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Introduction

Genetic services are expanding globally as sequencing 
costs decrease, and genetic knowledge is integrated into 
clinical practice. Clinical genetics expertise aids in diagnos-
ing complex genetic conditions and guiding cost-effective 
medical management (Dimmock et al. 2021). Implement-
ing genomic medicine has improved health outcomes and 
reduced costs in prenatal (Migliavacca et al. 2024; Wang et 
al. 2022), pediatric (Szigety et al. 2022), and cancer clini-
cal settings (Pritchard et al. 2022; Rao et al. 2024; Szigety 
et al. 2022). Additionally, genomic technologies are use-
ful for population-based screening (Allen et al. 2024) such 
as newborn screening (NBS) (Ceyhan-Birsoy et al. 2019). 
However, additional genetics expertise and infrastructure 
are needed to make genomic medicine feasible and effective 
in low-resource settings.

Studies have shown that genetics expertise in clinical 
practice is key to providing an accurate and timely diag-
nosis for genetic conditions (Chen et al. 2023; Hendricks-
Sturrup et al. 2020). Often, a genetic diagnosis can inform 
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Abstract
Genetic services are expanding globally, but access remains limited in low-resource regions such as Latin America. Under-
standing current service availability, barriers, and facilitators is critical to guide capacity building and improve patient 
care. We conducted a cross-sectional survey of healthcare professionals providing genetic services in Latin America. The 
survey, available in Spanish and English, assessed genetic services, referral patterns, testing availability, barriers, facilita-
tors, and perceived needs. Descriptive statistics summarized quantitative data, and thematic analysis was applied to open-
ended responses. Eighty-five respondents from 18 countries reported broad clinical activity across pediatric, cancer, and 
adult-onset genetic conditions. Commonly ordered tests included karyotype, gene panels, and exome sequencing, with 
many sending samples abroad. Key barriers included high costs, workforce shortages, and limited clinician familiarity 
with testing. Facilitators included clinician interest and laboratory partnerships. Respondents emphasized the need for 
expanded test access, workforce development, and increased training opportunities. Genetic services in Latin America 
show substantial growth but face persistent barriers. Strengthening local infrastructure, training, and collaborative efforts 
is essential to improve access, reduce diagnostic delays, and enhance patient outcomes.
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medical management and treatment decisions. Genetic 
conditions like phenylketonuria (PKU) can be treated with 
diet adjustments. While others, such as cystic fibrosis and 
X-linked adrenoleukodystrophy, have treatments to cure, 
halt or slow progression and mediate the severity of disease. 
Without access to testing, genetic conditions such as these 
may remain undetected and untreated. Cost is a major bar-
rier to implementing genetic testing in clinical care in both 
high and low resource settings (Hackl et al. 2023; Powell et 
al. 2024). However, the cost-saving potential of an accurate 
diagnosis without the delays to clinical management caused 
by barriers to genetic evaluation are often overlooked in 
healthcare policy (De Rosa et al. 2024).

In Latin America (LATAM), genetic services are pro-
vided through a variety of professionals and contexts. Pre-
vious descriptions of genetic services in Latin America vary 
by country are outdated and lack uniformity (Bonilla et al. 
2022; De Castro and Restrepo 2015; Guio et al. 2018; Lar-
randaburu et al. 2015; Paz y Miño et al. 2015; Penchaszadeh 
2013; Toland et al. 2018; Torre-Hernandez et al. 2018; Vish-
nopolska et al. 2018). In contrast, the landscape of genetic 
services in the United States (Jenkins et al. 2021), Europe 
(Unim et al. 2019), and Asia (Abacan et al. 2019; Kim et 
al. 2022; Thong et al. 2018) is well described in publicly 
accessible resources. Although genetic services in LATAM 
have been developing rapidly in recent years (De Rosa et al. 
2024; Diaz Caro and Simone 2024), this development is not 
well described in scientific literature. This gap highlights 
the need for research describing current genetic services 
availability and utilization in LATAM.

Recent reports highlight a lack of training opportuni-
ties and awareness of genetic services in LATAM (Bucio 
et al. 2019; Fernández-Ramires, Morales-Pison, Rucatti, 
Echeverría, San Martín, Cammarata-Scalisi et al., 2024; 
Giugliani et al. 2022; Ormond et al. 2024). Calls to action 
stress the need for national NBS programs, a unified defi-
nition of rare disease, and a push for legislative action to 
advance the implementation of genomics in healthcare (De 
Rosa et al. 2024; Giugliani et al. 2022; Wainstock and Katz 
2023). A necessary step towards action is to catalogue the 
landscape of genetic services in LATAM. The availability 
and accessibility of such information can facilitate advo-
cacy and collaboration between established genetics centers 
and developing clinics to meet patients’ needs and improve 
clinical care (MacFarland et al. 2022; Wainstock and Katz 
2023). We seek to address the gap in recent literature on 
genetic services in LATAM. We aim to (1) catalogue avail-
able genetic services, their context and implementation (2) 
assess barriers, facilitators and needs, and (3) evaluate the 
adequacy of genetic services in terms of genetic testing, 
genetic counseling, and medical management from a health-
care provider perspective.

Materials and methods

This study was approved by the Baylor College of Medicine 
Institutional Review Board (Protocol # H-55131). A survey 
was developed through an iterative process with healthcare 
providers with experience providing genetic services in 
LATAM. Survey creation was guided by the Consolidated 
Framework for Implementation Research (CFIR) (Damsch-
roder and Lowery 2013), as no standardized measure exists 
to assess availability and utilization of genetic services in 
LATAM. After three rounds of drafting and revision, the sur-
vey included questions about the patient population, genetic 
testing, demographic information, and five-point Likert scale 
questions addressing the adequacy of genetic testing, genetic 
counseling, medical management, demand for genetic ser-
vices, and workforce size. Free text questions were included 
to allow respondents to provide context for their answers if 
desired. The survey was translated into Spanish and reviewed 
by native speakers to ensure linguistic accuracy. It was dis-
tributed via REDCap (Harris et al. 2009, 2019) through 
research groups, national genetics societies, and direct con-
tacts in LATAM to reach healthcare professionals providing 
genetic services. English and Spanish versions of our survey 
are available as supplemental material (SM1).

Snowball sampling was used to expand the survey reach. 
Inclusion criteria required participants to (1) read and write in 
Spanish or English and (2) have direct involvement in genetic 
services in a Latin American country in the last 12 months. 
Genetic services were defined as ordering genetic testing, eval-
uating patients with genetic conditions, or providing genetic 
counseling. To maintain respondent anonymity, no race, eth-
nicity, or sex data were collected. Data were gathered from 
May 2024 to November 2024 and analyzed using STATA 18 
BE statistical software for descriptive analysis. Inductive the-
matic analysis was used to summarize and organize qualita-
tive responses into themes for reporting. All free text responses 
were reviewed by two authors (R.J.G., E.A.) and the themes 
represented in all responses were agreed upon between the two.

Results

Enrollment and dataset

During the enrollment period we collected 134 responses. After 
reviewing eligibility and completeness of data, 85 responses 
(63%) were included in the final analysis. In ten cases, most 
(> 50%), but not all questions were answered. These responses 
were included in the analysis but may lead to different denomi-
nators for different items (75 up to 85). Respondents were pre-
dominantly medical geneticists with MD-level training (36/75, 
48%), the remainder had a master’s degree (17/75, 23%), 
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doctorate (14/75, 19%), vocational training (3/75, 4%), bach-
elor’s degree (1/75, 1%), or other training (4/75, 5%). Those 
who selected “Other” reported achieving a medical degree with 
an additional specialization or degree (Table 1).

Referral information

Respondents selected common reasons for referral to 
genetic evaluation in their clinical context. The most com-
mon referral indications were pediatric genetic conditions 
(69/85, 81%), cancer (51/85, 60%), adult-onset conditions 
(42/85, 49%), newborn screening (38/85, 45%), prenatal 
(32/85, 38%), infertility (32/85, 38%). Write-in responses 
to the “Other referral” option included after pharmacoge-
netic testing (3/85, 4%), preconception/infertility (2/85, 
2%), and cardiogenetics (1/85, 1%). A wide variety of spe-
cialties referred patients to genetics, including pediatrics 

(66/85, 78%), neurology (59/85, 69%), oncology (51/85, 
60%) and obstetrics and gynecology (43/85, 51%). Less 
common referral sources endorsed by respondents included 
self-referrals (26/85, 31%), maternal fetal medicine refer-
rals (24/85, 28%) and psychiatry referrals (22/85, 26%).

Genetic testing

The most ordered genetic tests included karyotype (69/84, 
82%), panel genetic testing (55/84, 66%), exome sequencing 
(52/84, 62%) and chromosomal microarray (CMA) (43/84, 
51%). The least commonly ordered tests were genome 
sequencing (16/85, 19%), single gene testing (12/85, 14%) 
and research-based testing (11/85, 13%). Respondents from 
Cuba indicated that they do not perform sequencing tests 
larger than single gene testing. Additional data regarding 
genetic testing is reported in Table 2.

Training Level, n (%) N = 75 Country, n (%) N = 75
   MD 36 (48.0)    Argentina 4 (5.3)
   Master’s 17 (22.7)    Bolivia 1 (1.3)
   Doctorate 15 (18.7)    Brazil 6 (8.0)
   Bachelor’s 1 (1.3)    Chile 11 (14.7)
   Vocational 3 (4.0)    Colombia 8 (10.7)
   Other 4 (5.3)    Costa Rica 2 (1.3)
Service Modality, n (%) N = 75    Cuba 10 (13.5)
   In person 36 (48.0)    Dominican Republic 1 (1.3)
   Telemedicine 2 (2.6)    Ecuador 2 (2.7)
   Both 33 (44.0)    Guatemala 6 (8,0)
   No patient care 4 (5.3)    Honduras 1 (1.3)
Language, n (%) N = 75    Mexico 11 (14.7)
   Spanish 69 (89.3)    Nicaragua 1 (1.3)
   English 13 (17.3)    Panama 3 (4.0)
   Portuguese 6 (8.0)    Paraguay 1 (1.3)
   French 1 (1.3)    Perú 3 (4.0)
   Creole 1 (1.3)    Uruguay 2 (2.7)
   Indigenous Language 0 (0.0)    Venezuela 2 (2.7)

   More than one country 0 (0.0)

Table 1  Respondent demographic 
information. Note: 75 of 85 
respondents included in the data 
set responded to the demographic 
portion of the survey

 

Testing Location* n (%) N = 84 Common Genetic Testing Orders* n (%) N = 84
   Commercial, out-of-country 49 (58)    Karyotype 69 (82.1)
   Commercial, in-country 42 (50)    Panel genetic testing 56 (66.7)
   In-house/Hospital lab 29 (34.5)    Exome sequencing 52 (61.9)
   Government Lab 20 (23.8)    Chromosomal Microarray (CMA) 43 (51.2)
Payment Methods* n (%) N = 84    Other# 36 (42.9)
   Public health care/government-based insurance 54 (70.9)    Single gene testing 24 (28.6)
   Self-pay 50 (62.8)    Genome sequencing 15 (17.9)
   Private commercial health insurance 24 (27.9)    Biochemical testing 12 (14.3)
   Other+ 7(8.1)    Research genetic testing 11 (13.1)
   Unknown 1 (1.2)

Table 2  Genetic testing data. *Participants may have selected more than one response; thus, the percentages do not sum to 100%. +Other payment 
sources include philanthropy and research funding. #Other tests include multiplex ligation-dependent probe amplification (MLPA), triplet primed 
PCR, fluorescence in situ hybridization (FISH), APOE testing, spectral karyotype (SKY), and chromosome breakage studies
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testing (38/84, 45%), (3) workplace culture encourages genetic 
testing (37/84, 44%), and (4) partnerships with laboratories 
(35/84, 42%). Cost was the barrier most selected by respon-
dents (62/84, 74%), followed by lack of clinicians (38/84, 
45%), and lack of knowledge about genetic testing (36/84, 
43%). Other barriers included distance to a genetic specialty 
clinic (14/84, 17%), fear of genetic testing (7/84, 8%), cultural 
or religious beliefs (6/84, 7%), language barriers (5/84, 6%), 
and lack of awareness from patients (5/84, 6%). Distrust was 
not selected as a barrier to genetic services by any respondent.

An optional open-response question assessed the area of 
greatest need from the clinician perspective. A total of 60 
respondents disclosed 67 needs that were categorized into 
five themes. Responses included (1) need for better access 
to genetic testing (28/67, 42%), (2) need for genetics pro-
viders (17/67, 25%), (3) genetic evaluation for a subspe-
cialty (adult, cancer, prenatal, and pediatric) (12/67, 20%), 
(4) training and technology for local genetic services (6/67, 
9%)and (5) government & public recognition (4/69, 6%). 
Exemplative qualitative responses are reported in Table 3.

Genetic services adequacy

We queried respondents about the adequacy of genetic coun-
seling, genetic testing, medical management, and number of 
providers through Likert scale questions (Fig. 2.)

Respondents indicated that genetic testing was most 
often performed at out-of-country commercial laboratories 
(49/84, 58%), followed by in-country commercial laborato-
ries (42/84, 50%) and in-house/hospital laboratories (30/84, 
36%). All ten respondents from Cuba performed testing 
exclusively at a government laboratory. Genetic testing sent 
out-of-country was performed in the United States (35/47, 
75%), Germany (24/47, 51%), Spain (11/47, 23%), South 
Korea (9/47, 19%), China (2/47, 4%), and Portugal (1/47, 
2%). Some testing was also sent out-of-country within 
South America to Brazil (10/47, 21%), Colombia (4/47, 
9%), and Argentina (2/47, 4%). Of respondents who per-
formed genetic testing out-of-country, 32% (15/47) stated 
all genetic testing they ordered was performed at an out-
of-country commercial lab. Respondents described sending 
genetic testing to another country for the following reasons: 
cost-effectiveness (29/49, 59%), absence of local testing 
options (18/49, 37%), lack of local laboratory (10/49, 18%), 
and lack of certification to perform testing (10/49, 18%).

Barriers and facilitators

We also evaluated the barriers and facilitators to genetic ser-
vices (Fig. 1A and B). The most selected facilitators were (1) 
doctors have a positive attitude towards genetic testing (50/84, 
60%), (2) patients have a positive attitude towards genetic 

Fig. 1   Barriers and Facilitators of 
Genetic Services for healthcare 
providers in LATAM
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Eighty-seven percent (73/84, 87%) of respondents agreed 
or strongly agreed that there is a need for additional provid-
ers of genetic services in their area. When asked whether 
there is insufficient demand for genetic services in their area, 
73% (61/84) of respondents disagreed or strongly disagreed. 
Regarding the adequacy of genetic testing, genetic counsel-
ing, and medical management, around half of respondents 
strongly disagreed or disagreed that these needs are ade-
quately met for their patients, (45%, 38/84), (45%, 38/84), 
and (55%, 46/84), respectively.

Discussion

Our study found that genetic healthcare providers in Latin 
America feel that cost is the main barrier to accessing genetic 
services and that more providers are needed to meet patient 
demand. This provides valuable insight into the availability 
and utilization of genetic services in LATAM. In a scoping 
review, (Raspa et al. 2021) identified limited genetics spe-
cialists, and poor reimbursement as barriers to genetic ser-
vices in the United States. These barriers are similar to those 
facing genetics providers in LATAM. Raspa et al. proposes 
telehealth genetics services as a model to overcome certain 
access barriers to genetic services. This model is already in 
use in LATAM, as reported by 46.6% of our respondents 
who already provide services via telehealth. Other models 

Table 3   Highlighted clinician quotations from each theme of the areas 
of need open-response section
Theme Quotation
Theme 1: Better 
Access to Genetic 
Testing

“I work in the private sector. Not all medi-
cal insurances cover genetic studies and 
the current cost is about $600 dollars. 
Not everyone can do it.” (Participant 36, 
Argentina)

Theme 2: Need for 
genetics providers

“More geneticists to cover more regions 
of the country. In addition, we do not have 
genetic counselors in my country, so the 
clinical geneticist is the one who also per-
forms this function.” (Participant 35, Chile)

Theme 3: Specialty-
specific Genetic 
Evaluation

“In many of the public hospitals there is 
no genetics service for adults, specialties 
are not prepared for genetic diseases, and 
less attention is given to these pathologies. 
[Referral] can take a long time.” (Partici-
pant 119, Mexico)

Theme 4: Training 
and technology for 
local genetic services

“More geneticists are needed. Genetic coun-
sellors are needed. Better quality of testing 
locally. Lower prices in local labs, [since 
the] intermediate lab is charging excessive 
costs. Collaboration for certified training 
in [the] USA, Canada or Europe is a must 
have. The government needs to realize the 
impact of genetic testing.” (Participant 111, 
Costa Rica)

Theme 5: Government 
& Public Recognition

“The government must comply with the 
existing law […] to insure and pay for 
genetic testing and treatment of patients 
[with] rare diseases. [The] government 
does not do this.” (Participant 129, Panama)

Fig. 2  Clinician-perceived adequacy of genetic testing, genetic counseling, and medical management on a five-point Likert scale
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have been shown to benefit the patient-clinician relationship 
(Daggett et al. 2023; Diaz et al. 2024).

Our study must be considered in the light of its limita-
tions. While we had representation from eighteen coun-
tries, these results may not be generalizable because of the 
small number of responses from each country. However, 
it is worth noting that in some cases, even a small sample 
size in a country may represent many of the licensed clini-
cal geneticists working there. For example, we received 
two responses from Costa Rican healthcare providers, one 
of which stated that there are only three clinical geneticists 
working there. This number matched the number of practic-
ing clinical geneticists listed on the Costa Rican College of 
Physicians and Surgeons register of medical providers as 
of April 2025. This may be the case in other countries as 
well, meaning this data may be more representative than it 
appears with a small sample size. Similarly, the inclusion of 
high response countries (Chile, Mexico, Cuba) may cause 
averages across the total sample to not reflect the reality at 
a country level. Further, responses from Cuba were vastly 
different with respect to access to genetic services compared 
to other countries. Respondents from Cuba highlighted 
the adequacy of genetic providers and training, historical 
embargos affecting the available genetic tests, and exclusive 
use of in-country government laboratories. These differ-
ences in access to genetic services between Cuba and other 
Latin American countries are well documented (Ormond et 
al. 2024; Roblejo Balbuena and Marcheco Teruel 2017).

Additionally, we recognize that we are likely missing 
responses from Portuguese-speaking Brazil since our sur-
vey was only offered in English and Spanish. As the land-
scape of genetic services in large Brazilian cities is well 
documented (Bonilla et al. 2022; Horovitz et al. 2024), we 
did not expect to advance the aims of our study by actively 
recruiting Portuguese-speaking providers in Brazil. A spe-
cial issue on community genetics in Brazil was recently 
published in the Journal of Community Genetics covering 
advancements in healthcare policy, access to genetic ser-
vices, and research efforts which provides up-to-date infor-
mation on the landscape of genetic services in Brazil. In 
contrast to the much of LATAM, this special issue reports 
that Brazil has an established and expanding NBS program 
(De Souza et al. 2025), robust policy and reference centers 
for rare disease (Félix et al. 2024; Giugliani et al. 2025). 
However, though comparatively advanced, these programs 
are not without challenges. Our study identifies similar bar-
riers to those reported in Brazil by Rodrigues et al. 2024; 
including lack of expertise, laboratories, and patient advo-
cacy groups (Rodrigues et al. 2024).

Self-selection bias may have affected our study, as par-
ticipants with a vested interest in this topic area may be 
more likely to respond. The recruitment methods used may 

proposed by Raspa et al.(Raspa et al. 2021) include partner-
ships between genetic and non-genetic healthcare providers, 
and additional training opportunities. Our respondents like-
wise identified these as current facilitators that are increas-
ing the access to genetic testing for their patients.

Capacity building is a key part of improving access to 
genetic services. In resource-limited settings, genetic ser-
vices are still feasible with creative and customized solu-
tions that fit the communities they intend to serve. One such 
example is a pilot implementation of genomic risk assess-
ment for cancer risk and genetic services sustainment in 
Mexico by Blazer et al. (Blazer et al. 2021). They worked 
within the context of the Mexican public healthcare sys-
tem and were able to offer online training to clinicians and 
low-cost targeted analysis of BRCA1 and BRCA2. With the 
increased local capacity, the clinicians were able to iden-
tify 195 patients with BRCA1 or BRCA2 pathogenic vari-
ants. With this information they can consider risk reducing 
surgeries and targeted therapy options that may be benefi-
cial for both the patient’s health and the overall cost sav-
ings to the healthcare system. Capacity building can serve 
local patients for decades to come and build a foundation 
for future training and investment in genetic services. Cur-
rently, the main avenue for a healthcare provider to offer 
genetic services is training for physicians to specialize in 
genetics (Bucio et al. 2019; De Lima et al. 2024; Diaz Caro 
and Simone 2024; Margarit et al. 2013; Rodas-Pérez et al. 
2015), which could explain the high number of physician 
respondents to our survey. In Latin America, master’s level 
courses in genetic counseling are only available in Cuba 
(Roblejo Balbuena and Marcheco Teruel 2017) and Brazil 
(Ormond et al. 2018). In lieu of a master’s degree or medical 
fellowship for physicians to specialize in genetics, certifi-
cates programs and graduate diplomas in genetic counseling 
or cancer genetics(Margarit et al. 2013) have attracted Latin 
American healthcare providers who see a need for genetics 
knowledge to better serve their patients.

Of interest, distrust was not selected as a barrier to genetic 
services by any respondent. Previous research about barri-
ers to genetic services for Latin American patients based in 
the United States has reported medical distrust as a major 
barrier to genetic services (Hamilton et al. 2016; Hann et al. 
2017; Ramirez et al. 2015). This could be an intrinsic fea-
ture of our study population, who are healthcare providers, 
rather than patients receiving genetic services as in other 
studies or could reflect a difference in perspectives between 
US-based Latin American patients and patients in Latin 
American countries. Another possibility is that this is the 
result of language and cultural concordance between Latin 
American healthcare providers and their patients, which 
is less common among Latin American individuals in US-
based studies. Ethnic, linguistic, and cultural concordance 
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out-of-country could prove valuable in guiding the devel-
opment of local genetics infrastructure such as training 
programs, laboratories, and/or genetic testing partnerships 
within LATAM. Such a study may be able to identify neces-
sary sample volumes and reimbursement levels that would 
make local genetic testing a viable option in a variety of sce-
narios with the goal of reducing cost, thus lowering a major 
barrier to genetic services identified in this study.

Overall, building local capacity is essential to increas-
ing access to genetic services in LATAM. We describe the 
existing landscape with the goal of awareness and recog-
nition of genetic services and provide context for future 
studies. Public recognition and government buy-in is 
crucial to advancing access to genetic services within the 
context of each country and their healthcare system. As 
genetic technologies continue to advance, it is crucial to 
support a sustainable and locally driven future for acces-
sible genetic services in LATAM. Whether a patient has 
an inherited cancer predisposition, rare genetic disease, 
congenital anomaly, or adult-onset neurological disease; 
local genetic testing and evaluation should be an attainable 
option regardless of geography. By implementing genetic 
services that leverage local facilitators, systemic barriers 
can be overcome, diagnostic delays can be reduced, and 
unnecessary costs can be avoided; at the same time improv-
ing patient health outcomes and drive long-term savings for 
the healthcare system.
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overrepresent clinical geneticists with MD-level training, 
since non-physician genetics providers may be less likely 
to be affiliated with national genetics societies or research 
studies. However, other survey-based studies have shown 
a growing number of non-physician healthcare providers 
offering genetic services with a variety of training levels 
(Fernández-Ramires, Morales-Pison, Rucatti, Echeverría, 
San Martín, Cammarata et al., 2024). We recognize that 
across LATAM, healthcare access is variable depending 
on factors such as geography, economic development, 
political stability, and national priorities. At this time, 
genetics services are available to some extent in every 
country which had a respondent, though there are myriad 
differences between them, not all of which could be cap-
tured in this study.
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and practices; (2) regional meetings focused on action that 
bring together key stakeholders to address local barriers 
and advocate for the resolution of access issue; (3) pilot 
programs that demonstrate cost-effectiveness and clinical 
benefits and incentivize further adoption and investment by 
local governments; (4) existing training opportunities that 
serve as templates for developing accessible and appropri-
ate genetics education programs. International societies of 
genetics professionals such as the Latin American Profes-
sional Society for Genetic Counseling (SPLAGen) (Diaz 
Caro and Simone 2024), and the Latin-American Network 
of Human Genetics (RELAGH) (Rojas-Martínez et al. 
2014) are a keystone to developing efficacious local train-
ing and infrastructure for genetic counselors, clinical genet-
icists, and laboratory staff. This professional community 
nurtures and supports local professionals who understand 
the context, language, and needs of LATAM communities.

Future directions

Future studies may include country-specific assessments 
or surveys to investigate the landscape of genetic services 
in regions not well captured in this study. Additionally, the 
utilization of genetic services in healthcare in less urban-
ized areas, outside regional capitals, remains unstudied in 
many countries. Indeed, many of our respondents noted 
that they provide services in the national or provincial capi-
tal, although almost half of respondents offer telemedicine 
appointments, which may extend their reach to more rural 
areas. Lastly, a study of the economic viability, benefits and 
limitations of performing genetic testing in-country versus 
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