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a b s t r a c t

Background: Sub-Saharan Africa (SSA) has a shortage of surgeon specialists. Many SSA countries lack
specialty training programs but South Africa, an upper middle-income country, has several post-graduate
surgical training programs. The primary objective of this study was to describe the retention rates of non-
South African SSA surgical trainees from the University of Cape Town (UCT) on the African sub-continent.
The secondary objective was to describe advantages and disadvantages of foreign surgical trainees on the
UCT surgical training programs.
Methods: This was a two-part cross-sectional survey administered via email between June 1, 2018 and
March 1, 2019 to UCT 1) surgical residents and fellows who graduated between 2007 and 2017 and
whose country of origin was in SSA but outside South Africa, and 2) UCT surgical division heads.
Results: Thirty out of 78 (38%) trainees responded; 83% (n ¼ 25) were male. There was a 96% retention
rate of surgical trainees in SSA, 80% (n ¼ 24) returned to their country of origin after training, 83%
(n ¼ 25) worked in the public sector, and 90% (n ¼ 27) in teaching hospitals. Seven out of ten surgical
division heads responded. Reported advantages of SSA trainees included more junior staff (n ¼ 5, 71%)
and the establishment of SSA networks (n ¼ 4, 57%). Disadvantages included increased training re-
sponsibilities for educators (n ¼ 2, 29%) and fewer cases for South African trainees (n ¼ 2, 29%).
Discussion: Retention on the African sub-continent of surgeons who trained at UCT was high. SSA doctors
can utilize South African post-graduate surgical training programs until their own countries increase
their training capacity. The majority of trainees returned to their countries of origin, utilizing their skills
in the public and academic sectors, and contributing to the teaching of more trainees. These training
partnerships also contribute to knowledge-sharing and facilitate a regional network of African surgeons.
Active recruitment of more female trainees is needed to ensure gender equity.

© 2020 Elsevier Inc. All rights reserved.
Introduction

The Lancet Commission on Global Surgery identified that five
billion people lack access to safe surgical care worldwide and that
2.2 million more surgeons, anesthesiologists, and obstetricians are
required to address this unmet surgical need.1 The greatest burden
of unmet surgical need lies in Africa.1e3 Sub-Saharan Africa (SSA), in
Department of Global Health,
erberg Hospital, Cape Town,
particular, has a dearth of surgeons with few countries equipped to
provide surgical training. In some SSA countries, training is often
discontinuous and compromised by a lack of resources and inad-
equate infrastructure, encouraging SSA trainees to utilize training
programs in other countries.4 Doctors from SSA countries that do
not have their own training programs have four options for surgical
training: 1) programs located in high-income countries (HICs), 2)
programs located in SSA that are funded and supported through
HIC partners, 3) programs located in SSA run by regional accredi-
tation bodies, or 4) university-based surgical programs in another
SSA country.

The first option are post-graduate surgical training programs
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located in HICs. HIC surgical training programs have been estab-
lished for many years and have the advantages of having many
supervisors, resources, and the opportunity to learn more special-
ized and complex operations compared to African programs.5

However, the burden of surgical disease and the type of treat-
ments offered may not be similar to those in the African trainees’
country of origin, making the training less applicable when
returning to their home environment. In addition, other studies
have reported that low- and middle-income country (LMIC)
trainees stay in the HIC where they trained, making this pathway a
threat to surgeon retention within SSA.6,7

The second option are hybrid training programs located in SSA
but which use HIC surgeon-trainers. Two examples are the Pan-
African Association of Christian Surgeons (PAACS) and Human Re-
sources for Health (HRH) Rwanda. PAACS is a program based in
rural Christian mission hospitals located throughout East and
Central Africa. Each PAACS hospital has its own training program
sustained by donor-funding and partially staffed by HIC surgeon-
trainers.8 PAACS aims to train and hire SSA surgeons who are
willing to stay on the subcontinent as surgeons and/or contribute to
increasing surgical capacity. HRH Rwanda is a US government-
sponsored initiative established in 2012 to assist in building
health education infrastructure and workforce in Rwanda, through
temporary funding.9 The program trains specialist doctors,
including surgeons, in Rwandan hospitals and relies on US faculty
to mentor Rwandan trainers.10,11

The third training option are programs run by African regional
accreditation bodies, such as the College of Surgeons of East, Cen-
tral, and Southern Africa (COSECSA), which offer online-based
curricula coupled with clinical supervision at local hospitals by
local surgeon-trainers. This model boasts high retention rates of
85.1% within the country of trainee origin and a 93.4% retention of
surgeons within Africa overall.12 Clinical training offered at
COSECSA-approved hospitals vary by the availability of operations
and trainers on-site. In addition, the online curriculum is limited by
the availability of the internet and the lack of individual feedback
for the content. The West African College of Surgeons is another
organization, similar to COSECSA, that runs a regional accreditation
programwith clinical training by local surgeon-trainers at hospitals
in West Africa.

A fourth training option involves participating in a surgical
training program in another SSA country. South Africa is a middle-
income country with eight well-established surgical training pro-
grams13 and non-South African trainees account for approximately
30% of surgical trainees in South African programs.14,15 The Uni-
versity of Cape Town (UCT) is the oldest university in South Africa
and has offered postgraduate surgical training since 1943. All UCT
postgraduate clinical training programs require foreign trainees to
be medically qualified in their country of origin and to register with
the Health Professions Council South Africa. Additional re-
quirements are program- and division-specific.16 Despite a few
previous studies on experiences of SSA trainees in a South African
training program,14,17 advantages and disadvantages of SSA trainees
to the program itself and place of work after graduation have not
been previously reported.

Programs located in HICs can result in permanent relocation of
critical healthcare workers away from Africa. Hybrid programs
between HIC partners and local hospitals rely on external funding
and/or surgeon-trainers that may not be sustainable. Programs that
couple online didactic courses and local hospitals may lack
surgeon-trainers and the variety of cases a large teaching hospital
offers. This fourth option, training at an established South African
university, could be an attractive pathway for SSA doctors to
become surgeons as they offer a wide range of operative experi-
ences in similarly low resource-settings without leaving the region.
Themain objective of this study was to assess retention rates of SSA
surgical trainees on the African sub-continent after completion of a
surgical post-graduate training program at UCT. The secondary
objective was to describe the advantages and disadvantages, of
non-South African SSA trainees for the surgical training programs
at UCT.

Material and methods

This was a retrospective cross-sectional study conducted at the
UCT Department of Surgery which has ten surgical divisions:
General Surgery, Cardiothoracic Surgery, Neurosurgery, Ophthal-
mology, Pediatric Surgery, Orthopedic Surgery, Otorhinolaryn-
gology, Plastic and Reconstructive Surgery, Urology, and Emergency
Medicine (included in the UCT surgical specialty list as the Emer-
gency Medicine residents rotate through surgery). There were two
participant groups: SSA trainees and departmental division heads.
Trainee participants were non-South African SSA doctors who
completed a surgical residency or fellowship in any one of the ten
UCT surgical divisions between 2007 and 2017. The contact infor-
mation of SSA trainees were obtained from surgical division data-
bases and the postgraduate office. Heads from each of the ten
surgical divisions were invited to participate. Once consent was
obtained, a link to the appropriate survey was sent to participants
by email. Surgical trainees were asked about their country of origin,
the division they trained in, and the country and sector (academic,
private, or public) where they currently practiced (see Appendix 1).
UCT surgical division heads were asked about advantages and
disadvantages of training SSA trainees for the program and the
source of funding for these trainees. Division head respondents all
served as their respective program directors and directly super-
vised South African and non-South African trainees. Themajority of
survey questions were multiple-choice; however, additional com-
ments could be written in as well (see Appendix 2). Ethics approval
for this study was obtained from the UCT Human Research Ethics
Committee. No identifying datawere reported to ensure participant
confidentiality.

Data were collected in Research Electronic Data Capture
(REDCap 8.4.3, 2019, Vanderbilt University) and exported for data
analysis to Stata 15 SE (College Station, TX, USA). Descriptive sta-
tistical analysis was performed and presented as proportions,
means, and medians.

Results

Seventy-eight trainees were identified over the ten-year period,
of which only 13 (17%) were female (see Table 1). Thirty trainees
responded to the survey (38%) and originated from Botswana,
Cameroon, Ethiopia, Ghana, Kenya, Lesotho, Namibia, Rwanda,
Uganda, and Zimbabwe (see Fig. 1). There was a 29 of 30 (96%)
retention rate of SSA surgical trainees within the sub-continent
This included 25 (83%) who returned to their country of origin
and another 4 (13%) who practiced in a SSA country other than their
own after graduation.

Trainees received various means of funding and sponsorship
with 14 (47%) funded by their home government or academic in-
stitutions, 10 (33%) funded by private scholarship programs or non-
profit organizations, and the remaining 6 (20%) self-funded. One
(3%) trainee emigrated to a HIC, Canada. Of the trainees who stayed
on the sub-continent, 25 (83%) reported working in a public sector
and 27 (90%) reported working in an academic institution.

Seven out of ten (70%) surgical division heads responded to the
survey. Division heads who responded were from the following
surgical specialties: Urology, Orthopedic surgery, Ophthalmology,
Neurosurgery, Otorhinolaryngology, General Surgery e



Table 1
Demographic and training characteristics of sub-saharan african trainees.

Characteristic n (%)

Total number of trainees identified who graduated between 2007 and 2017 78
Gender
Males 65 (83%)
Females 13 (17%)
Response rate 30 (38%)
Country of origin (of respondents)
Botswana 6 (20%)
Nigeria 5 (17%)
Zimbabwe 4 (13%)
Kenya 4 (13%)
Ghana 4 (13%)
Uganda 2 (7%)
Rwanda 1 (3%)
Namibia 1 (3%)
Lesotho 1 (3%)
Ethiopia 1 (3%)
Cameroon 1 (3%)

Funding of sub-Saharan African trainees
Home institution or government funded 14 (47%)
Other (scholarships, non-government organizations, private funding) 10 (33%)
Self-funded 6 (20%)

Trainee surgical specialty
Otorhinolaryngology 11 (37%)
General surgery 8 (26%)
Orthopedic surgery 4 (13%)
Neurosurgery 3 (10%)
Cardiothoracic surgery 2 (7%)
Urology 2 (7%)

Retention Rate 29 (96%)
Returned to country of origin 25 (83%)
Returned to another sub-Saharan African country 4 (13%)

Fig. 1. Country of Origin of sub-Saharan African Trainees.

P. Naidu et al. / The American Journal of Surgery 220 (2020) 1208e12121210



P. Naidu et al. / The American Journal of Surgery 220 (2020) 1208e1212 1211
Hepatobiliary division, and Emergency Medicine. Division heads
reported that advantages of having SSA trainees included
increasing the surgical workforce (n ¼ 5, 71%), providing oppor-
tunities for future clinical partnerships (n ¼ 4, 57%), and gaining
future research collaborators (n ¼ 3, 43%) (see Table 2). Division
heads reported disadvantages of having SSA surgical trainees that
included increased training demands on educators (n ¼ 2, 29%),
fewer surgical cases for South African trainees (n ¼ 2, 29%), and
personal and financial strain on SSA trainees (n ¼ 1, 14%) (see
Table 2).
Discussion

SSA has a lack of surgical training programs especially in many
of its lower-income countries. South African universities, such as
UCT, provide surgical training for SSA doctors and this study re-
ported retention rates and some of the advantages and disadvan-
tages of this training option. Our study found that the vast majority
of SSA surgeons who graduated from a UCT South African surgical
training program remained in SSA, confirming findings from a
previous UCT study that reported most SSA medical trainees (sur-
gical and non-surgical) planned to return to their country of origin
to work.14 This is in contrast to trainees who leave for HIC programs
and often do not return to their country of origin leading to brain-
drain6. In a recent study, 56% of surgical residents from LMICs who
enrolled in United States programs did not intend to return to their
countries of origin after completing their surgical training, mostly
for professional reasons related to better surgical training, facilities,
and opportunities in comparison to their countries of origin18.

Hybrid programs, or those supported by HIC funding and/or
surgeon-trainers but located in SSA hospitals, also have high SSA
retention rates. For example, PAACS reported a 100% retention rate
of graduates within Africa and 79% retention rate within country of
origin19. These programs increase the surgical workforce in SSA
and aim to hire their graduates as educators. However, since they
rely on external funding and, at least partially, on HIC surgeon-
trainers, they may not be scalable to train all the surgeons
needed for the region.20 Programs inmiddle-income countries such
as South Africa can augment the SSA workforce by training sur-
geons who are expected to return to their country of origin and
contribute to strengthening the health system.14,15 Our study found
that more than three-fourths of UCT SSA surgical trainees returned
to their countries of origin, some to work in public and/or academic
hospitals as surgeon-trainers. For example, two surgeons from
Botswana who graduated from the UCT general surgery training
program, in 2016 and 2017 respectively, are now employed as
surgeon-trainers at the University of Botswana and helping to start
the country’s first accredited general surgery program.21
Table 2
Advantages and disadvantages of sub-saharan african train
of cape town (n ¼ 7).

Advantages

Increased workforce
Future clinical collaborators
Future research collaborators
Improves the quality of South African surgical trainees
Diversity amongst resident body
Internationalization and building links with African cou
Establishing reputation as an international training inst
Disadvantages
Increased teaching load
Fewer cases for South African trainees
Increased personal and financial strain on sub-Saharan
Decreased quality of South African surgical trainees
Additionally, Fagan reported that all SSA trainees who had
completed a one-year head-and-neck fellowship at UCT returned to
their countries and established head and neck services that previ-
ously did not exist in those countries.22

Programs that use the online curriculum of regional accredita-
tion bodies and local surgeon-trainers may lack sufficient numbers
of surgeon-trainers and the variety of operations that a university
program provides. In a survey of Zambian COSECSA trainees, 50%
rated aspects of training as poor or fair. Trainees were unsatisfied
with the limited availability of supervisors, lack of proper equip-
ment necessitating the alteration of procedures, and lack of
internet access, as a significant proportion of COSECSA training
occurred online. While online training is gaining traction world-
wide, the importance of linking academic curricula and clinical
training with a local university is crucial to ensure accountability.23

University programs like UCT provide didactic and clinical training
by the same surgeon-trainers allowing integration of the two
learning modalities. Only one-third of division heads reported that
foreign SSA trainees placed additional demands on educators,
suggesting that there are sufficient surgeon-trainers at UCT.

Surgical division heads identified several program-specific ad-
vantages such as: knowledge of surgical conditions not commonly
found in South Africa and cultural diversity among the surgical
trainees. Additionally, our study reported that non-South African
SSA trainees brought opportunities for regional clinical and
research collaborations leading to African networks. For example,
SSA trainees who graduated from the Karl Storz Head-and-Neck
fellowship at UCT have established the African Head and Neck
Society (AfHNS) and published the AfHNS Clinical Practice Guide-
lines for Head& Neck Cancers in Developing Countries and Limited
Resource Settings.22

Attending postgraduate training programs in South Africa may
pose several challenges for SSA doctors including financial hard-
ship. Unlike local trainees, SSA doctors do not receive a salary from
the South African government, and one-fifth are self-funded. In
another UCT study, financial hardship was cited by the majority of
non-South African trainees.14 Funding sources from HIC govern-
ments, global surgery interest groups, and non-profit organizations
could be potential ways to overcome such financial challenges.
Non-South African SSA trainees also reported feeling that theywere
not prioritized in rotation scheduling and choices of operative
cases. Furthermore, these trainees reported experiencing xeno-
phobia from their South African colleagues and felt they lacked
academic support and learning opportunities compared to their
South African counterparts.14

Additionally, our study found that non-SA SSA female surgical
trainees were under-represented at UCT. Females are in the mi-
nority in surgical training all over the world, but especially in
ees on the surgical training program at the university

n (%)

5 (71%)
4 (57%)
3 (43%)
3 (43%)
1 (14%)

ntries 1 (14%)
itution 1 (14%)

2 (29%)
2 (29%)

African trainees 1 (14%)
0 (0%)
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Africa.24e26 In 2014, COSECSA identified that only 9% of their sur-
gical residents were female.27 Active female trainee recruitment is
warranted and barriers to gender equality should be explored and
addressed in future studies.

This study was limited by its small sample size, its poor trainee
response rate, and single-center study site, which could introduce
selection bias. The response rate, although low, is comparable to
other studies on retention rates following surgical training pro-
grams, where response rates range between 26.1% and 45%.14,19 The
response rate from earlier graduates was lower than more recent
ones and this could be attributed to outdated email and contact
addresses. Since many of the SSA trainees have not recently pub-
lished or did not have social media accounts, we could not find
more recent contact information. This study was limited by its
quantitative methodology and, therefore, did not elicit additional
comments or reasons why SSA trainees chose to remain on the sub-
continent. This should be assessed by future mixed-methods or
qualitative studies. Despite this, previous trainees who responded
were retained on the African sub-continent, which will increase the
African surgical workforce and cadre of local surgeon-trainers. Our
study suggests that there is room for expansion of these programs,
with the prospect of additional funding. However, further studies
would be required to assess the long-term impact of training SSA
surgeons in South Africa and to understand any barriers that
trainees might experience when they return to their countries of
origin.

Conclusion

Partnerships between LMICs can be an important solution to the
shortage of surgeons in SSA. SSA surgeons who train in South Africa
are highly likely to remain on the African sub-continent and work
in the public and academic health sectors. South African univer-
sities can provide SSA doctors with ideal surgical training oppor-
tunities because of disease burdens and available resources similar
to those in their country of origin. In addition, they offer sufficient
surgeon-trainers and the opportunity to perform a wide variety of
operations that range in complexity. SSA doctors also add value to
South Africa training programs as they help create African net-
works of surgeon specialists that will disseminate clinical knowl-
edge and research opportunities throughout the continent. If
additional funding sources could be secured, this pathway could
contribute even more to training surgeons in and for SSA.
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Supplementary data to this article can be found online at
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References

1. Meara JG, Greenberg SL. The Lancet Commission on Global Surgery Global
surgery 2030: evidence and solutions for achieving health, welfare and eco-
nomic development. Surgery. 2015;157(5):834e835.

2. Groen RS, Samai M, Stewart KA, et al. Untreated surgical conditions in Sierra
Leone: a cluster randomised, cross-sectional, countrywide survey. Lancet.
2012;380(9847):1082e1087.

3. Tran TM, Fuller AT, Butler EK, et al. Burden of surgical conditions in Uganda: a
cross-sectional nationwide household survey. Ann Surg. 2017;266(2):389e399.

4. Freitas DM, Munthali J, Musowoya J, et al. Surgical registrars’ perceptions of
surgical training and capacity in Zambia: results from three COSECSA affiliated
training hospitals. Am J Surg. 2018;215(4):744e751.

5. Sanders DL, Bell DC. Worlds apart: training in rural South Africa. Clin Teach.
2012;9(2):99e104.

6. Aluttis C, Bishaw T, Frank MW. The workforce for health in a globalized context
e global shortages and international migration. Glob Health Action. 2014;7(1):
23611.

7. Benedict S, Ukpere WI. Brain drain and African development: any possible gain
from the drain? Afr J Bus Manag. 2013;7(1):23611.

8. Pan-African Association of Surgeons. History of the pan-african association of
christian surgeons [cited 2019 14 October]. Available from: https://www.paacs.
net/about_paacs/our-story/; 2019.

9. Initiative Cg. Rwanda human resources for health program [cited 2019 14
October]. Available from: https://www.clintonfoundation.org/clinton-global-
initiative/commitments/rwanda-human-resources-health-program; 2019.

10. Dussault G. Reflections on health workforce development comment on "health
professional training and capacity strengthening through international aca-
demic partnerships: the first five years of the human resources for health
program in Rwanda". Int J Health Pol Manag. 2018;8(4):245e246.

11. Rickard J, Ssebuufu R, Kyamanywa P, Ntakiyiruta G. Scaling up a surgical res-
idency program in Rwanda. J East Central Afr J Surg. 2016;21(1):11e23.

12. Hutch A, Bekele A, O’Flynn E, et al. The brain drain myth: retention of specialist
surgical graduates in east, central and southern Africa, 1974-2013.World J Surg.
2017;41(12):3046e3053.

13. Patel N, Leusink A, Singh N, Koto MZ, Luvhengo T. Registrar perceptions on
general surgical training in South Africa: a report by the South African Society
of Surgeons in Training (SASSiT). S Afr J Surg. 2018;56(2):10e14.

14. Peer S, Burrows SA, Mankahla N, Fagan JJ. Supernumerary registrar experience
at the university of Cape Town, South Africa. S Afr Med J. 2016;107(1):76e79.

15. Naidoo R, Singh B. Supernumerary registrars: are we helping them or are they
helping us? S Afr J Surg. 2017;55:38e39.

16. University of Cape Town. International applicants & foreign-qualified doctors
[Available from: http://www.health.uct.ac.za/fhs/apply/postgrad/international;
2019.

17. Fagan JJ, Otiti J, Aswani J, et al. African head and neck fellowships: a model for a
sustainable impact on head and neck cancer care in developing countries.
J Head Neck. 2019;41(6):1824e1829.

18. Hagander LE, Hughes CD, Nash K, et al. Surgeon migration between developing
countries and the United States: train, retain, and gain from brain drain.World J
Surg. 2013;37(1):14e23.

19. Van Essen C, Steffes BC, Thelander K, Akinyi B, Li HF, Tarpley MJ. Increasing and
retaining african surgeons working in rural hospitals: an analysis of PAACS
surgeons with twenty-year program follow-up. World J Surg. 2019;43(1):
75e86.

20. Derbew M, Laytin AD, Dicker RA. The surgical workforce shortage and suc-
cesses in retaining surgical trainees in Ethiopia: a professional survey. Hum
Resour Health. 2016;14(Suppl 1):29.

21. Mutabdzic D, Bedada AG, Bakanisi B, Motsumi J, Azzie G. Designing a contex-
tually appropriate surgical training program in low-resource settings: the
Botswana experience. World J Surg. 2013;37(7):1486e1491.

22. Fagan JJ. Clinical leadership and management: developing world ENT. J ENT
Audiol News. 2014;23.

23. HangFu L, Nauhria S. Principles for designing accountability and responsibility
plan in medical education that spreads across multiple sites. MedEdPublish.
2019;8.

24. Muchemwa F, Erzingatsian K. Women in surgery: factors deterring women
from being surgeons in Zimbabwe. J East Central Afr J Surg. 2014;19(2):5e11.

25. Park J, Minor S, Taylor RA, Vikis E, Poenaru D. Why are women deterred from
general surgery training? Am J Surg. 2005;190(1):141e146.

26. Breier M, Wildschut A. Changing gender profile of medical schools in South
Africa. S Afr Med J. 2008;98(7):557e560.

27. O’Flynn E, Andrew J, Hutch A, et al. The specialist surgeon workforce in east,
central and Southern Africa: a situation analysis. World J Surg. 2016;40(11):
2620e2627.

https://doi.org/10.1016/j.amjsurg.2020.06.070
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref1
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref1
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref1
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref1
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref2
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref2
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref2
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref2
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref3
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref3
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref3
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref4
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref4
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref4
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref4
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref5
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref5
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref5
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref6
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref6
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref6
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref7
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref7
https://www.paacs.net/about_paacs/our-story/
https://www.paacs.net/about_paacs/our-story/
https://www.clintonfoundation.org/clinton-global-initiative/commitments/rwanda-human-resources-health-program
https://www.clintonfoundation.org/clinton-global-initiative/commitments/rwanda-human-resources-health-program
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref10
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref10
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref10
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref10
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref10
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref11
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref11
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref11
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref12
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref12
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref12
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref12
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref13
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref13
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref13
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref13
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref14
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref14
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref14
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref15
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref15
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref15
http://www.health.uct.ac.za/fhs/apply/postgrad/international
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref17
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref17
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref17
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref17
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref18
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref18
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref18
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref18
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref19
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref19
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref19
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref19
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref19
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref20
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref20
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref20
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref21
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref21
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref21
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref21
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref22
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref22
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref23
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref23
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref23
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref24
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref24
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref24
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref25
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref25
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref25
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref26
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref26
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref26
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref27
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref27
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref27
http://refhub.elsevier.com/S0002-9610(20)30424-4/sref27

	The role of the University of Cape Town, South Africa in the training and retention of surgeons in Sub-Saharan Africa
	Introduction
	Material and methods
	Results
	Discussion
	Conclusion
	Declaration of competing interest
	Appendix A. Supplementary data
	References


