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Abstract 

Introduction  Rural pipeline approach has recently gain prominent recognition in improving the availability of 
health workers in hard-to-reach areas such as rural and poor regions. Understanding implications for its successful 
implementation is important to guide health policy and decision-makers in Sub-Saharan Africa. This review aims to 
synthesize the evidence on rural pipeline implementation and impacts in sub-Saharan Africa.

Methods  We conducted a scoping review using Joanna Briggs Institute guidebook. We searched in PubMed and 
Google scholar databases and the grey literature. We conducted a thematic analysis to assess the studies. Data were 
reported following the PRISMA extension for Scoping reviews guidelines.

Results  Of the 443 references identified through database searching, 22 met the inclusion criteria. Rural pipeline 
pillars that generated impacts included ensuring that more rural students are selected into programmes; develop-
ing a curriculum oriented towards rural health and rural exposure during training; curriculum oriented to rural health 
delivery; and ensuring retention of health workers in rural areas through educational and professional support. These 
impacts varied from one pillar to another and included: increased in number of rural health practitioners; reduction in 
communication barriers between healthcare providers and community members; changes in household economic 
and social circumstances especially for students from poor family; improvement of health services quality; improved 
health education and promotion within rural communities; and motivation of community members to enrol their 
children in school. However, implementation of rural pipeline resulted in some unintended impacts such as perceived 
workload increased by trainee’s supervisors; increased job absenteeism among senior health providers; patients’ 
discomfort of being attended by students; perceived poor quality care provided by students which influenced health 
facilities attendance. Facilitating factors of rural pipeline implementation included: availability of learning infrastruc-
tures in rural areas; ensuring students’ accommodation and safety; setting no age restriction for students applying for 
rural medical schools; and appropriate academic capacity-building programmes for medical students. Implementa-
tion challenges included poor preparation of rural health training schools’ candidates; tuition fees payment; limited 
access to rural health facilities for students training; inadequate living and working conditions; and perceived discrimi-
nation of rural health workers.

Conclusion  This review advocates for combined implementation of rural pipeline pillars, taking into account the 
specificity of country context. Policy and decision-makers in sub-Saharan Africa should extend rural training pro-
grammes to involve nurses, midwives and other allied health professionals. Decision-makers in sub-Saharan Africa 
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Introduction
The global shortfall of health workers (HWs) was 
estimated at 15 million in 2020 [1]. A quarter of this 
need-based shortage is found in sub-Saharan Africa 
(SSA) region; sorely confronted with endemic health 
problems (Malaria, HIV/AIDS, TB, etc.) and recur-
rent outbreaks of re-emerging infectious diseases, such 
as Ebola, Covid-19 [2, 3]. The inequitable distribution 
of HWs found between SSA and other regions of the 
world is likewise reflected within SSA countries and 
rural, peri-urban and urban locations [4]. Nowadays, 
most SSA countries display serious imbalances of HWs 
distribution between rural and urban areas, such that 
half of rural population are denied essential healthcare 
services [5]. This situation hinders healthcare systems 
capabilities in SSA to achieve high and effective cover-
age of health services [6]. Moreover, as epidemiological 
transition becomes obvious, and demographic change 
irreversible in SSA, predictions sustain that health-
care demands and needs in this region will grow at an 
unprecedented pace in the nearby future [7, 8]. Hence, 
the need to improve the availability and employment 
of qualified and fit-for purpose HWs in SSA, especially 
in rural and remote locations, is more imperative now 
than ever [9].

In an effort to improve HWs development, attraction, 
recruitment, and retention in rural and remote areas, 
the World Health Organization (WHO) has recom-
mended set of strategies including those pertaining to 
the development of HWs. Notably, targeted admission 
policies to enrol students with a rural background in 
HWs education programmes; locating health educa-
tion facilities closer to rural areas; exposing students 
of a wide array of HWs disciplines to rural and remote 
communities and rural clinical practices; including 
rural health topics in HWs education. The WHO rec-
ommends a policy of having career development and 
advancement programmes, and career pathways for 
HWs in rural and remote areas [5]. Together, this com-
prehensive rural targeting and training in rural areas 
can be referred as a “rural pipeline” approach [10]. The 
rural pipeline approach has four tailored pillars: (i) 
advocating careers in health professions among rural 
students; (ii) prioritizing the selection of rural students 
into programmes; (iii) developing a curriculum ori-
ented towards rural health and rural exposure during 

training and (iv) ensuring retention of HWs in rural 
areas through educational and professional support 
[10].

Rural pipeline programmes have yielded positive 
results in many High-and-Middle Income countries like 
the USA, Canada, Australia, Sweden, and Norway [10–
19]. For instance, authors in the USA have documented 
the persisting impact of rural pipeline interventions 
in retaining up to 87% of programmes’ graduates in 
underserved areas 22 years after their recruitment [20]. 
In six Northern European countries, including Sweden 
and Norway, 67% of health professionals under rural 
pipeline programmes were retained in rural and under-
served locations five years after their recruitment [21].

Rural pipeline implementation is relatively new to 
SSA settings. However, there exists well known docu-
mented experiences from countries like South Africa 
[22], Uganda [23, 24], and Mali [25, 26]. For instance, 
Dormael and colleagues in their study on recruiting 
medical doctors to rural districts found that preferen-
tial selection of students with rural background and 
their exposure to rurally relevant training packages 
enhanced their self-confidence, job-satisfaction and 
retention during the three years of the project lifes-
pan in rural Mali [27]. Authors have also reported the 
positive outcomes of rural pipeline programmes on the 
attitudes, specialty choice, and intentions of HWs to 
practice in rural areas; and their performance in local 
health care systems in SSA [28–31]. Nonetheless, the 
successful implementation of these strategies are con-
text-dependent. Factors that hinder the sustainability of 
these strategies include financial, structural and mana-
gerial challenges [32, 33].

In a recent systematic review, the WHO has reported 
on strategies that increase the retention of HWs in rural 
areas in the global context, including in SSA [5]. How-
ever, studies included in this review were unequally dis-
tributed across the WHO region, with only 18% from 
SSA [5]. Additionally, out of the 22 studies selected 
from SSA, only four were about medical education 
reform [5]. While this review acknowledged that suc-
cessful implementation of these strategies are context-
dependent, it did not, however, disaggregate findings 
by WHO region [5]. This raises the need for more in-
depth insights of rural pipeline strategies implemented 
in SSA region, and their impacts.

should also commit more for improving rural living and working environments to facilitate the implementation of 
rural health workforce development programmes.

Keywords  Rural pipeline programmes, Medical education reforms, Health workers, Sub-Saharan Africa, Scoping 
review
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We therefore undertook this scoping review of the 
literature relating to the status of rural pipeline pro-
grammes implementation and impacts in SSA. Specifi-
cally, we attempted to:

(a)	 To identify rural pipeline strategies/pillars imple-
mented to improve the availability of qualified HWs 
in rural SSA and their impacts on health services 
and systems;

(b)	 To assess facilitators and challenges for the imple-
mentation of rural pipeline strategies to improve 
the availability of qualified HWs in rural SSA.

Methods
Study design
This scoping review uses the guidance document devel-
oped by the Joanna Briggs Institute (JBI) [34]. We opted 
for this study design because of the scope of our research 
questions, the potential of this methodological approach 
to map and summarize empirical evidence, and inform 
future research.

We followed the five stages for scoping review out-
lined by the JBI manual: (1) identification of research 
questions; (2) identification of relevant studies; (3) study 
selection; (4) data charting; and (5) results summarizing 
and reporting [34].

Identification of research questions
For this scoping review, three key research questions 
were identified: (i) what is known on rural pipeline strate-
gies or its pillars implemented to improve the availability 
of qualified HWs in rural Africa, (ii) what are the facili-
tators and challenges for the implementation of rural 
pipeline strategies to improve the availability of qualified 
HWs in rural SSA, and (iii) what have been the impacts of 
rural pipeline strategies on improving the availability of 
qualified HWs in rural SSA?

Through these questions, we sought to map and sum-
marize the range of rural pipeline interventions under-
taken in SSA to improve the attraction and retention of 
qualified HWs in rural and remote areas.

Identification of relevant studies
We used PubMed and Google scholar databases to search 
for empirical peer-reviewed literature that reported on 
rural pipeline interventions for increasing the availability 
of qualified HWs in rural SSA. These studies were pub-
lished in English or French. The peer-reviewed litera-
ture search strategy was based on the “PCC approach” 
(Population, Concept and Context) of the JBI guide and 
included studies from 2000 onwards:

•	 Population: This included the formal health work-
force taking into account their varying profile (medi-
cal doctors or physician, nurses or nurses practition-
ers, midwives or nurse-midwives, etc.);

•	 Concept: search terms included “rural pipeline” or 
“rural pathways”, ‘rural training pathways’, ‘rural train-
ing programme’, ‘rural education’ ‘rural exposure’, 
‘rural practice’, ‘rural experience’, ‘rural attraction 
programme’, ‘rural scholarship programme’; “return 
to service” programme, rural placement programme, 
rural retention programme, rural employment pro-
gramme, rural development programme, or bundled 
interventions.

•	 Context: SSA countries according to WHO countries 
list.

We also used literature search through WONCA 
(World Health Organization of Family Doctors) websites 
and Google. Additionally, we used iterative snowball or 
citation tracking techniques—that is reviewing reference 
lists of primary included articles to identify additional 
relevant studies. These articles were assessed between 
November 2021 and February 2022.

The principal investigator (DK) carried out the litera-
ture search. RvdP reviewed search strategies. All selected 
references were either saved using PubMed functions, or 
on Mendeley desktop software.

Study selection
Our search results were cleaned for duplicates by two 
members of our research team (DK and RvdP) using fol-
lowing eligibility criteria: (i) studies describing rural pipe-
line strategy or pillar; (ii) studies describing facilitators or 
challenges of rural pipeline implementation; (iii) studies 
describing the impacts of the rural pipeline intervention 
on local health services and communities (e.g. quality of 
care, health coverage, etc.). Discrepancies in study selec-
tion processes were resolved by a discussion between the 
two reviewers.

Data charting
Data, mainly qualitative, were extracted by the two 
reviewers (DK and RvdP) using an Excel spreadsheet. 
This Excel form was piloted on three articles before 
use. Data collected included: (i) study characteristics—
authors name, year of publication, study country and 
study design; and (ii) information related to implemented 
interventions—implementation strategies, facilitators or 
barriers of rural pipeline programmes implementation, 
and programmes outcomes or effects. Given our research 
questions, both quantitative and qualitative data analyses 
were done.
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Summarizing and reporting results
Characteristics of included studies were summarized 
using descriptive statistics. We then used thematic con-
tent analysis to sum up the main findings of the review. 
We reported the results following the PRISMA Extension 
for Scoping reviews guidelines [35].

Results
Description of studies included in the review
The present review includes 22 studies published 
between 2007 and 2021, with the majority (fifteen) pub-
lished from 2015 [29–31, 36–47]. Figure  1 shows the 
studies selection process. These studies were from eight 
countries, with South Africa (eight studies [30, 39–41, 
44, 47–49]), Uganda (four studies [23, 24, 43, 46]), Ghana 
(three studies [36–38]) and Mali (three studies [25, 26, 
31]) being the most represented. One study was reported 
from each of the following countries: Malawi [28], Tan-
zania [42], Bostwana [45] and the Demographic Republic 
of Congo [29], DRC (Table 1). These were predominantly 
qualitative (nine studies [23, 24, 26, 29, 30, 44, 46, 47, 49]) 
and quantitative (five studies [37, 38, 40, 42, 43]) methods 
studies. Eight studies used a mixed-methods approach 
[25, 28, 31, 36, 39, 41, 45, 48].

Pillars and impacts of rural pipeline programmes
One more rural pipeline pillar (social accountability) was 
identified in addition to the four reported by Tesson et al. 
[10] (advocating health professions among rural students; 
ensuring that more rural students are selected into pro-
grams; developing a curriculum oriented towards rural 
health and rural exposure during training; curriculum 
oriented to rural health delivery, and ensuring retention 
of HWs in rural areas through educational and profes-
sional support). We followed the above six pillars of the 
rural pipeline to report the results; this is why the focus 
of the paper in the sections that followed may varies 
from lines to lines, depending on which pillar is being 
described.

Advocating health professions among rural students
This pillar of the rural pipeline programme includes three 
main strategies reported from different countries. The 
first strategy, reported from Mali, is the decentralization 
of medical schools to the regions (cities in the country-
side including rural locations) to favour local medical 
training [31]; the second, also from Mali, is using radios 
to announce dates for the start of school programmes 
[31]; the third strategy was reported from DRC, Ghana 
and Uganda, and is related to raising awareness of 

Fig. 1  Study selection process
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students and their parents about the need and impor-
tance of education reform that promote rural pipeline 
[29, 36, 37, 43].

None of the selected studies for this review directly 
reported impact of this pillar on health, and socio-eco-
nomic situations.

Ensuring that more rural students are selected into programs
For this pillar, two strategies have been reported. In Mali, 
this consisted of organizing admission tests for medical 
studies in all regions [31]. In Malawi and South Africa, 
the strategy was to grant scholarship to needy students; 
that is mostly those with a low socio-economic status 
[28, 30, 41]. For instance, in South Africa, the scholarship 
programme increased the number of low socio-economic 
students enrolled from four (4) in 1999 to 337 over 2017 
[30, 41].

This pillar has been documented to favour three 
impacts. First, it helps to increase the number of rural 
health practitioners; in Mali, enrolling in medical training 
programmes students who had secondary school in rural 
areas was reported to favour health practitioners’ inten-
tion and willingness to work in rural areas [31, 41]. Sec-
ond, this pillar contributes to reducing communication 
barriers between healthcare providers and community 
members. Gumede et al. in South Africa have mentioned 
with the employment of local health practitioners, rural 
patients access health services without needing interpret-
ers to convey the message to the healthcare practition-
ers [30]. Practitioners better understand the community 
needs and provide quality health care. In addition, the 
lift of communication barrier favours outreach services 
in course of which practitioners communicate to prevent 
the spread of diseases in the community [30].

Third, this pillar is reported to contribute to socio-eco-
nomic development of rural areas. McGregor et  al. and 
Gumede et  al. in South Africa reported major changes 
in household economic and social circumstances of stu-
dents from poor family after their graduation [30, 41]. 
Compared to their parents and families were they grew 
up, graduates were able to buy cars, build decent family 
houses, send their children to private schools and take 
care of their siblings [41]. The return on investment of 
this program in rural South Africa was estimated to be 22 
times the cost of the training [41].

Developing a curriculum oriented towards rural health 
training and delivery
This pillar consists of two main strategies: emphasizing 
primary care throughout the curriculum [40] and placing 
students in rural communities and health care settings. 
Regarding the curriculum, Amalba et  al. in Ghana and 
Strasser et al. in DRC documented that students, before 

graduation, were trained on how to do community health 
diagnosis and identify available resources to meet the 
needs, but also to understand functioning of rural health 
facilities [29, 37]. In Uganda, Atuyambe et  al. said that 
just before sending students to communities, they are 
briefed on community health and primary health care at 
school [46].

For the placement of students in rural communities and 
health care settings, Amalba et al. reported that the Gha-
naian context was marked by Community Based-Edu-
cation services (COBES) that consisted of dispatching 
groups of 8–10 students to rural communities and health 
care settings for four weeks every year, during three con-
secutive years [37]. In Tanzania and South Africa, stu-
dents were sent to communities and primary healthcare 
settings for twelve weeks and six weeks, respectively, 
each year [42, 44, 47]. In Mali and Bostwana, this pillar 
consisted of adopting a mandatory last year rural train-
ing policy for students. In public and private schools, stu-
dents at the final year of graduation were required to do 
practical training in a rural environment, as part of the 
examination process [31, 45]. The training was planned 
for 45 and 56  days, in Mali and Bostwana, respectively, 
under the direct supervision of rural health care provid-
ers [31, 45]. In Mali, this training was concluded with a 
report produced by the student and approved by the 
teachers [31]. In South Africa, Hatcher et  al. reported 
that a year of compulsory community service was 
adopted for young health professionals, including medi-
cal doctors, dentists and nurses [39]. In South Africa, a 
similar approach of compulsory service was reported by 
McGregor et al. whereby graduates who benefit a schol-
arship during their training were expected to fulfil a year-
for-year work-back obligation in rural areas [41].

Six impacts—of which four at the health facility level 
and two at the community level—are reportedly related 
to this pillar.

At the facility level, this pillar contributes to increas-
ing rural health practitioners. In Ghana, Amalba 
et  al. found that making students follow a curricu-
lum integrating exposure to rural training and prac-
tice increased their willingness to work in rural areas 
[38]. This pillar also reinforces professional devel-
opment of health practitioners; on the one hand, the 
communities to which the students are sent serve as 
learning platforms where they interact with different 
cultural backgrounds. Through this way, they improve 
their communication skills, build their clinical and 
social skills and empower themselves in their clini-
cal work [36]. On the other hand, sending students to 
rural care settings for practical training commit sen-
ior rural health practitioners to guide the students. 
This may lead the University to incentivize the senior 
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practitioners by offering some of them admission into 
the University to pursue studies to better guide stu-
dents who are acknowledgeable than them [36]. The 
third impact prospect attributed to this pillar is the 
improvement of the quality of health services; in South 
Africa, young practitioners or students deployed in the 
care settings were told to improve the service deliv-
ery by doing more in-depth as well as comprehensive 
assessments of patients, being able to see patients 
more regularly than qualifies clinicians [30, 47].

However, increase in rural health workers’ workload 
and supervisors’ absenteeism rate have been reported 
as unexpected impacts of this pillar. First, Atuyambe 
et al. in Uganda reported the placement of students in 
rural facilities as an extra workload for the rural health 
workers, as the latter are assigned to supervise stu-
dents’ practices [46]. Indeed, with the presence of stu-
dents, senior health workers have to explain to them 
the practice as they provide care to patients. Besides 
this being more time consuming, it results in fewer 
patients being delivered care per day. Second, Atuy-
ambe et  al. in Uganda found that some HWs use the 
presence of students in health facilities as an oppor-
tunity to take unofficial leave, hence leaving students 
unsupervised [46]. This practice was reported to ham-
per students’ learning capacity.

At the community level, the deployment of medical 
students into rural communities for practical training 
has been reported in Ghana and Uganda to contrib-
ute to health education and promotion within these 
communities. Students’ activities in rural communi-
ties included communications on drinking water, hand 
hygiene, good sanitation practices including latrine 
construction, sexual health and other health issues [36, 
46]. Students in Uganda were also told to contribute 
to the maintenance of safe water sources [46]. In addi-
tion, the presence of medical students in rural com-
munities has been documented to motivate the youth 
who see these students as role model. Indeed, with the 
presence and perceived usefulness of these medical 
students, community members realize the relevance of 
children’s education, thereby encourage them to enrol 
their children in school [37].

Nonetheless, patients’ discomfort of being attended 
by students has been reported as an impact of this 
pillar. A study in Uganda reported that some health 
managers had difficulties convincing community 
members to be attended by students as they per-
ceived students as not qualified to provide care [46]. 
This attitude of communities towards students has 
been reported to influence health facilities attend-
ance, especially for maternal health services such as 
birth delivery [46].

Ensuring retention of health workers in rural areas 
through educational and professional support
This pillar includes four aspects to account for. The first 
aspect is to ensure that rural health facilities are well 
equipped to allow smooth functioning of the facility, pro-
vision of quality care, thereby allow job-satisfaction of 
the staffs [30, 31]. This training would strengthen young 
professionals’ technical competences and self-confidence 
[25, 26]. The second aspect is to ensure continuous train-
ing to meet rural practitioners’ needs. Thirdly, retain-
ing HWs in rural areas requires conducting regular field 
supervisions to assess, acknowledge, support and encour-
age rural health practitioners’ work [25, 28]. The fourth 
aspect is the organization of regular national/regional 
encounters or reciprocal visits between rural and urban 
health practitioners to fight professional isolation [25, 
28]. Such encounters can be promoted by health profes-
sional associations [25].

This pillar has been reported to increase the number of 
rural health workers; training health practitioners in pri-
mary health care was said to retain them in this location. 
Dormael et al. in Mali reported that 55 out of 65 trained 
young doctors (85%) deployed in rural areas remained at 
their location, two years after the training [26]. In addi-
tion, retaining health workers in rural areas was reported 
to yield in social development of health practitioners as 
they learn the culture and lifestyle of the community, and 
benefit from the hospitality of community members [38]. 
Furthermore, some practitioners got married or engaged 
to local people, thus fulfilling a social endeavour [30].

Ensuring social accountability
Clithero et  al. in South Africa reported about social 
accountability of health professionals as an important 
part of the rural pipeline [40]. This consists of ensuring 
that the students enrolled in the training programmes 
will meet communities’ health needs after graduation. In 
the South African context, as specific indicators to assess 
this, education authorities checked whether the stu-
dents being enrolled have the socio-demographic profiles 
matching the populations to be served and whether these 
students choose to practice primary care and intend to 
practice in areas of high need such as underserved and 
rural areas. Another strategy for social accountability 
has been described by Gumede et  al. in South Africa 
[30]. It is to apply an integrated model of student recruit-
ment, which involves enrolling student by local health 
facility, grating them a scholarship, exposing them to 
a compulsory structured academic and social mentor-
ing programme, making them attend experiential holi-
day work at the health facility, and absorbing them into 
the health facility through which they were enrolled. A 
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complementary approach for this pillar, reported by Kelly 
et  al. in Malawi, is to ensure that scholar students fulfil 
the service agreement after graduation [28]. In the case 
of Malawi, the funding agency maintained a close follow 
up with each scholar through site visits, text messaging, 
phone calls [28].

None of the selected studies for this review directly 
reported impact for this pillar.

Factors influencing rural pipeline implementation
Ten studies reported about drivers in implementing rural 
pipeline program in sub-Saharan Africa [23–25, 28, 30, 
36, 37, 39, 41]. Seven main drivers emerged from these 
studies, including availability of medical school and 
health facility infrastructures in rural areas, assessment 
of readiness of rural clinics for students’ practical train-
ing, mapping of rural sites for students’ accommodation, 
setting no age restriction for students applying for rural 
medical schools, appropriate academic capacity-building 
programmes for medical students, motivational dynam-
ics for students to do their career in rural settings, stu-
dents’ personal assets for and interest in rural practice, 
and locking health personal recruitment in urban area.

Availability of medical school and health facility infra-
structures has been mentioned in studies from Mali, 
Uganda and DRC as important facilitator in implement-
ing rural pipeline in these countries. While the exist-
ence of 120 schools with medical programmes in Mali 
has been reported as an asset to promoting health pro-
fessions in rural areas [30], engagement of five Ugandan 
medical universities in 2010 to promote equitable health 
services for all the country’s population was documented 
to also stimulate rural medical practices in Uganda [43, 
46]. In addition, in the DRC, Strasser et  al. reported  
availability of rural health facilities to receive students for 
practical training as  an important aspect to account for 
in the rural pipeline implementation.

Another reported facilitating factor of the rural pipe-
line is to ensure students’ accommodation and safety 
in rural areas. In the DRC, the Ministries of Health and 
Education proceeded in advance with the identifica-
tion and preparation of specific rural sites that have the 
potential of accommodating an influx of students [29]. In 
Uganda, students recommended the availability of social 
amenities, affordable cost of living, their personal secu-
rity in rural areas for their placement there [23].

In Mali, one strategy to promoting the implementation 
of the rural pipeline was to lift the age limit for candi-
dates who were interested in attending training schools 
located in rural areas [31].

In South Africa and the DRC, having an appropriate 
academic capacity-building program for medical stu-
dents has also been reported as a rural pipeline facilitator. 

This consists of setting, in rural medical schools, train-
ing programmes and supervision strategies that help 
students to successfully complete the courses and build 
their capacities such as caring for patients and engaging 
in teamwork [29, 44].

A set of motivational dynamics has been documented 
to be useful for implementing rural pipeline in Ghana 
and Mali. In Ghana, a partnership was built between a 
university located in the northern region (Tamale School 
of Medicine and Health Sciences) and community mem-
bers to increase medical students’ awareness about the 
importance of working in rural areas [37]. In Mali, teach-
ers from the Faculty of Medicine of Bamako encouraged 
students to settle in remote areas, sharing their positive 
experiences with them [26].

In Uganda, HWs said they would only work in rural 
settings upon active improvement of their wages [43]. As 
for them the important disparity between the salaries of 
HWs in urban areas and those in rural areas is a key con-
sideration guiding their choice for their working places 
[43]. Non-financial incentives have also been reported 
in Mali as an encouraging strategy used to place health 
workers in rural areas [26]. These incentives included 
improving living (water, solar panels, motorbike) and 
working conditions (basic equipment, continuous educa-
tion, peer support and mentoring) for young health pro-
fessionals who accept to settle in rural Mali [26].

Studies from South Africa, Uganda and Ghana men-
tioned that students’ personal competencies for and 
interests in rural practice are also key factor to imple-
menting rural pipeline [23, 38, 44]. Referring to com-
petencies, students’ previous exposure to rural health 
facilities has been reported as a strong driver to working 
and getting committed to work at rural health facilities 
in Ghana and South Africa [38, 44]. Another reported 
asset was students’ ability to communicate in patients’ 
local language and their familiarity with local culture [23, 
44]. As for students’ interests, these include a good on-
site hospitality, the opportunity to spend time with their 
primary or extended families, the opportunity to explore 
rural areas and different clinical experience, and the 
opportunity for career advancement [24, 44].

In the particular context of Mali, marked by the over-
load of labour market in 1989, the government stopped 
recruiting HWs in urban areas [25]. This led young medi-
cal doctors facing unemployment challenges, to settle 
down in rural areas, with the encouragement of their uni-
versity teachers and a Health NGO [25].

Barriers of the implementation of rural pipeline
Barriers to the implementation of the rural pipeline were 
documented by seven studies in this review [23, 28, 30, 
31, 38, 42, 46]. Seven main barriers were identified to 
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hamper implementation of the rural pipeline in sub-
Saharan Africa. They include poor preparation of rural 
medical school candidates, tuition fees, scarcity of medi-
cal schools in rural areas, limited access to rural health 
facilities, inadequate rural living conditions, perceived 
inappropriate working conditions in rural health facili-
ties, and perceived discrimination of rural HWs.

Poor preparation of rural health training schools’ can-
didates has been found to decrease likelihood for rural 
candidates to be selected for medical studies, as these 
candidates studied in inappropriate secondary schools 
[30, 42]. Indeed, studies from Tanzania, South Africa and 
Uganda reported that most rural secondary schools not 
only lack science teachers to prepare them for admission 
in medical schools [42], but also are ill-equipped in terms 
of laboratories, computers, Internet and libraries [24, 30, 
42].

A study in Mali reported that tuition fees and com-
plementary educational costs can represent a barrier to 
accessing medical school, especially for rural students 
[31]. According to this study, the tuition fees varied in 
2017 from 320 000 in public schools to 450 000 CFA 
(1USD = 500 CFA) in private schools, excluding living 
expenses, which is more difficult for rural inhabitants 
to bear [31]. As a consequence, the majority of medical 
school candidates come from cities (urban areas) [31].

One of the barriers to implementing rural pipeline in 
sub-Saharan Africa is the scarcity of medical schools in 
rural areas. Amalba et al. reported in 2019 that Ghana’s 
medical schools are mainly concentrated in the cities 
and that the country faces challenges to extend medical 
care to smaller towns and rural areas [38]. Kapanda et al. 
mentioned similar reasons hampering establishment 
of medical schools in rural Tanzania, that is, poor rural 
infrastructures (lack of electricity, poor roads, poor com-
munication services) and general poverty of rural popula-
tions [42].

Limited access to health facilities in rural areas has 
been said to harden rural medical practices in Mali and 
South Africa [30, 31]. In Mali, health facilities that are 
selected to receive students are generally the easy-to-
reach ones [31]. As such, the long distance, coupled with 
the poor transport and inadequate roads affect mobility 
of students or HWs to reach rural health facilities as tes-
tified by graduates in South Africa [30].

Studies in Mali and Uganda have pointed out the inad-
equate living conditions of medical students and HWs in 
rural areas, as a key factor making the latter ones unwill-
ing to work in rural areas [23, 31]. These conditions 
mainly include the lack of support for subsistence and 
appropriate accommodation. In Mali for instance, stu-
dents from private school have to pay the travel cost and 
other livelihood expenses themselves in rural areas for 
their internship [31]. In Uganda, the lack of appropriate 
accommodation for married HWs, and tutor for young 
medical students has been reported to be key obstacles 
for maintaining health professionals in rural areas [24].

Perceived inappropriate working conditions in rural 
health facilities have been documented as a barrier to 
achieving the rural pipeline in South Africa, Malawi, 
Uganda and Ghana. Medical students and health work-
ers have reported across these countries that health pro-
fessionals working in rural areas are commonly exposed 
to demotivating working conditions such as exceeding 
workload, lack of time for holydays, poor health equip-
ment and infrastructures and poor support supervision 
from the hierarchy [24, 28, 30, 46]. These conditions were 
said to affect HWs’ job satisfaction and well-being [24, 
30].

Atuyambe et al. reported two aspects related to the dis-
crimination of rural HWs, as reasons for low retention 
of medical graduates in rural areas [46]. The first one is 
the perceived limited opportunity for career progression, 
such as specialization or short-term courses for skills and 

Fig. 2  Conceptual framework of rural pipeline programmes implementation in sub-Saharan Africa
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competence updates, especially for long-term rural prac-
tice. The second one is the poorer remuneration of rural 
health workers as compared to urban HWs.

Discussion
This review contributes to complementing the existing 
literature regarding rural pipeline programmes imple-
mentation and their effects on rural health systems and 
communities in SSA. More specifically, it confirms the 
recommendations of updated WHO guideline on health 
workforce development, attraction, recruitment and 
retention in rural and remote areas from 2021 [4]. This 
scoping review indicates that a rural pipeline approach, 
as part of a bundle of broader interventions, contrib-
utes to retention of HWs in the SSA region. The scoping 
approach of the study did not allow assessment of the 
strength of the evidence for each rural pipeline pillar and 
strategy, hence now weight can be given to each of the 
recommendations below, in contrary to the WHO guide-
lines [4].

Rural pipeline strategies were reported to increase 
the number of rural health workers; to favour socio-
economic well-being of health workers; to improve the 

quality of health services and access of rural community 
to healthcare; to reduce patient-provider communication 
barriers; to promote health education and promotion 
within rural communities; and to motivate communi-
ties to enrol their children in schools. Reviews on rural 
pipeline programmes have already been reported [51–
53]. Holst et  al. and Ogden et  al. have shown that rural 
pipeline programmes have the potential to favour medi-
cal practice in rural and remote areas [51, 52]. Neverthe-
less, these reviews did not specify the potential of rural 
pipeline on improving the socio-economic development 
of health practitioners and rural communities access to 
quality health services. Another review conducted by 
MBemba et al. identified the effectiveness of rural pipe-
line programmes in improving health services utilizations 
[54]. However, this review did not stratify the effects of 
rural pipeline per pillar or strategy. Moreover, this review 
did not include studies from SSA. Our review fills in this 
gap by reporting on the effectiveness of the rural pipeline 
per pillar (Fig. 2).

This review pulls out the key implications for policy 
actions necessary to implementing rural pipeline pro-
grammes namely, ensuring that more rural students are 

Fig. 3  Distribution of rural pipeline studies aiming to increase the availability of health professionals in rural sub-Saharan Africa, 2007–2021
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selected into programs; developing curriculum for rural 
health training and delivery; and ensuring retention 
through educational and professional support. Strategies 
that prioritize rural students in selection processes were 
identified to increase health practitioner intention and 
willingness to work in rural areas and to reduce commu-
nication barriers between patients and healthcare pro-
viders. This strategy also contributes to socio-economic 
development of rural communities through the breaking 
of poverty cycle for rural students. Strategies that ensure 
curriculum development for rural health training and 
delivery were acknowledged to increase the availabil-
ity of health workers in rural areas, improve quality of 
health services, favour health education and promotion 
within rural communities, and motivate communities for 
children’s schooling. Strategies that ensure rural reten-
tion through educational and professional support were 
reported to increase the number of health professional 
in rural areas and reinforces their social development—
learn from community culture and lifestyle, and ben-
efit for their hospitality. Nevertheless, it is worth noting 
that these findings might not be generalizable to all SSA 
region, as most of the papers included in this review were 
published from Southern and Eastern countries of Africa 
(Fig.  3). This disparity is more evident between French 
(Western and Central regions) and English-speaking 
(Eastern and Southern regions) countries of Africa. 
In fact, only 4 out of 22 (18%) of the published studies 
included in this scoping review were from Francophone 
countries.

Our finding adds to the understanding of implemen-
tation challenges of complex interventions such as rural 
pipeline. First, we assessed that only few studies reported 
the combination of two and more components of rural 
pipeline [29–31, 36, 41, 49]. None of the studies included 
in this review combined all the four components of the 
rural pipeline intervention. In addition, our study shows 
that the adoption of this program is very rarely the con-
sequence of a governmental reform; which result into 
their insular implementation by actors, depending on 
their interests, powers or resources (Table 2). Moreover, 
the implementation of all these components of the rural 
pipeline, however, requires significant funding and long-
term political commitment. Whereas in the context of 
low-income countries, such programmes are often sup-
ported by external funding and are of short duration. 
Indeed, of the studies that have indicated the context that 
led to the pipeline programme reforms, almost all were 
funded by external mechanisms (Table  2). For example, 
authors in DRC and Uganda reported that funding for 
rural pipeline programmes was supported by external 
development funds, and over a period of 2–3 years [29, 
43, 46]. In Mali, an international NGO was reported to 

support health professionals who settle in rural areas 
through the provision of better living conditions (water, 
solar panels, motorbike) and working conditions (basic 
equipment, continuous education, peer support and 
mentoring) [26]. Such external financial support can 
serve as a catalyst mechanism to sustain the implementa-
tion of health workforce development programmes. This 
means that, at local levels, prerequisites should exist in 
terms of infrastructures and equipment of health train-
ing institutions and health facilities, for such funding to 
contribute to an effective implementation of the health 
workforce development programme. Nevertheless, our 
study revealed a lack of adequate (primary and second-
ary) schooling and health facility infrastructures and 
equipment in some rural and underserved settings where 
pipeline programmes were implemented. Meeting such 
prerequisite would allow local recruitment and training 
of students into rural pipeline programmes, and favour 
future sustainable uptake of jobs in these locations. We 
also analysed that the achievement of rural pipeline pro-
grammes also relies on accompanying measures for the 
human resources at operational level such as students, 
local medical school lecturers, supervisors of students at 
health facility level. These measures may include appro-
priate housing; scholarship for students to remove the 
barrier of training costs but also for their subsistence; 
incentives for the rural supervision health workers; ade-
quate wage for rural HWs and other amenities for good 
living conditions of the lecturers generally coming from 
cities such as electricity, roads to easily access cities, 
communication (phone network, internet), appropriate 
markets. These findings raise calls for the prioritization 
of interconnected interventions, tailored with specific 
country contexts and with full commitment of govern-
ment and (intern) national stakeholders for investing in 
the health sector to address health workforce placement 
related challenges. It also entails encouraging inter-
sectoral collaborations in the implementation of health 
workforce strategies for an improved feasibility (through 
the meeting of prerequisites such as appropriate living 
and working conditions for the health workforce) and 
sustainability of its impacts on local health systems and 
services.

Another finding that calls for policy considerations is 
the limited attention given to the allied health professions 
(nurses, midwives) in the implementation of the rural 
pipeline. Only five of the articles included in this study 
reported on rural pipeline programmes targeting nursing 
and midwifery learners [23, 24, 28, 29, 31]. However, this 
result contrasts with the socio-economic realities of low-
income countries such as those in SSA. Indeed, medical 
training requires more time, human resources (teachers) 
and financial resources (training and equipment costs) 
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than nursing and midwifery trainings. Also, retaining 
medical doctors in rural areas appears to be more dif-
ficult and costly than other professional categories [55–
62]. However, nurses and midwives constitute the bulk of 
maternal and child health care providers [63]. Therefore, 
investing in the development of auxiliary health work-
ers such as nurses and midwives is likely cost-effective 
in the African context and would lead to faster results in 
improving health workforce availability and health indi-
cators rural communities.

This review has identified an additional pillar to the 
already documented pillars [10]. This relates to social 
accountability; that is ensuring that students will meet 
community health needs after graduation. It builds on 
strategies such as matching students’ socio-demographic 
profiles to the communities and ensuring they remain in 
communities they are assigned to, after their placement. 
We consider this pillar a key asset of the rural pipeline 
programme as it is a favourable outcome based on the 
other pillars such as promoting rural recruitment of stu-
dents, supporting their training through scholarships, 
creating adequate conditions for training and internship 
in rural areas, exposing them to the rural realities of care 
during training.

Limitations
The present review has some limitations. First, the meth-
odological design of this study—scoping review—did 
not allow any quality assessment of included studies. 
Moreover, given that only two researchers checked and 
agreed on the database, there might be a risk of selection 
bias. This could limit the internal validity of the effec-
tiveness of rural pipeline interventions reported in the 
present study. A meta-analysis study design could over-
come this but given the criteria needed for inclusion in 
such a review, it is likely that very few articles would be 
included. Second, the geographical disparity of selected 
studies, with most studies published from Eastern and 
Southern regions could undermine the generalization 
of findings to the whole SSA. This could also hamper 
the external validity of the findings to other low-income 
countries. We argue for future studies to include an 
explorative case-study design for specific countries as 
this would provide for more contextual and robust evi-
dence on the effectiveness, and eventual impact, of the 
rural pipeline implementation.

Conclusion
This scoping review shows that rural pipeline pro-
grammes potentially impact rural health systems and 
services by increasing the number of rural health prac-
titioners; reducing communication barriers between 
healthcare providers and community members; changing 

household economic and social circumstances especially 
for students from poor family; and improving the qual-
ity of health services. However, rural pipeline can result 
in some unintended impacts such as perceived workload 
increased by trainee’s supervisors; increased job absen-
teeism among senior health providers; discomfort of 
being attended by students; and perceived poor quality 
care provided by students. Additionally, poor prepara-
tion of rural health training schools’ candidates; tuition 
fees payment; limited access to rural health facilities for 
students training; inadequate living and working condi-
tions; and perceived discrimination of rural health work-
ers hamper the effective implementation of rural pipeline 
approach in sub-Saharan Africa. We recommend inter-
connecting interventions and tailoring them with coun-
try specific contexts to address rural health workforce 
development related challenges hereby improving rural 
pipeline programmes implementation and their impact 
in rural sub-Saharan Africa. Moreover, there is a need 
to undertake more health workforce development inter-
ventions targeting nursing and midwifery professions in 
Sub-Saharan Africa. Finally, we call for more governmen-
tal commitment for improving rural living, and working 
environments to facilitate the implementation of rural 
health workforce development programmes.
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