africa, Angola, healthcare barriers, genetic

disease management

Saudi Med ] 2025; Vol. 46 (4): 335-344
doi: 10.15537/smj.2025.46.4.20240370

From the Department of Biochemistry, Clinical Pathology and Genetics
(Chimpolo, Calumbuana, Kay), Faculty of Medicine, Universidade A.
Neto, Hospital Américo Boavida, Luanda; from the Department of
Medical Basic Sciences (Chimpolo), Faculty of Medicine, Universidade
Katyavala Bwila, University Campus of Catumbela, Benguela;from
Division of Molecular Biology and Human Genetics (Moosa),
Stellenbosch Universizy, Cape Town, South Africa; from the Institute
of Human Genetics, National Institutes of Health and Department
of Pediatrics (Silao), College of Medicine and Philippine General
Hospital, University of the Philippines-Manila, Manila, Philippines;
Jfrom Malaysian Node of the Human Variome Project (Halim-Fikri),
School of Medical Sciences, Universiti Sains Malaysia, Kubang Kerian,
Kelantan, Malaysia; from the Department of Cardiovascular Genomics
(Kumar), William Harvey Research Institute, Barts and The London
School of Medicine and Dentistry, Queen Mary University of London,
London, United Kingdom; from the Human Genome Centre (Zilfalil),
School of Medical Sciences, Universiti Sains Malaysia, Kubang Kerian,
Kelantan, Malaysia.

Received 22nd July 2024. Accepted 12th February 2025.

Address correspondence and reprint request to: Prof. Bin Ahwi Zilfalil,
From the Human Genome Centre, School of Medical Sciences,
Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia.
E-mail: zilfalil2@hotmail.com

ORCID: hrtps:/lorcid.org/0000-0001-5055-7892

https://smj.org.sa  Saudi Med J 2025; Vol. 46 (4) 335



Genetic counseling in Southern Africa ... author

he field of genetic counseling has shown rapid

progress over the past several decades. It is closely
aligned with the accelerated advancements in genomics
and precision medicine. Initially emerging as a support
service for individuals at risk of genetic disorders, it
has expanded significantly to address the needs of
diverse populations affected by hereditary conditions,
rare diseases, and complex genetic information. As
genetic testing becomes more accessible and widely
utilized, genetic counseling enables patients to better
understand their genetic risks, empowering informed
decision-making and personalized treatment strategies.
This paradigm shift underscores genetic counseling’s
essential contribution to elucidating the genetic basis
of diseases and enhancing patient care in the era of
personalized medicine. However, the integration of
genetic counseling into healthcare systems in regions
such as Angola, in Southern Africa, remains embryonic,
constrained by a number of challenges that include the
health educational needs, infrastructural deficiencies,
and sociocultural barriers.”” For the present study,
the Southern Africa region is herein covering Angola,
Botswana, Lesotho, Malawi, Mauritius, Mozambique,
Namibia, Sao Tome, South Africa, Swaziland (Eswatini),
Zambia, and Zimbabwe. Angola is the seventh-largest
country in Africa, bordered by the Democratic
Republic of Congo to the north, Namibia to the south,
Zambia to the east, and the Atlantic Ocean to the
west. It spans an area of 1,246,700 square kilometers
(km) and supports a population exceeding 36 million.?
Notably, the region is burdened with a high prevalence
of genetically linked diseases such as sickle cell disease
and hereditary cancers.*® Specifically, one-quarter of the
population in Angola carries the sickle cell trait, while
the disease’s prevalence is 3.3% unifying genetic variants
such as those in the CD36, VCAM1, and NOS3 genes
known to influence disease severity, levels of hemolysis,
and hospitalization rates.® Although sickle cell disease
is a critical health issue throughout the SADC region,
Angola’s high prevalence makes it as one focal point for
public health interventions and thus underlining the
importance of its indication in the title.” The region
requires a complex understanding of its settings as
reinforced by authors such as Wessels and Koole® who
explore the concept of risk communication within
genetic counseling sessions and argue that while the
integration of genetic counseling is crucial, it remains
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underdeveloped. This stark contrast also highlights the
pressing need for a systematic examination of the current
state of genetic counseling and the need for advancing
genetic counseling as a vital strategy for revolutionizing
healthcare delivery and outcomes. Integrated genetic
health strategies, such as those documented in South
Africa with the “Implementation of a breast cancer
genetic service” and tailored approaches to genetic
counseling have shown to be a strategy to address the
burden of these genetic disorders and the significant
public health challenges it represents.” Furthermore,
the integration of genetic counseling services represents
a commitment to healthcare inclusivity, ensuring
that genetic services are shaped to the diverse genetic
makeup of the population, including traditionally
marginalized communities.”'® These approaches not
only address disparities but also democratize access to
state-of-the-art healthcare innovations, as discussed by
Biesecker et al."!

Therefore, the integration of genetic counseling
in Southern African healthcare services is a blasting
approach for strengthening regional genomic literacy
and education. This initiative is particularly critical
given the prominence of genetics as a major component
in global healthcare evolution. However, acknowledging
the transformative potential of genetic counseling
requires a holistic and systematic review to identify
what already exists, as well as identifying barriers,
opportunities, and educational priorities.

This review aims to enumerate existing initiatives
and critically evaluate barriers, opportunities, and
educational priorities that determine the regional
landscape. Further, a systematic review in this context
proves useful for mapping the current policy landscapes,
infrastructural readiness, and existing frameworks
for genetic counseling as seen in reviews focused on
Genomic Medicine in Africa (Table 1).12

In so doing, it shall prepare the way for solid
frameworks and policies to appropriately fuse genetic
counseling into Southern Africa healthcare systems.
Such strategic integration aligns with the global
health agenda aimed at reducing health disparities and
enhancing healthcare quality by incorporating genetic
insights into clinical practice."

It is thus, through a systematic review that this
study seeks to thoroughly analyze and synthesize the
status quo of genetic counseling in Southern Africa to
uncover grey areas within its integration at national
levels and potentially highlight different pathways for
its full incorporation into regional healthcare systems.
Participating in the presentacademic pursuit contributes
to strengthening genetic health and precision medicine
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Table 1 - Summary of included studies arranged by relevance. The study design, specific focus on genetic counseling, and outcomes measured are listed.

The language used by all included studies is English.

Theme References Study Details Focus and Outcomes Quality;
Language
Risk and Focus on patient decision-making in

Uncertainty in
Genetic Counseling

Genetic Disorders
and Counseling

Challenges

Genomic Medicine
and Education in
Africa

Cancer genetic
counseling and
testing

Ethical, Cultural,
and Community
Engagement

Genetic Counseling
Practice and
Innovations

Public Health
Genomics and
Policy Implications

Wessels TM., & Koole T. (2019);
Scott M., Watermeyer J., & Wessels
TM. (2011); Wessels TM. (2024);

Moore SW., & Zaahl M. G. (2008);
Bruwer Z., Futter M., & Ramesar
R. (2013); Urban ME et al. (2011);
Kinsley N (2012); Essajee F et al.
(2022); Penn C et al. (2009); Mafisa
L, Dlova AN, Moodley V (2022);
Gardiner SA et al. (2019); Akinyemi
RO et al. (2016)
Jongeneel CV. et al. (2022); Iwai Y. et
al. (2023); Tindana P. et al. (2015);
Moyo E et al. (2023); Adebamowo
SN et al. (2017); Abacan M et al.
(2019); Nembaware V (2019);
Mlotshwa BC et al. (2017); Siwo
GH, Williams SM, Moore JH (2015)

Okunola AO et al. (2023); Van
Wyk C et al. (2016); Rayne
Setal. (2019); Morris M et

al. (2015); Schoeman M et al.

(2013); Kromberg JG., Sizer EB.,
Christianson AL. (2012); Mohamad
HB. & Apffelstaedt JP. (2008)

Zingela Z. et al. (2023); Penn C et
al. (2009); Mboowa G., Sserwadda
I (2019); Kromberg JGR, Kerr
R. (2022); Owolabi P, Adam Y.,
Adebiyi E. (2023)

Wessels TM et al. (2021); Ormond
KE et al. (2019; 2023); Van Der
Merwe N, Ramesar R, De Vries ]
(2022); Greenberg J et al. (2012);
Kromberg JG, Wessels TM, Krause
A (2013); Wilson LA et al. (2023);
Mitropoulos K et al. (2015)
Owolabi P, Adam Y, Adebiyi E
(2023); Wilson LA et al. (2023);
Ibidunni L et al. (2019); Essajee F
et al. (2022); Oosthuizen J et al.
(2021); Nembaware V (2019)

Qualitative, observational;
Descriptive; Self-reflective

Case-control, Qualitative
observational,
Retrospective analysis,
Case report, Prospective
cohort, Exploratory study,
Interview, Review

Descriptive, Cross-
sectional, Scoping review,
Review, Exploratory
survey, Report

Exploratory research,
Retrospective analysis

Review, Exploratory study

Descriptive qualitative/
Action research, Cross-
sectional, Exploratory
study, Review, Cohort,
Narrative review

Review, Cohort, Cross-
sectional, Prospective
cohort, Cross-sectional,
Report

multicultural settings, addressing risk
communication and uncertainty in
family history information.

Discusses genetic counseling for
Hirschsprung’s disease, Lynch
syndrome, Down syndrome, Turner
Syndrome, developmental epileptic
encephalopathies, hemophilia A, and
traditional beliefs.

Explores the implementation of
genomic education, the readiness of
African scientists, and the challenges

in genomic research across Africa.
Empbhasizes community engagement.

Focuses on breast cancer genetic
testing, knowledge among GPs, and
mothers’ experiences in Johannesburg.
Discusses the effectiveness and patient
understanding in cancer genetic
counseling.

Examines ethical challenges, cultural
beliefs, and community engagement
strategies in genetic counseling for
schizophrenia, hemophilia, albinism,
and personalized medicine.

Covers global variations in genetic
counseling, telecounseling adaptations
during COVID-19, genetic counseling

roles in South Africa, neuromuscular
disease genetics, and genomic success
stories.

Discusses personalizing medicine,
neuromuscular disease genetics,
sickle cell disease, developmental
and epileptic encephalopathies, and
genomics training in Africa.

Moderate to
High; English

Low to
Moderate;
English

Moderate to
High; English

Moderate;
English

Low to
Moderate;
English

Moderate to

High; English

Moderate to
High; English

competencies of the region—an essential undertaking
that could stimulate improved healthcare outcomes and
equitable health across diverse populations.'

Hypothesis. Enhanced genetic and genomic
education in Southern Africa can significantly improve
healthcare inclusivity and outcomes, particularly for
underserved populations like those in Angola, by
addressing existing barriers and leveraging regional
opportunities.

Methods. A systematic review was conducted
according to the standards in PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-

Analyses) (Table 1) guidelines.' It included studies on
various aspects of genetic testing in Southern Africa
published in peer-reviewed journals between 2008 and
2023 and arranged by order of citation to facilitate
resolving disagreements. A clear, delineated inclusion
criterion was established to ensure this systematic
review’s methodological rigor and specificity.

Inclusion criteria:

i. Geographical scope: Studies and reports on Southern
Africa, including Angola. This criterion aligns with
our aims to synthesize data pertinent to the regional
context, facilitating the generation of 12-region-
specific insights."”
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ii. Content relevance: Publications that explicitly
discuss genetic counseling, its implementation
challenges, opportunities, and educational aspects
within the healthcare settings of the specified regions.
This ensures the relevance and alignment of the data
with our research objectives.'®

.Study design: Empirical studies, policy analyses, and
educational program evaluations. The inclusion of
diverse study designs enriches the comprehensiveness
of the review, allowing for a multifaceted
understanding of the genetic landscape."”

ix. Publication period: Research published within
the last 15 years (2008-2023). This timeframe
ensures that the review encompasses contemporary
developments in genetic counseling, reflecting
current trends and future directions.'®

x. Language: Studies published in English, Portuguese,
or French with English abstracts. This criterion
recognizes the region’s linguistic diversity while
maintaining accessibility for a broad scholarly
audience."

Information sources. The systematic review primarily
sourced literature from an array of comprehensive
databases, ensuring a robust and exhaustive exploration
of relevant studies. The primary databases included
PubMed, Scopus, and Web of Science, which are
recognized for their extensive coverage of medical
and health sciences literature.”* The Africa-Wide
Information and LILACS databases were also utilized,
targeting regional studies pertinent to Southern Africa.
This approach was complemented by manual searches
in specialized journals and consultation with grey
literature databases, such as OpenGrey, to encompass
non-traditional yet academically valuable sources.”!

Search strategy. A meticulous search strategy was
employed, utilizing a combination of keywords and
MeSH terms to capture the broad scope of genetic
counseling. The search terms included variations
of “Genetic Counseling,” “Genomic Education,”
“Healthcare in Angola,” “Southern Africa Health
Systems,” and “Inclusive Healthcare.” Boolean operators
and specific filters were applied to refine the search
results, focusing on studies published within the last 15
years in English, Portuguese, and French. The search
strings were adapted to the syntax and subject headings
specific to each database to optimize the retrieval of
pertinent literature.*”

Study selection. The study selection followed a
two-tiered screening process.”® The first phase involved
the screening of titles and abstracts, which was followed
by the assessment of full-text articles based on the

—_

i
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inclusion and exclusion criteria, including irrelevance
to the review question, study design, or language
restrictions, are explicitly stated, ensuring transparency
and reproducibility of the review process. Two reviewers
conducted the procedure independently to mitigate
bias. Disagreements were resolved through discussion
or consultation with a third reviewer, ensuring an
objective and balanced assessment.

Data  collection  process. Data extraction was
conducted using a standardized form designed to
capture key study characteristics and findings.**
Reviewers extracted data such as study design, sample
size, geographical focus, main outcomes, and specific
aspects of genetic practices. Inconsistencies in data
extraction were resolved through discussion and
consensus, ensuring the accuracy and completeness of
the extracted data.

Data items. Data items extracted from the studies
included the following variables: titles of the articles,
year of publication, language (Portuguese, French,
or English language), journal name and country of
authors, geographic location of the study, study design
(such as, cross-sectional, longitudinal, descriptive),
participant characteristics (age, gender, socio-economic
status), specific focus on genetic and genomic education
(such as prenatal, cancer, pediatric), various aspects of
genetic counseling, including its impact, challenges,
and opportunities in Southern Africa, outcomes
measured (such as effectiveness of counseling, patient
understanding, decision-making, professional
orientation), and educational approaches utilized in
genetic and genomic implementation.”

This comprehensive data extraction facilitated a
nuanced understanding of the current state of genetic
and genomic education and its impact in Southern
Africa.?

Risk of bias assessment. In evaluating the risk of
bias in individual studies, we adhered to the Cochrane
Collaboration’s tool for assessing the risk of bias.
This comprehensive approach involved a systematic
examination of several domains, including selection
bias, performance bias, detection bias, attrition bias,
and reporting bias. Two reviewers independently
assessed each study using a standardized form to ensure
consistency in the evaluation process. This rigorous
process allowed for identifying studies with high,
moderate, low, or unclear risk of bias, thereby providing
insights into the overall quality and reliability of the
evidence base.”*

Synthesis of results. Extracted data from each eligible
study in this systematic review were meticulously
organized and tabulated to provide a clear and
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Records from Electronic Database searches: PubMed, Scopus, Web of Science, The Africa-Wide
Information, OpenGrey, EBSCO, Embase and Cochrane Library (n = 1876).

=
=
®
=
[}
]

References removed (n = 1234)
Duplicates identified (n =382)
Marked as ineligible based on scope and relevance
(n=852)

Studies excluded (n = 575)
The study design does not meet the criteria,
insufficient data on genetic counselling, and studies

focusing outside the Southern African region

Studies screened (n = 642)

Studies sought for retrieval (n = 65) Studies not retrieved (n = 0)

Screening

Studies excluded (n = 23)
Wrong outcomes (n=2)
Wrong study design (n = 13)
Insufficient data on genomic education (n = 3)
Insufficient data on genetic counselling (n = 2)
Study focusing outside the Southern African region
(n=3)

Studies assessed for eligibility (n = 65)

Studies included in the review (n =42)

Included studies ongoing (n = 0)
Studies awaiting classification (n = 0)

Figure 1 - PRISMA 2020 flow diagram illustrating the systematic review
process, including identifying records through electronic
database searches, the screening process for eligibility, and the
final inclusion of studies.

comprehensive overview of the findings. It followed a
structured approach and included key variables such as
the titles of the articles, year of publication, language,
journal name and authors country, syntax, study
design, sample size, geographical setting, participant
characteristics, specific focus on genetic counseling, and
outcomes.

The data from the variables were also organized to
provide a contextual interpretation and synthesis of the
findings narratively, highlight patterns across studies,
explore differences in methodologies and outcomes,
and synthesize key insights within Southern Africa.

Results. The PRISMA flow diagram visually
represents the systematic review process (Figure 1).
This diagram clearly and concisely depicts the study
selection process, starting from the initial number
of records identified through database searching
and other sources. The search and selection process
initiated with the retrieval of 1,876 records. Upon the
elimination of duplicates, 642 records were subjected
to a screening of titles and abstracts. This screening
led to the exclusion of 575 records due to their lack
of relevance and alignment with the scope of our
review. The resulting 65 full-text articles were further
evaluated for eligibility. Of these, 42 studies satisfied the
inclusion criteria and were incorporated into the final
review. The predominant reasons for exclusion at the
full-text assessment stage were non-compliance with the
study design requirements, inadequate data regarding
genetic counseling, and the focus of studies beyond the
Southern African region, as also highlighted by authors

Frequency of study design

14

Study design

Figure 2 - Frequency of study design among the selected studies.

= Descriptive
m Case-control
m Scoping review
m Review
m Retrospective analysis
m Sclf-reflective
m Cross-sectional
m Exploratory study
m Exploratory survey
m Cohort
m Exploratory research
W Interview
Narrative review
m Prospective cohort
m Case report

m Exploratory study.
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such as Kolaski et al.** Notably, no studies pertaining
to genetic or genomic education within Angola were
identified.

Table 1 details the summary of 42 included studies
and some additional data was also distributed in
Figure 2, Figure 3, and Figure 4. These studies covered
a wide range of topics, including risk communication
in genetic sessions, the uncertainty in gathering family
history, genetic mutations in familial diseases, the impact
of genetics on decision-making, and the challenges and
recommendations for conducting genomics research in
Africa.##-3!

The research papers span from 2008 to 2024. In the
first decade, they accounted for 45% of the included
publications, while the remaining 7 years (from 2018
to 2024) accounted for 55%. The highest number of
publications in one year was 7 (years 2019 and 2023),
contrasting with 2010, 2014, and 2020, which had no
relevant publications.

The studies were published in a wide range of
reputable journals, such as the “European Journal of
Medical Genetics,” “Social Science and Medicine,” and
“Frontiers”. The primary country of authorship was
South Africa (83%), indicating a concentrated effort
within South Africa to advance genetic counseling.
Other studies also involve authors from multiple
countries, addressing diverse genetic conditions and
scenarios and indicating collaborative international
research efforts while acknowledging the need for
broader African insights. Most of the studies were set
in South Africa, and its geographical settings varied
widely, from urban settings, including tertiary hospitals,
outpatient departments, and various healthcare clinics
in Johannesburg, to multi-regional analyses across
Southern Africa. Additionally, cultural and societal
influences from different geographical regions were
indicative of community variability and were crucial
to understanding genetic counseling’s challenges and
opportunities in the region, as seen in studies exploring
traditional beliefs about genetic disorders in South
Africa.’?

Unsurprisingly, all included studies used the English
language as it reflects the author’s first language, the
international reach, and the academic standards of the
journals involved.

The studies offered a rich spectrum of approaches,
from descriptive studies (76%) to cross-sectional studies
(17%), randomized controlled trials (5%), and a cohort
study (2%), highlighting diverse research designs
tailored to exploring the intricacies of genetic and
genomic education.
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Participants ranged from genetic counselors,
patients with specific genetic conditions (such as Turner
Syndrome, Hemophilia), mothers, and grandmothers
to general practitioners, showcasing the wide range
of stakeholders impacted by genetic counseling.’*®
Consequently, a significant emphasis was placed
on prenatal genetic counseling, decision-making
processes, patient understanding, and the effectiveness
of counseling, reflecting a broad spectrum of interests
within the field of genetic counseling.

The sample sizes varied significantly across the
studies, from as few as one case report to more extensive
reviews involving up to 7,000 genetic counselors
globally.**¥” This variation reflected the breadth of
research questions, from detailed case studies to broader
exploratory and review studies.

With the rich environment across different medical
conditions and cultural contexts, it was worth noting
that the results also indicated that the focus areas
varied and included prenatal genetic counseling,
cancer risk communication, ethical considerations
for schizophrenia, the impact of genetics on decision-
making and patient understanding, and the integration
of genetics within healthcare systems. However,
only studies from the last 10 years demonstrate the
integration of Next Generation Sequencing (NGS) and
the exploration of point-of-care genetic testing models
to illustrate the technological advancements influencing
genetic practices in the region.*®* At the same time,
ethical challenges, such as the return of incidental
findings and navigating the complexities of genetics for
conditions like schizophrenia are explored, highlighting
the need for ethical guidelines and considerations in
genetic research and counseling.*

The results in the column with the outcomes span
a wide range of information, from the effectiveness
of counseling and patient understanding to decision-
making regarding prenatal screening and managing
hereditary diseases to evaluating genetic testing
technologies and exploring the emotional and ethical
aspects of genetic counseling. Remarkably, these studies
also emphasize the importance of culturally relevant
approaches, the potential benefits of genetic testing
for disease management and prevention, and the
development of personalized medicine strategies.

Risk of bias assessment revealed that 21.4% of
the studies had a high risk of bias, primarily due to
inadequate blinding and incomplete outcome data.
Approximately 29% exhibited a low risk of bias, and
the remaining 50% were judged to have a moderate
risk. This assessment underscored the need for cautious
interpretation of the study findings, particularly those
from studies with a high risk of bias.*!
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Focus area on genetic counseling

M Prenatal mPediatric mGenomic mCancer MGenetic mCounseling ™ Genetic counseling

Figure 3 - Distribution of focus areas on genetic counseling among the selected published studies

The count of outcomes measured across studies

16

14

12
: ]

Decision-making Patient understanding Effectiveness of counseling Service implementation

o]

(2]

IS

N

m Outcomes Measured

Figure 4 - Distribution of outcomes measured across the selected published studies.
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Overall, the results gathered from the table show a
considerable insight into the current state and future
directions of genetic health and precision medicine
in Southern Africa, aligning with the hypothesis that
enhanced genetics can significantly benefit healthcare
inclusivity and outcomes.

Discussion. This systematic review, encompassing
42 studies, provides a comprehensive panorama of the
evolution of genetics in Angola and other countries
in Southern Africa. The collated evidence reveals a
multifaceted landscape where genetics is at an emerging
stage but prepared for substantial growth.

This systematic review explored the realm of genetics
in Southern Africa, including Angola, providing an
insightful perspective on its current state and potential
advancements. The evidence gathered through our
research underscores the formative stages of genetics
in this region. Despite the disparity in its development
across countries or areas, as well as urban and rural
settings, a foundational stage is set for further growth,
with insights into existing practices offering a roadmap
for future interventions. These findings are congruent
with the hypothesis positing that advancements in
genetic science are poised to substantially enhance
healthcare inclusivity and outcomes across the region.

Central to our findings is the demonstrable role
of genetics in enhancing patient understanding and
facilitating informed decision-making in genetic health.
This advance is particularly significant in a landscape
where misconceptions about genetics and hereditary
conditions are rampant and where the healthcare
infrastructure often struggles with resource constraints.
The positive impact of genetic counseling in these
settings is a testament to its potential efficacy in diverse
healthcare contexts. This positive trend, however,
is set against a backdrop of substantial systemic
challenges, including limited resources, insufficient
genetic education among healthcare providers, and
prevalent cultural misconceptions regarding genetics
and hereditary diseases. In addressing these challenges,
the review draws attention to innovative solutions
emerging in the field. Pioneering studies like those
by Haldane et al* and Zhong et al®® underscore the
efficacy of community-based approaches and culturally
sensitive models. These models have shown promise in
bridging the gap between advanced genetic practices
and Southern African countries’ unique cultural and
socio-economic contexts. They offer a blueprint for
crafting more inclusive and effective genetic services
that resonate with the local community while addressing
their specific needs and concerns.

342 Saudi Med ] 2025; Vol. 46 (4)  https://smj.org.sa

A key finding of our review is the identification
of barriers like infrastructural challenges, educational
gaps, and cultural misunderstandings alongside
facilitators such as community engagement and region-
specific methods.* These challenges are compounded
by inadequate policy support and strategic planning,
as indicated by current policy and strategy documents
pertaining to genomic medicine in Southern Africa.
Such documentation highlights the urgent need for
enhanced infrastructural and educational advancements
in genomics, which are essential for translating genetic
advancements into practical healthcare solutions.

These findings echo the sentiments of Haldane et
al* and Zhong et al, emphasizing the importance of
understanding these regions” unique cultural and socio-
economic backdrop in tailoring genetic strategies.

By addressing these foundational issues, Southern
Africa can better harness the potential of precision
medicine to meet the diverse health needs of its
populations, thereby moving towards a more equitable
healthcare system.

Our review substantiates the role of genetic
counseling in enhancing patient understanding
and decision-making, confirming its effectiveness
across various healthcare settings in Southern Africa.
Innovative, culturally congruent models, particularly
those emphasizing community participation, have
emerged as promising solutions to regional challenges,
providing a template for future genetic strategies.”

The collective evidence gathered in our review
supports the adoption of region-specific genetic
frameworks, culturally competent healthcare practices,
and improved infrastructure. Our findings lay the
groundwork for future research, stressing the need
for longitudinal studies to assess these interventions’
enduring effects and sustainability. Such research will
contribute significantly to developing a more robust,
culturally sensitive, and efficient healthcare system in
Southern Africa.

The synthesis of data extracted from the
comprehensive table provides profound insights into
the prevailing conditions and prospective trajectories of
genetic health and precision medicine within Southern
Africa. It is noteworthy, however, that these broad
conclusions were drawn when the search strategy was
specifically narrowed to focus on genetic counseling.
This aspect underscores the necessity of interpreting
these results within the context of the available data,
which primarily centers on genetic counseling initiatives.

Study  limitations.  This  systematic  review
encounters several constraints. A notable limitation
is the propensity for publication bias, with a possible
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underrepresentation of studies yielding negative or
inconclusive outcomes. Moreover, the diversity in
study methodologies, regional healthcare settings, and
demographic variables complicate extracting universally
applicable conclusions. The observed high risk of bias in
the included studies (21%), as meticulously described by
Fitz Gerald et al,* further needs a prudent interpretation
of the aggregated data, acknowledging the possibility of
skewed representations in some instances.

The lack of quantitative meta-analysis has also
limited our systematic review due to the variability in
study methodologies, outcomes, and contextual focus
across the included studies, precluding the possibility of
aggregating data for quantitative synthesis. Nevertheless,
the data from our results show that genetics holds
significant promise for improving healthcare outcomes
in Angola and Southern Africa. Realizing this potential
is contingent on systematically addressing the identified
challenges, particularly the need for contextually adapted
educational initiatives, infrastructure development,
and building cultural competence among healthcare
practitioners.” As noted by Cohen-Kfir et al* the
region stands at a crucial juncture where targeted efforts
in these areas can catalyze a transformative change in
the landscape of genetic healthcare services.

Our results also indicate that the implications of our
findings are manifold, and it is highly recommended
that further and detailed studies of clinical practice be
taken as a pressing need emerges for the development
of region-specific genetic frameworks attuned to the
unique cultural, economic, and infrastructural realities
of the individual countries in Southern Africa. From a
research perspective, there is a clear pathway for future
investigations to focus on the effectiveness of such
contextualized models, strategies to surmount existing
barriers, and the exploration of longitudinal impacts
of genetics on patient outcomes and healthcare system
efficiencies. Furthermore, as Appiah et al”” underscored,
longitudinal studies investigating the long-term benefits
and sustainability of integrated genetic services in these
regions are imperative.

In conclusion, while challenges in genetic counseling
in Southern Africa are evident, the potential for
significant enhancements in healthcare inclusivity and
effectiveness is undeniable. As countries like Angola in
the Southern part of Africa go through the complexities
of their unique healthcare challenges and the evolving
field of genomic medicine, the insights from this review
are crucial in shaping focused and effective strategies
for fully managing genetic counseling. Further, this
study acts as a call to action for longitudinal research
efforts to further our understanding and application of

these findings in creating a transformative healthcare
landscape in Angola and other countries in Southern
Africa.
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